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AND  TREATMENT  OF  URINARY  DEPOSITS.  With  En¬ 
gravings  on  Wood.  Second  Edition.  Post  8vo.  cloth,  8s.  6d. 


BY  THE  SAME  AUTHOR. 


MR.  BEASLEY. 


MR.  BOWMAN. 

AN  INTRODUCTION  TO  PRACTICAL  CHEMISTRY. 


With  numerous  Illustrations  on  Wood.  Fcap.  8vo.  cloth,  6s.  6d. 


DR. 


SIR  JAMES  CLARK,  BART.,  M.  D. 

ON  THE  SANATIVE  INFLUENCE  OF  CLIMATE. 

With  an  Account  of  the  best  Places  of  Resort  for  Invalids  in  England, 
the  South  of  Europe,  &c.  Fourth  Edition,  revised.  Post  8vo.  10s.  6d. 


DR.  CARPENTER,  F.R.S. 

A  MANUAL  OF  PHYSIOLOGY ;  specially  designed  for 

the  Use  of  Students.  With  numerous  Illustrations  on  Steel  and  W  ood. 
Fcap.  8vo.  cloth,  12s.  6d. 


THE  DIAGNOSIS,  PATHOLOGICAL  INDICATIONS 


ELEMENTS  OF  NATURAL  PHILOSOPHY  ;  being  an 

Experimental  Introduction  to  the  Study  of  the  Physical  Sciences. 
Illustrated  with  several  Hundred  Woodcuts.  Third  Edition.  Fcap. 
8vo.  cloth,  12 s.6d. 


THE  POCKET  FORMULARY  AND  SYNOPSIS  OF 

THE  BRITISH  AND  FOREIGN  PHARMACOPOEIAS  ;  com- 
prising  Standard  and  Improved  Formulae  for  the  Preparations  and 
Compounds  employed  in  Medical  Practice.  Fourth  Edition,  corrected 
and  enlarged.  18mo.  cloth,  6s. 


BUDD,  F.R.S. 

ON  DISEASES  OF  THE  LIVER;  illustrated  with 

Coloured  Plates  and  Engravings  on  Wood.  8vo.  cloth,  14s. 
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DR.  CARPENTER,  F.R.S. 

PRINCIPLES  OE  GENERAL  AND  COMPARATIVE 

PHYSIOLOGY ;  intended  as  an  Introduction  to  the  Study  of 
Human  Physiology,  and  as  a  Guide  to  the  Philosophical  Pivsuit  of 
Natural  History.  Illustrated  with  numerous  Figures  on  Copy:7,  and 
Wood.  The  Second  Edition.  8vo.  cloth,  18s. 

BY  THE  SAME  AUTHOR. 

PEINCIPLES  OF  HUMAN  PHYSIOLOGY.  With 

numerous  Illustrations  on  Steel  and  Wood.  Third  Edition.  One 
thick  8vo.  vol.  21s. 

SIR  ASTLEY  COOPER,  BART.,  F.R.S. 

A  TREATISE  ON  DISLOCATIONS  AND  ERAC- 

TURES  OF  THE  JOINTS.  Edited  by  BRANSBY  B.  COOPER, 
F.R.S.  8vo.  cloth,  20s. 

Sir  Astley  Cooper  left  very  considerable  additions  in  MS.  for  the  ex¬ 
press  purpose  of  being  introduced  into  this  Edition. 

BY  THE  SAME  AUTHOR. 

0BSEBVATI0NS  ON  THE  STRUCTUEE  AND 

DISEASES  OF  THE  TESTIS.  Illustrated  with  Twenty-four 
highly-finished  coloured  Plates.  Second  Edition.  Royal  4to.  cloth. 

Reduced  from  3 1.  3s.  to  1/.  10-s. 


DR.  CONOLLY. 

THE  CONSTRUCTION  ANI)  GOVERNMENT  OF 

LUNATIC  ASYLUMS  AND  HOSPITALS  FOR  THE  IN- 
SANE.  With  Plans.  Post  8vo.  cloth,  6s. 

MR.  COOLEY. 

COMPREHENSIVE  SUPPLEMENT  TO  THE  PHARMACOPCEIAS. 

THE  CYCLOPyEDIA  0L  PRACTICAL  RECEIPTS,. 

AND  COLLATERAL  INFORMATION  IN  THE  ARTS, 
MANUFACTURES,  AND  TRADES,  INCLUDING  MEDI¬ 
CINE,  PHARMACY,  AND  DOMESTIC  ECONOMY;  designed 
as  a  Compendious  Book  of  Reference  for  the  Manufacturer,  Tradesman, 
Amateur,  and  Heads  of  Families.  Second  Edition,  in  one  thick  volume 
of  800  pages.  8vo.  cloth,  14s. 

MR.  FERGUSSON,  F.R.S. E. 

A  SYSTEM  OF  PRACTICAL  SURGERY;  with  mi- 

merous  Illustrations  on  Wood.  Second  Edition.  F cap.  8  vo,  cloth,  1 2s.  6d . 
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MR.  FOWNES,  PH.D.,  F.R.S. 

A  MANUAE  OF  CHEMISTRY;  with  numerous  Illus¬ 

trations  on  Wood.  Second  Edition.  Fcap.  8vo.  cloth,  12s.  6d. 

“An  admirable  exposition  of  the  present  state  of  chemical  science,  simply  and 
clearly  written.” — British  and  Foreign  Medical  Revieiv. 

BY  THE  SAME  AUTHOR. 

INTRODUCTION  TO  QUALITATIVE  ANALYSIS. 

Post  8vo.  cloth,  2s. 

CHEMICAL  TABLES  for  the  use  of  Students.  Folio,2s.6t/. 


WITH  A  PREFACE  BY  PROFESSOR  LIEBIG. 

C.  REMIGIUS  FRESENIUS. 

ELEMENTARY  INSTRUCTION  IN  CHEMICAL 

ANALYSIS,  as  practised  in  the  LABORATORY  of  GIESSIN. 
Edited  by  LLOYD  BULLOCK. 

Qualitative;  Second  Edition.  8vo.  cloth,  9s. 

Quantitative;  8vo.  cloth,  14s. 

“  I  can  confidently  recommend  this  work,  from  my  own  personal  experience,  to 
all  who  are  desirous  of  obtaining  instruction  in  analysis,  for  its  simplicity  and  use¬ 
fulness,  and  the  facility  with  which  it  may  be  comprehended.” — Baron  Liebig. 

G.  J.  GUTHRIE,  F.R.S. 

THE  ANATOMY  OE  THE  BLADDER  AND  OF  THE 

URETHRA,  and  the  Treatment  of  the  Obstructions  to  which  these 
Passages  are  liable.  Third  Edition.  8vo.  cloth,  5s. 

BY  THE  SAME  AUTHOR. 

ON  INJURIES  OF  THE  HEAD  AFFECTING  THE 

BRAIN.  4to.  boards,  6s. 

MR.  GRIFFITHS. 

CHEMISTRY  OF  THE  FOUR  SEASONS— Spring, 

Summer,  Autumn,  Winter.  Illustrated  with  Engravings  on  Wood. 
Post  8vo.  cloth,  10s.  Qd. 

D  R  G  U  V 

HOOPER’S  PHYSICIAN’S  VADE-MECUM;  OR, 

MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF 
PHYSIC.  New  Edition,  considerably  enlarged,  and  re-written. 
Fcap.  8vo.  cloth,  10s. 

DR.  MARSHALL  HALL,  F.R.S. 

PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS 

IN  MEDICINE.  Post  8vo.  cloth,  8s.  6A 

DITTO.  Snmtb  Series.  8s.  6tf. 
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DR.  HENNEN,  F.R.S.  4% 

PRINCIPLES  OE  MILITARY  SURGERY)  '  comprising  j 

Observations  on  the  Arrangement,  Police,  and  Practice  of  Hospitals;  1 
and  on  the  History,  Treatment,  and  Anomalies  of  Variola  and  Syphilis. 
Illustrated  with  Cases  and  Dissections.  Third  Edition,  with  Idfe  of 
the  Author,  by  his  Son,  Dr.  JOHN  HENNEN.  8vo.  boards,  16s. 

MR.  WHARTON  JONES,  F.R.S. 

OPHTHALMIC  MEDICINE  AND  SURGERY.  Lins- 

tratecl  with  102  Engravings,  plain  and  coloured.  Fcap.  8vo.  cloth, 
12s.  6d. 

“  We  are  confident  that  the  reader  will  find,  on  perusal,  that  the  execution  of 
the  work  sustains  in  every  point  the  already  high  reputation  of  the  author.  The 
book  is  evidently  the  result  of  much  labour  and  research,  and  has  been  written 
with  the  greatest  care  and  attention.” — British  and  Foreign  Medical  Review. 

MR.  LAWRENCE,  F.R.S. 

A  TREATISE  ON  RUPTURES.  The  Fifth  Edition, 

considerably  enlarged.  8vo.  cloth,  16s. 


MR.  LISTON,  F.R.S. 

PRACTICAL  OR  OPERATIVE  SURGERY;  with 

numerous  Engravings  on  Wood,  Fourth  Edition.  8vo.  cloth,  22s. 

DR.  HUNTER  LANE,  F.L.S. 

A  COMPENDIUM  OF  MATERIA  MEDICA  AND  j 

PHARMACY ;  adapted  to  the  London  Pharmacopoeia,  embodying  all 
the  New  French,  American,  and  Indian  Medicines;  and  also  com¬ 
prising  a  Summary  of  Practical  Toxicology.  One  neat  pocket  volume, 
cloth,  5s. 

“  Dr.  Lane’s  volume  is  on  the  same  general  plan  as  Dr.  Thompson’s  long  known 
Conspectus  ;  but  it  is  much  fuller  in  its  details,  more  especially  in  the  chemical 
department.  It  seems  carefully  compiled,  is  well  suited  for  its  purpose,  and 
cannot  fail  to  be  useful.” — British  and  Foreign  Medical  Review . 

DR.  LEE,  F.R.S. 

CLINICAL  MIDWIFERY;  comprising  the  Histories  of  j 

several  Hundred  Cases  of  Difficult  Labour:  with  Commentaries. 
Second  Edition.  Fcap.  8vo.  cloth,  5s. 

“  The  following  Reports  comprise  the  most  important  practical  details  of  aH  the 
cases  of  difficult  parturition  which  have  come  under  my  observation  during  the 
last  twenty  years,  and  of  which  I  have  preserved  written  histories.  They  have 
now  been  collected  and  arranged  for  publication,  in  the  hope  that  they  may  be 
found  to  illustrate,  confirm,  or  correct  the  rules  iaid  down  by  systematic  writers, 
for  the  treatment  of  difficult  labours,  and  supply  that  course  of  clinical  instruction 
in  midwifery,  the  want  of  which  has  been  so  often  experienced  by  practitioners  at 
the  commencement  of  their  career.” — From  Preface. 
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MR.  LANGSTON  PARKER. 


THE  MODERN  TREATMENT  OE  SYPHILITIC 

DISEASES,  both  Primary  and  Secondary ;  comprehending  the  Im¬ 
proved  Methods  of  Practice  adopted  in  this  Country  and  on  the 
Continent,  with  numerous  Formulae  for  the  Preparation  and  Admi¬ 
nistration  of  the  new  Remedies ;  to  which  is  added  an  Account  of  a 
Safe  and  Successful  Mode  of  Treating  Chronic,  Constitutional,  and 
Protracted  Syphilis,  by  the  Mercurial  Vapour  Bath.  Second  Edition, 
considerably  enlarged.  Post  8vo.  cloth,  6s.  6 id. 

DR.  MILLINGEN. 

ON  THE  TREATMENT  AND  MANAGEMENT  OF 

THE  INSANE:  with  Considerations  on  Public  and  Private  Lunatic 
Asylums.  18mo.  cloth,  4s.  6d. 

“Dr.  Millingen,  in  one  small  pocket  volume,  has  compressed  more  real  solid 
matter  than  could  be  gleaned  out  of  any  dozen  of  octavos,  on  the  same  subject. 
We  recommend  this  vade-mecum  as  the  best  thing  of  the  kind  we  ever  perused.” 
— Dr.  Johnson's  Review. 

DR.  PROUT,  F.R.S. 

ON  THE  NATURE  AND  TREATMENT  OE  STO- 

MACH  AND  RENAL  DISEASES ;  being  an  Inquiry  into  the 
Connexion  of  Diabetes,  Calculus,  and  other  Affections  of  the  Kidney 
and  Bladder  with  Indigestion.  Fifth  Edition.  With  Seven  Engravings. 
8 vo.  cloth,  20s. 

BY  THE  SAME  AUTHOR. 

CHEMISTRY,  METEOROLOGY,  AND  THE  FUNC- 

TION  OF  DIGESTION,  considered  with  reference  to  NATURAL 
THEOLOGY.  Being  a  Third  Edition,  <with  much  new  matter,  of 
the  “  Bridgewater  Treatise.”  8vo.  cloth,  15s. 

DR.  RAMSBOTHAM. 

THE  PBXNCIPLES  AND  PBACTICE  OE  0BSIE- 

TRIC  MEDICINE  AND  SURGERY,  IN  REFERENCE  TO 
THE  PROCESS  OF  PARTURITION.  Illustrated  with  One 
Hundred  and  Ten  Plates  on  Steel  and  Wood;  forming  one  thick 
handsome  volume.  Second  Edition.  8vo.  cloth,  22s. 

“  The  work  of  Dr.  Ramsbotham  may  be  described  as  a  complete  system  of  the 
principles  and  practice  of  midwifery ;  and  the  author  has  been  at  very  great  pains 
indeed  to  present  a  just  and  useful  view  of  the  present  state  of  obstetrical 
knowledge.  The  illustrations  are  numerous,  well  selected,  and  appropriate,  and 
engraved  with  great  accuracy  and  ability.  In  short,  we  regard  this  work,  be¬ 
tween  accurate  descriptions  and  useful  illustrations,  as  by  far  the  most  able  work 
on  the  principles  and  practice  of  midwifery  that  has  appeared  for  a  long  time. 
Dr.  Ramsbotham  has  contrived  to  infuse  a  larger  proportion  of  common  sense, 
and  plain  unpretending  practical  knowledge  into  his  work,  than  is  commonly 
found  in  works  on  this  subject ;  and  as  such  we  have  great  pleasure  in  recom¬ 
mending  it  to  the  attention  of  obstetrical  practitioners.” — Edinburgh  Medical 
and  Surgical  Journal. 
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DR.  RANKING. 

THE  HALF-YEARLY  ABSTRACT  OE  THE  MEDICAL 

SCIENCES  ;  being  a  Practical  and  Analytical  Digest  of  the  Contents 
of  the  Principal  British  and  Continental  Medical  Works  published  in 
the  preceding  Half-Year  ;  together  with  a  Critical  Report  of  the  Pro¬ 
gress  of  Medicine  and  the  Collateral  Sciences  during  the  same  period. 

Volumes  I.  to  VII.,  6s.  6d.  each. 

“  The  sifting  which  the  journals  and  other  medical  works  undergo,  and  the  judi¬ 
cious  selection  from  their  pages  of  points  of  practical  interest,  and  of  discoveries  of 
importance  in  the  collateral  sciences,  form  an  important  part  of  the  duty  of  the 
editor ;  and,  after  a  careful  examination  of  Dr.  Ranking’s  volumes,  we  are  bound  to 
state  that  the  duty  has  been  most  ably  performed.” — Provincial  Medical  Journal. 


DR.  ROYLE,  F.R.S. 

A  MANUAL  OE  MATERIA  MEDIOA  AND  THERA- 

PEUTICS,  including  the  Preparations  of  the  Pharmacopoeias  of  Lon¬ 
don,  Edinburgh,  and  Dublin,  with  many  new  Medicines.  With  nume¬ 
rous  Engravings  on  Wood.  Fcap.  8 vo.- cloth,  12s.  6d. 

“  Dr.  Royle’s  Manual,  while  it  has  the  convenience  of  being  in  a  portable  form, 
contains  as  much  matter  as  would  fill  two  other  volumes  in  large  type.  The  sub¬ 
ject  is  well  treated,  the  matter  practical  and  well  arranged,  and  we  do  not  hesitate 
to  recommend  it  as  a  most  useful  volume  to  the  student  and  practitioner.” — Medi¬ 
cal  Gazette. 

“  This  work  is  ably  done, — the  botanical  part  with  great  skill,  and  the  chemical, 
natural  history,  and  therapeutic  department  most  perfect  and  complete.” — Edin- 
j  burgh  Medical  Journal. 

MR.  SNELL,  M.R.C.S. 

A  PRACTICAL  GUIDE  TO  OPERATIONS  ON  THE 

TEETH.  With  Plates.  8vo.  cloth,  8s. 


MR.  SHAW,  M.R.C.S. 

THE  MEDICAL  REMEMBRANCER;  OE,  BOOK 

OF  EMERGENCIES:  in  which  are  concisely  pointed  out  the  Imme¬ 
diate  Remedies  to  be  adopted  in  the  First  Moments  of  Danger  from 
Poisoning,  Drowning,  Apoplexy,  Burns,  and  other  Accidents;  with  the 
Tests  for  the  Principal  Poisons,  and  other  useful  Information.  Third 
Edition.  '  32mo.  cloth,  2s.  6d. 

J.  STEPHENSON,  M.D.,  &  J.  M.  CHURCHILL,  F.L.S. 

MEDICAL  BOTANY;  OE,  ILLUSTRATIONS  AND 

DESCRIPTIONS  OF  THE  MEDICINAL  PLANTS  OF  THE 
PHARMACOPOEIAS;  comprising  a  popular  and  scientific  Account 
of  Poisonous  Vegetables  indigenous  to  Great  Britain.  New  Edition, 
edited  by  GILBERT  BURNETT,  F.L.S.,  Professor  of  Botany  in 
King’s  College.  In  three  handsome  royal  8vo.  volumes,  illustrated  by 
Two  Hundred  Engravings,  beautifully  drawn  and  coloured  from  nature, 
cloth  lettered,  Six  Guineas. 
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DR.  STEGGALL. 

FOR  MEDICAL  AND  SURGICAL  EXAMINATION. 

A  MANUAL  POL  THE  USE1*  OE  STUDENTS  PBEPABING 

FOR  MEDICAL  EXAMINATION;  to  which  is  now  added,  THE 
ELEMENTS  OF  BOTANY.  Tenth  Edition.  12mo.  cloth,  8s.  6d. 

A  MANUAL  EOB  THE  COLLEGE  OE  SUBGEONS;  i2mo. 

cloth,  12s.  6d.  hi. 

GREGORY’S  CONSPECTUS  MEDICINE  THEORETICS. 

The  First  Part,  containing  the  Original  Text,  with  an  Ordo  Ver- 
borum  and  Literal  Translation.  12mo.  cloth,  10s. 

IV. 

THE  EIBST  EOUB  BOOKS  OE  CELSUS.  Containing  the 

Text,  Ordo  Verborum,  and  Translation.  12mo.  cloth,  8s. 

*#*  The  above  two  works  comprise  the  entire  Latin  Classics  required  for 
Examination  at  Apothecaries’  Hall. 

A  TEXT-BOOK  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 

12mo.  cloth,  7s.  VI> 

EIBST  LINES  EOB  CHEMISTS  AND  DBUGGISTS  PBEPAB- 

ING  FOR  EXAMINATION  AT  THE  PHARMACEUTICAL 
SOCIETY.  18mo.  cloth,  3s.  6cL 

DR.  ALFRED  TAYLOR,  F.R.S. 

A  MANUAL  OF  MEDICAL  JUBISPBUDENCE. 

Third  Edition.  Fcap.  8vo.  cloth,  12s.  6d. 

“  Not  only  the  fullest  and  most  satisfactory  book  we  have  ever  consulted  on  the 
subject,  but  it  is  also  one  of  the  most  masterly  works  we  have  ever  perused.” — 
Medical  Gazette. 

BY  THE  SAME  AUTHOR. 

ON  POISONS,  in  relation  to  MEDICAL  JURISPRU- 

DENCE  AND  MEDICINE.  Fcap.  8vo.  cloth,  12s.  6d. 

BY  A  PRACTISING  PHYSICIAN. 

THE  PEESCEIBEE’S  PHAEMACOPCEIA  containing 

all  the  Medicines  in  the  London  Pharmacopoeia,  arranged  in  Classes 
according  to  their  Action,  with  their  Composition  and  Doses.  Third 
Edition.  32mo.  cloth,  2s.  6d.- 

“  Never  was  half-a-crown  better  spent  than  in  the  purchase  of  this  ‘Thesaurus 
Medic  aminum.'  This  little  work,  with  our  visiting-book  and  stethoscope,  are  our 
daily  companions  in  the  carriage.” — Dr.  Johnson's  Review. 
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undekwood;s  treatise  on  diseases  oe 

CHILDREN  ;  with  Directions  for  the  Management  of  Infants  from 
the  Birth.  Tenth  Edition,  revised,  with  additions  by  HENRY 
DAVIES,  M.D.  8vo.  cloth,  15s. 


DR.  WILLIAMS,  F.R.S. 

PRINCIPLES  OE  MEDICINE  ;  comprehending  General 

Pathology  and  Therapeutics.  Second  Edition.  Demy  8vo.  cloth,  14s. 


MR.  ERASMUS  WILSON,  F.R.S. 

THE  ANATOMIST’S  VADE-MECUM;  A  SYSTEM 

OF  HUMAN  ANATOMY.  With  numerous  Illustrations  on  Wood. 
Fourth  Edition.  Fcap.  8vo.  cloth,  12s.  6d. 

“  As  a  satisfactory  proof  that  the  praise  we-bestowed  on  the  first  edition  of  this 
work  was  not  unmerited,  we  may  observe  it  has  been  equally  well  thought  of  in 
foreign  countries,  having  been  reprinted  in  the  United  States  and  in  Germany. 

In  every  respect,  this  work,  as  an  anatomical  guide  for  the  student  and  the  prac¬ 
titioner,  merits  our  warmest  and  most  decided  praise.” — Medical  Gazette. 

BY  THE  SAME  AUTHOR. 

DISEASES  OE  THE  SKIN ;  a  Practical  and  Theoretical 

Treatise  on  the  DIAGNOSIS,  PATHOLOGY,  and  TREATMENT 
of  CUTANEOUS  DISEASES,  arranged  according  to  a  Natural 
System  of  Classification,  and  preceded  by  an  Outline  of  the  Anatomy 
and  Physiology  of  the  Skin.  Second  Edition.  8vo.  cloth,  12s. 

The  Same  Work;  illustrated  with  Eight  finely-executed  Engravings 
on  Steel,  accurately  coloured,  8vo.  cloth,  28s. 

“  The  work  is  very  considerably  improved  in  the  present  edition,  and  is,  for  the 
first  time,  illustrated  with  plates.  Of  these  plates  it  is  impossible  to  speak  too 
highly.  The  representation  of  the  various  forms  of  cutaneous  disease  are  singu¬ 
larly  accurate,  and  the  colouring  exceeds  almost  anything  we  have  met  with  in 
point  of  delicacy  and  finish.” — British  and  Foreign  Medical  Review. 

BY  THE  SAME  AUTHOR. 

A  PEACTICAL  TEEATISE  ON  HEALTHY  SKIN;  i 

with  Rules  for  the  Medical  and  Domestic  Treatment  of  Cutaneous 
Diseases.  Illustrated  with  Steel  Engravings.  Second  Edition. 
Post  8vo.  cloth,  10s.  6d. 

“  The  student  will  be  delighted  to  find  his  labours  so  much  facilitated,  and  a  -few 
hours  of  agreeable  society  with  a  most  pleasantly-written  book  will  do  more  to 
make  him  acquainted  with  a  class  of  obscure  diseases  than  all  that  has  been  pre¬ 
viously  written  on  the  subject.” — Lancet. 

BY  THE  SAME  AUTHOR. 

PORTRAITS  OE  DISEASES  OE  THE  SKIN.  Folio, 

Fasciculi  I.  to  IV.,  20s.  each. 
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London:  Printed  by  VV.  Blanchard  and  Sons,  02  Millbank  Street,  Westminster. 
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By  the  same  Author , 

A  MANUAL  OP  MEDICAL  JURISPRUDENCE. 


Second  Edition.  Fcp.  8vo.  12s.  6d. 
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Printed  by  Wilson  and  Ogilvy, 
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ON 


POISONS, 


IN  RELATION  TO 

MEDICAL  JURISPRUDENCE 

AND 

MEDICINE. 
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PREFACE. 


In  laying  the  present  work  before  the  profession,  the  desire  of  the 
author  has  been  to  give  a  more  extended  view  of  the  subject  of 
Toxicology  than  he  has  hitherto  been  able  to  introduce  into  his 
Manual  oe  Medical  Jurisprudence.  The  crime  of  poisoning 
has  been  of  late  so  fearfully  on  the  increase,  that  it  seems  essential  for 
the  proper  administration  of  justice,  and  for  the  security  of  society,  to 
collect  and  arrange  in  a  convenient  form  for  reference,  those  impor¬ 
tant  medical  facts  in  relation  to  death  from  poison,  which,  while  they 
constitute  a  safe  guide  to  the  barrister  and  medical  practitioner,  may 
prevent  the  condemnation  of'  the  innocent,  and  insure  the  conviction 
of  the  guilty.  So  rapid  is  the  advance  of  science,  and  to  so  great  an 
extent  is  Toxicology"  influenced  by  the  progress  of  collateral  sciences, 
that  the  lapse  of  even  one  year  renders  numerous  additions  and  altera¬ 
tions  necessary.  In  this  volume  the  author  has  endeavoured  to  com¬ 
prise  a  full  consideration  of  all  questions  which  appeared  to  him  to 
have  any  practical  bearing ;  and  these  are  illustrated  by  numerous 
cases  of  great  interest,  many  of  which  have  not  before  been  published. 
The  discoveries  that  have  been  made  in  the  physiological,  patholo¬ 
gical,  and  chemical  departments  of  the  science,  including  an  analysis 
of  the  most  important  medico-legal  trials,  have  been  brought  down  to 
the  latest  period. 

It  has  been  considered  advisable,  for  the  convenience  of  the  student 
and  practitioner,  to  publish  the  work  in  a  form  corresponding  to  that 
of  the  Manual  oe  Medical  Jurisprudence. 

If  the  subject  of  poisoning  be  not  fully  treated  in  the  present  volume, 
it  is  neither  the  fault  of  the  publisher  nor  of  the  printer.  The  former 
has  liberally  allowed  a  wide  latitude  for  a  much  larger  space  than  was 
originally  intended ;  and  the  latter,  by  the  use  of  clear  and  legible 
tv  e,  has  contrived  to  introduce  into  a  small  and  portable  volume,  a 
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quantity  of  matter  equal  to  one  thousand  pages  of  ordinary  type  in 
large  octavo.  For  all  faults  and  omissions, — for  any  apparent  pro¬ 
lixity  on  some  occasions, — and  for  too  great  conciseness  on  others, — • 
the  author  is  alone  responsible.  His  work  on  Medical  Jurispru¬ 
dence  has  been  most  favourably  received  by  the  members  of  the 
Medical  and  Legal  professions  : — it  is  this  which  has  induced  him  to 
spare  no  pains  to  make  the  present  volume  complete ;  and  he  trusts 
he  may  rely  upon  the  indulgent  consideration  of  his  readers,  for  any 
errors  into  which  he  may  have  fallen,  in  treating  so  large  and  com¬ 
prehensive  a  subject  as  that  of  Toxicology. 

Cambridge  Place,  Regent’s  Park, 

November,  1847. 
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ON  POISONS. 


CHAPTER  I. 

TOXICOLOGY — DEFINITION  OF  THE  TERM  POISON. — SALINE  MEDI¬ 
CINES  POISONOUS  IN  LARGE  DOSES — FATAL  EFFECTS  OF  COMMON 
SALT.  IS  WHITE  HELLEBORE  A  POISON  P — MEANING  OF  THE 
WORDS  DEADLY  POISON — CASES — DEATH  FROM  COLD  LIQUIDS — 
MECHANICAL  IRRITANTS — SPONGE,  POUNDED  GLASS — ACTION  OF 
BOILING  LIQUIDS. 

By  Toxicology  (derived  from  t ol-iKbv,  poison,  and  Ao'yos,  discourse ) 
we  are  to  understand  that  science  which  relates  to  the  history  and 
properties  of  poisons,  and  of  their  effects  upon  the  living  body.  This 
subject  is  commonly  regarded  and  treated  as  a  part  of  Medical  .Juris¬ 
prudence  ;  hut  the  number  and  importance  of  the  facts  connected  with 
poisons  which  have  been  accumulated  of  late  years,  have  justly  contri¬ 
buted  to  raise  toxicology  to  the  rank  of  a  distinct  science.  Probably 
there  is  no  branch  of  medicine  in  which  we  meet  with  a  larger  assem¬ 
blage  of  truths  ascertained  by  observation,  and  combined  under  one 
common  character.  To  the  physician,  the  pathologist,  and  the  medical 
jurist,  a  knowledge  of  the  subject  is  of  great  importance :  for  cases  are 
continually  presenting  themselves  in  which  a  practical  application  of 
the  principles  of  this  science  is  demanded — as,  for  example,  in  the 
treatment  of  an  individual  labouring  under  the  effects  of  poison — in 
drawing  a  clear  distinction  between  changes  produced  in  the  body  by 
disease  and  those  caused  by  poison,  or  finally  in  aiding  the  criminal 
law  in  detecting  and  punishing  those  who  have  been  guilty  of  the  crime 
of  poisoning. 

Definition. — A  Poison  is  commonly  defined  to  be  a  substance 
which,  when  administered  in  small  quantity,  is  capable  of  acting 
deleteriously  on  the  body.  It  is  obvious  that  this  definition  is  too 
restricted  for  the  purposes  of  medical  jurisprudence.  It  would,  if 
admitted,  exclude  a  very  large  class  of  substances  the  poisonous  pro¬ 
perties  of  which  cannot  he  disputed ;  as,  for  example,  the  salts  of  lead, 

B 


SALINE  MEDICINES  POISONOUS  IN  LARGE  DOSES. 


copper,  tin,  zinc  and  antimony,  which  are  only  poisonous  when 
administered  in  very  large  doses.  Nitre,  it  is  well  known,  exerts  a 
poisonous  action  only  in  large,  while  arsenic  is  poisonous  in  small 
doses ;  but  in  a  medico-legal  view,  whether  a  person  die  from  the 
effects  of  an  ounce  of  nitre,  or  of  five  grains  of  arsenic,  is  a  matter  of 
little  importance.  Each ,  substance  must  he  regarded  as  a  poison, 
differing  from  the  other  only  in  its  degree  of  activity  and  perhaps  in 
its  mode  of  operation.  The  result  is  the  same  ;  death  is  caused  by  the 
substance  taken,  and  the  quantity  required  to  kill  cannot  therefore  be 
made  a  ground  for  distinguishing  a  poisonous  from  a  non-poisou- 
ous  substance.  If,  then,  a  medical  witness  be  asked,  “  What  is  a 
poison  ?”  he  must  beware  of  adopting  this  common  definition,  or  of 
confining  the  term  poison  to  those  substances  only  that  operate  in 
small  doses. 

The  fact  that  a  poison  has  been  commonly  regarded  as  a  substance 
which  produces  serious  effects  when  taken  in  small  quantity,  has  induced 
many  who  have  adopted  this  arbitrary  view  to  assert,  that  certain 
substances  which  have  actually  been  known  to  cause  death,  are  not 
poisons ;  and  this  doctrine  has  been  apparently  strengthened  by  the 
fact,  that  were  not  some  such  distinction  adopted,  it  would  be  difficult 
to  separate  the  class  of  poisons  from  bodies  which  are  reputed  inert. 

In  answer  to  this  view,  it  is  perhaps  sufficient  to  show,  that  there  is 
no  good  reason  for  assuming  this  as  the  distinguishing  character  of  a 
poison ;  for  it  is  impossible,  even  among  substances  universally  admitted 
to  be  poisonous,  to  make  any  division  according  to  the  effects  produced 
by  the  quantity  taken.  In  relation  to  the  quantity  required  to  operate 
fatally,  the  difference  is  not  so  great  between  cream  of  tartar  and  oxalic 
acid  as  between  oxalic  acid  and  strychnia.  If  we  consider  nitre  and 
cream  of  tartar  to  be  poisons,  there  seems  to  be  no  good  reason  for 
excluding  common  salt  (the  chloride  of  sodium).  Medical  practitioners 
would  scarcely  be  prepared  to  admit  this  last-mentioned  substance  into 
the  class  of  poisons ;  but  it  is  to  be  observed,  that  in  a  very  large  dose 
it  is  capable  of  acting  as  a  powerful  irritant,  and  of  inflaming  the 
mucous  membrane  of  the  alimentary  canal  to  the  same  extent  as  much  . 
smaller  doses  of  other  well-known  irritants.  An  instance  of  Common  I 
salt  having  caused  death  occurred  in  the  north  of  England  in  the  year  I 
1839.  A  young  lady  swallowed,  it  is  supposed,  about  half  a  pound  of 
this  substance,  for  the  purpose  of  destroying  worms.  It  was  considered  | 
to  be  a  harmless  substance,  according  to  the  common  notion ;  but  in  i 
the  course  of  about  two  hours  some  alarming  symptoms  made  their  ap-  « 
pearance,  and  medical  assistance  was  sent  for.  She  was  found  to  be  in  j 
a  state  of  general  paralysis ;  and  although  the  stomach-pump  and  other 
antidotal  means  were  speedily  employed,  she  died  in  the  course  of  a  few  i 
hours.  After  death  there  were  found  the  post-mortem  changes  generally  ) 
indicative  of  the  effects  of  a  violent  irritant  on  the  alimentary  passages,  j 
(Medical  Gazette,  1839-40,  i.  559.)  This  case  is  deserving  of  atten-  j 
tion,  not  merely  from  its  novelty,  but  from  the  evidence  which  it  t 
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famishes  of  the  fallacy  of  the  popular  doctrine,  that  what  is  taken  sa 
freely  in  small  quantities,  without  mischief,  may  be  taken,  with  equal 
impunity,  in  large  doses.  In  a  toxicological  view,  we  do  not  see  how 
the  effects  of  salt  in  this  case  are  to  be  distinguished  from  the  action 
of  the  sulphate  or  acetate  of  copper  ;  nor  how,  if  we  agree  to  call  the 
latter  substances  poisons,  we  can  consistently  refuse  this  appellation 
to  the  former.  It  may  appear  to  be  a  violation  of  common  language, 
to  call  the  chloride  of  sodium  a  poison,  but  assuredly  it  would  be  a 
greater  inconsistency,  to  refuse  to  consider  it  as  noxious,  merely 
because  it  requires  to  be  exhibited  in  a  larger  dose  than  some  other 
irritants. 

It  is  to  be  observed  that  this  is  not  a  solitary  instance  of  poisoning 
by  salt.  Dr.  Christison  mentions  a  case  which  occurred  some  years 
since  in  London,  where  a  man  swallowed  a  pound,  and  died  within 
twenty-four  horns,  under  all  the  symptoms  of  irritant  poisoning.  The 
stomach  and  intestines  were  found  in  a  high  state  of  inflammation  after 
death.  In  another  case  which  occurred  to  this  gentleman  serious 
symptoms  were  produced  in  a  young  man  by  a  much  smaller  dose. 
In  this  instance  the  individual  had  taken  about  two  ounces  as  an 
emetic  dissolved  in  a  small  quantity  of  water.  He  was  seized  with  an 
acute  burning  pain  in  the  stomach,  tenderness  in  the  epigastrium,  and 
great  anxiety,  without  any  vomiting  until  he  drank  a  large  quantity 
of  warm  water  as  a  remedy.  Before  Dr.  Christison  saw  him  he  had 
vomited  freely,  but  he  still  suffered  severe  intermitting  pain.  (On 
Poisons,  659.)  In  one  instance,  in  which  about  a  table-spoonful  of 
salt  had  been  taken  by  mistake  for  sugar,  there  was  no  vomiting  or 
purging,  but  great  pain  in  the  region  of  the  stomach,  which  lasted  for 
several  days. 

There  is  another  substance  commonly  reputed  to  be  innocent,  but 
which  in  a  large  dose  may  destroy  life.  This  is  the  sulphate  of  mag¬ 
nesia,  or  Epsom  suits.  A  trial  took  place  at  the  Huntingdon  Autumn 
Assizes,  1842,  in  which  two  men  were  indicted  for  feloniously  killing 
one  Daniel  Cox,  by  administering  to  him  a  large  quantity  of  Epsom 
salts  dissolved  in  beer.  The  deceased  was  an  old  man  and  a  confirmed 
drunkard,  and  he  was  in  the  habit  of  drinking  beer  to  excess.  On  the 
day  laid  in  the  indictment,  the  deceased  had  drunk  several  pints  of 
beer,  which,  it  was  afterwards  proved,  had  been  drugged  with  the 
sulphate  of  magnesia.  He  was  seized  with  violent  purging,  and  died 
within  forty-eight  hours.  On  a  post-mortem  examination,  the  lining 
membrane  of  the  alimentary  canal  was  found  to  be  inflamed,  and  there 
was  no  doubt  that  death  was  owing  to  the  irritant  effects  of  the  salt. 
One  of  the  prisoners  was  convicted.  The  quantity  of  the  substance 
taken  in  this  case  could  not  be  ascertained,  but  there  was  reason  to 
suppose  that  the  dose  was  large. 

A  case  is  mentioned  by  Christison  in  which  a  boy  ten  years  old  had 
two  ounces  of  the  sulphate  of  magnesia  administered  to  him  medici¬ 
nally  by  his  father,  as  a  remedy  for  worms.  The  salt  was  taken  partly 
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dissolved  in  a  tea-cupful  of  water,  and  very  soon  after  it  had  been 
swallowed,  the  boy  staggered  and  became  unwell.  When  seen  by  a 
medical  man,  half  an  hour  afterwards,  his  pulse  was  imperceptible,  his 
breathing  slow  and  difficult,  the  whole  frame  in  a  state  of  great  debi¬ 
lity,  and  in  ten  minutes  more,  the  child  died  without  any  other 
symptom  of  note,  and  particularly  without  any  vomiting.  (On 
Poisons,  657.)  It  is  remarkable  that  in  this  case  there  does  not 
appear  to  have  been  any  purging,  and  after  death  no  morbid  appear¬ 
ance  was  found  in  the  body.  It  has  been  suggested  that  substances  of 
this  kind  connect  the  true  poisons  with  those  which  are  inert  in  regard 
to  the  economy :  but  they  are  assuredly  to  be  regarded  by  the  medical 
jurist  as  irritant  poisons ;  and  as  to  the  dose  administered, — it  is  of  little 
moment  in  medicine  or  in  law,  whether  one  grain  of  one  substance  or 
one  ounce  of  another  substance  be  taken,  provided  the  fatal  effects  be 
clearly  traceable  to  the  action  of  the  particular  substance  on  the  body. 
This  is  the  point  to  which  a  medical  jurist  must  direct  his  attention. 
The  alkaline  sulphates  in  large  doses  have  been  found  to  act  in  a 
similar  way  (see  Sulphate  oe  Potash).  In  Medical  Jurisprudence, 
therefore,  it  is  necessary  to  look  to  the  noxious  effects  produced  by 
particular  substances  on  the  system,  and  the  adequacy  of  these  sub¬ 
stances  to  cause  death  under  symptoms  of  poisoning,  rather  than  to 
the  mere  quantities  in  which  they  may  have  been  taken. 

These  remarks  on  the  looseness  of  the  common  definition  of  the 
term  poison  have  been  suggested  by  the  fact  that  medical  men  have 
been  sometimes  severely  pressed  in  cross-examination  on  trials  for 
certain  criminal  offences,  to  state  what  is  strictly  a  poison  and  what  is 
not.  In  charges  of  attempted  poisoning,  or  of  attempted  abortion  by 
the  administration  of  drugs,  it  is  by  no  means  an  indifferent  matter 
for  a  witness  to  be  able  to  say  what  substances  are  noxious  and  what 
are  inert ;  or  to  show,  how  some  bodies  commonly  reputed  inert,  may 
under  certain  conditions  act  deleteriously  on  the  system.  The  convic¬ 
tion  of  a  prisoner  may  actually  depend  upon  the  answer  returned  by 
a  medical  witness  to  a  question  of  this  kind.  In  this  point  of  view 
a  case  which  was  tried  at  the  Norwich  Lent  Assizes,  April  1846,  is 
well  deserving  of  the  attention  of  medical  practitioners.  A  woman 
named  Whisker  was  charged  with  administering  to  the  prosecutrix,  a 
small  portion  of  White  Hellebore  (Veratrum  album)  for  the  purpose 
of  procuring  abortion.  When  the  administration  had  been  clearly 
proved,  an  objection  was  taken  to  the  indictment,  on  the  ground  that 
there  was  no  medical  evidence  to  show  that  Hellebore  was  a  virulent 
poison.  One  medical  witness  is  reported  to  have  said,  that  Hellebore 
was  noxious  to  the  system  and  produced  ill  effects,  but  he  knew  of  no 
case  in  which  it  had  produced  death.  Under  these  circumstances  he 
thought  he  was  not  justified  in  calling  it  a  poison.  Parke  B.  in  sum¬ 
ming  up,  said  that  that  was  a  poisonous  drug  which  in  common  par¬ 
lance  was  generally  understood  and  taken  to  be  such ;  and  the  evidence 
for  the  prosecution  he  thought  was  sufficiently  strong  to  bring 
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Hellebore  within  the  meaning  of  the  statute.  The  jury  returned  a 
verdict  of  guilty,  and  in  answer  to  the  judge  said  that  they  considered 
Hellebore  to  be  a  poison. 

The  remarkable  circumstance  in  this  case  is,  that  any  medical  doubt 
should  have  been  entertained  on  the  subject.  Every  toxicologist  of 
repute  describes  White  Hellebore  as  a  poison.  It  is  not  so  active  as 
many  of  the  vegetable  narcotico-irritants,  but  nevertheless  it  owes  its 
properties  to  the  presence  of  a  most  poisonous  alkaloid  (veratria)  which 
is  diffused  through  the  plant,  and  therefore  renders  it  poisonous.  It 
has  already  destroyed  life. 

The  reader  will  perceive  from  this  case,  that  whether  a  particular 
substance  be  or  be  not  a  poison,  is  a  question  of  fact  left  for  the  deci¬ 
sion  of  a  jury  from  the  medical  evidence  given  in  the  case.  In  general 
the  indictment  contains  a  clause  describing  the  substance  as  a  poison 
or  “ noxious  thing”  a  form  of  expression  which  should  always  be 
adopted,  in  order  to  prevent  the  occurrence  of  these  technical  objec¬ 
tions. 

There  is  another  point  of  view  in  which  this  question  may  require 
to  be  considered,  namely,  What  is  to  be  understood  by  a  deadly  poison  ? 
In  most  indictments  for  poisoning,  it  is  customary  to  describe  every 
poison  as  deadly ,  a  form  of  expression  decidedly  bad,  and  calculated 
to  give  rise  to  legal  objections.  The  substance  administered  might 
with  equal  propriety  be  described  as  poisonous,  or  of  a  destructive 
nature ;  but  those  who  draw  up  indictments  are  but  little  informed  on 
such  matters,  and  they  can  never  speak  of  a  poison  without  describing 
it  as  deadly.  The  following  case  occurred  on  the  Norfolk  Spring 
Circuit,  1836.  Two  persons  were  capitally  indicted  for  having  felo¬ 
niously  caused  to  be  administered  to  the  prosecutor,  a  quantity  of  a 
certain  “  deadly  poison ,”  called  sulphate  of  copper  (blue  vitriol), 
with  intent  to  murder  him.  It  appeared  in  evidence  that  all  the 
parties  were  servants  in  a  farmer’s  family,  and  that  it  was  the  duty  of 
one  of  the  prisoners  to  prepare  breakfast  for  the  other  servants.  On 
the  morning  of  the  day  laid  in  the  indictment,  the  prosecutor  observed 
that  the  milk  which  had  been  prepared  for  him  was  very  nauseous,  and, 
after  having  taken  a  small  quantity  of  it,  he  laid  it  aside.  He  was 
soon  seized  with  violent  vomiting,  but  under  medical  assistance  he 
recovered.  The  residue  of  the  milk  was  analysed,  and  was  found  to 
contain  sulphate  of  copper.  In  the  defence,  the  counsel  for  the  pri¬ 
soners  contended  that  they  could  not  be  convicted  of  the  crime  charged 
in  the  indictment,  since,  according  to  all  medical  experience,  the  sul¬ 
phate  of  copper  was  not  a  deadly  poison.  The  medical  witnesses,  of 
whom  there  were  two,  wrere  then  required  to  give  their  opinions,  but 
they  differed  on  the  point.  One,  a  surgeon  of  some  years’  standing, 
considered  it  to  be  a  deadly  poison,  although  he  admitted  that  so  far 
as  his  own  experience  went,  he  had  had  no  knowledge  of  its  poisonous 
effects.  The  other  stated  that  it  was  not  a  deadly  poison,  and  that 
when  sold  in  a  shop,  the  word  poison  was  never  attached  to  the  label. 
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The  judge  considered  the  case  to  he  one  of  suspicion  rather  than  of 
proof,  and  the  prisoners  were  acquitted.  Although,  by  this  summary 
disposal  of  the  case,  the  force  of  the  objection  to  the  indictment  was 
rather  evaded  than  decided,  yet  the  difference  of  opinion  between  the 
two  medical  witnesses  is  worthy  of  remark.  The  question  may  be 
easily  raised  again,  and  there  ought  to  he  some  understanding  among 
practitioners  as  to  the  proper  signification  of  the  word  deadly  when 
applied  to  poisons. 

It  appears  to  me  that  the  term  deadly  can  he  used  with  respect  to 
those  poisons  only  which  may  prove  speedily  fatal  in  small  doses,  such 
as  strychnia,  morphia,  prussic  acid,  and  arsenic  ;  and  that  it  could  not 
with  any  sort  of  propriety  he  applied  to  such  a  substance  as  the  sul¬ 
phate  of  copper.  The  error  essentially  lies  in  the  legal  wording  of  the 
indictment,  with  which,  of  course,  a  medical  witness  is  not  concerned. 

If  an  objection  of  this  kind  is  to  he  held  valid,  and  a  question  of 
criminal  poisoning  to  be  dismissed  on  so  trivial  a  point,  it  is  reasonable 
to  expect  that  greater  care  should  he  used  in  drawing  up  indictments, 
as  also  that  medical  terms  should  not  he  employed  by  non-medical 
persons  without  proper  supervision : — otherwise,  it  is  obvious  that  the 
ends  of  justice  must  he  defeated.  Differences  of  opinion  among 
educated  medical  witnesses,  are  however  not  likely  to  exist  where  slight 
reflection  has  been  bestowed  upon  the  subject. 

A  similar  question  arose  in  a  trial  which  took  place  at  Chelmsford 
some  years  ago,  where  the  substance  administered  was  copperas  or 
sulphate  of  iron.  A  man  was  charged  with  having  administered  this 
substance  to  two  women,  with  intent  to  murder  them ;  and  in  the  in¬ 
dictment  it  was  described  as  a  deadly  poison.  The  medical  witness 
stated  that  it  was  not,  properly  speaking,  a  deadly  poison.  This  is  so 
far  true,  that  it  is  rare  to  meet  with  a  case  in  which  this  substance 
has  destroyed  life.  There  is  no  doubt  that  green  vitriol  is  capable  of 
acting  as  an  irritant,  and  as  such,  if  taken  in  a  large  dose,  and  not 
ejected  from  the  stomach  by  vomiting,  it  may  produce  inflammation 
of  the  viscera  and  death.  It  is  clear,  however,  that  a  person  who 
described  copperas  as  a  deadly  poison,  could  have  had  hut  little 
acquaintance  with  the  subject  of  poisons.  If  any  advantage  is  to  he 
taken  by  prisoners  from  such  a  misapplication  of  medical  words  in 
indictments  for  this  crime,  it  is  only  just  that  the  preparation  of  these 
instruments  should  he  entrusted  to  persons  possessing  some  knowledge 
of  legal  medicine. 

After  all,  it  must  strike  the  reader  that  an  objection  of  this  kind  is 
too  trivial  to  be  entertained.  It  would  seem  reasonable  that  the  proof 
of  the  crime  of  poisoning  should  rest  either  upon  the  fact  of  the  sub¬ 
stance  administered  being  a  poison,  or  of  its  having  the  power  of  ope¬ 
rating  as  such.  Whether  it  he  strictly  of  a  deadly  nature  or  not, 
should,  be  considered  a  matter  entirely  subordinate  to  the  main  inquiry. 
This  question  again  arose  in  the  case  of  Reg.  v.  Haydon ,  Somerset  . 
Spring  Assizes,  1845.  The  substance  administered  in  this  case  was 
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“spirits  of  hartshorn,”  which  was  most  absurdly  described  as  a 
“  deadly  poison.”  The  counsel  for  the  prisoner  took  an  objection  to 
the  indictment  on  this  ground,  but  the  judge  (Erie  J.)  said,  “  the  word 
deadly  appears  to  me  to  be  used  merely  in  pursuance  of  an  ancient 
form,  and  not  to  be  essential  to  the  validity  of  the  indictment.  It 
would  be  sufficient  to  describe  it  simply  as  a  poison,  and  under  that 
term  would,  fall,  any  thing  calculated  to  destroy  life.  Substances  harm¬ 
less  in  themselves  might  become  poisons  by  the  time  or  manner  of 
their  administration.  This  seems  to  me  the  view  most  accordant  with 
common  sense,  and  therefore  I  hold  this  indictment  to  be  good,  even 
though  it  describes  spirits  of  hartshorn  as  a  deadly  poison”  (Law 
Times,  April  12,  1845.)  The  question  may  now,  therefore,  be  con¬ 
sidered  as  settled.  The  word  deadly  must  be  regarded  as  mere  sur¬ 
plusage. 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a  poison 
as  shall  be  entirely  free  from  objection.  Perhaps  the  most  compre¬ 
hensive  definition  which  can  be  suggested  is  this :  “A  poison  is  a 
substance  which,  when  taken  internally,  is  capable  of  destroying  life 
without  acting  mechanically  on  the  system.”  Some  substances  may, 
however,  act  as  poisons  by  absorption  when  applied  to  the  skin  or  a 
wounded  surface ;  (see  Corrosive  Sublimate,  Cantiiarides,  and 
Arsenic,)  while  others  again,  as  the  poison  of  the  viper,  and  of  hydro¬ 
phobia,  may  have  their  fatal  effects  limited  to  those  cases  in  which  they 
are  introduced  by  a  wound.  Leclerc,  who  wrote  in  1808,  defines  a 
poison  to  be  a  substance  which,  when  taken  in  a  small  dose  internally, 
or  applied  to  the  living  body  in  any  way  externally,  is  capable  of  injuring 
health  or  causing  death  (Essai  Medico-legale  sur  TEmpoisonnement, 
p.  49,  Paris,  An.  xi.)  This  definition  has  been  substantially  adopted 
by  some  modern  toxicologists.  It  is,  however,  not  only  open  to  the 
objection  that  most  poisons  must  be  taken  in  large  doses  in  order  to 
injure  health  or  cause  death,  but  it  would  include  melted  lead  or  boil¬ 
ing  liquids  among  poisons ;  for  these,  when  applied  to  the  living  body 
externally,  injure  health  and  cause  death.  M.  Elandin,  one  of  the 
most  recent  writers  on  toxicology,  considers  only  those  substances  to 
be  poisonous,  which  are  capable  of  entering  into  the  body  by  absorption, 
and  which  produce  dangerous  effects  only  when  absorbed  (Traite  des 
Poisons,  i.  p.  193).  This  definition  is  inadmissible,  because  it  would 
obviously  exclude  from  the  class  of  poisons  the  mineral  acids  and 
alkalies.  A  similar  objection  appears  to  me  to  exist  to  the  definition 
of  a  poison  by  Dr.  Griffiths,  the  American  editor  of  my  Manual  of 
Medical  Jurisprudence.  “  A  poison  is  a  substance  which,  when  taken 
internally,  or  applied  to  the  surface  of  the  body,  is  capable  of  destroy¬ 
ing  life  without  acting  in  a  purely  mechanical  manner.”  Can  it  be 
said  that  boiling  water  or  oil,  or  melted  lead,  when  applied  to  the 
surface  of  the  body,  destroys  life  by  exercising  a  mechanical  action  P 
If  not,  then  these  liquids  are  poisonous.  If,  however,  this  kind  of 
action  be  regarded  as  mechanical,  then  the  mineral  acids  and  alkalies 
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must  also  be  considered  by  their  effects  to  act  mechanically,  whether 
applied  to  the  skin  or  the  mucous  membrane  of  the  stomach. 

These  remarks  show  that  it  is,  indeed,  very  difficult  to  comprise  in 
a  few  words  an  accurate  description  of  what  should  be  understood  by 
the  term  “  poison.” 

Under  the  definition  which  I  have  above  given,  it  might  be  objected 
that  the  whole  class  of  medicines,  and  numerous  substances  of  an  inert 
nature,  would  be  included.  Thus  it  is  well  known,  that  there  are  many 
cases  on  record  in  which  cold  water ,  swallowed  in  large  quantity,  and  in 
an  excited  state  of  the  system,  has  led  to  the  destruction  of  life  either 
rapidly  by  shock,  or  slowly  by  inducing  gastritis.  Any  cold  liquid, 
such  as  iced  water,  heer,  or  ice  itself,  may  have  an  equally  fatal  effect. 
The  action  of  water  or  cold  liquids,  under  these  circumstances,  cannot 
be  said  to  be  mechanical ;  it  appears  to  be  due  to  the  shock  suddenly 
induced  on  the  nervous  system  through  the  lining  membrane  of  the 
stomach,  and  yet  it  would  be  inconsistent  to  class  these  inert  liquids 
among  poisons.  In  regard  to  the  effects  of  cold  liquids  and  the 
medico-legal  questions  which  arise  respecting  them,  see  an  elaborate 
paper  on  the  subject,  by  Dr.  Guerard,  in  the  Annales  d’Hygiene, 
1842,  i.  42. 

In  all  cases  of  this  description,  it  appears  to  me  that  we  are  justified 
in  drawing  the  following  distinction  between  poisonous  and  non-poi- 
sonous  substances.  If  the  deleterious  effect  does  not  depend  upon  the 
nature  of  the  substance  taken,  but  upon  the  state  of  the  system  at  the 
time  at  which  it  is  swallowed,  the  substance  cannot  be  regarded  as  a 
poison.  All  poisonous  substances  are  per  se  deleterious, — the  state  of 
the  system,  setting  aside  for  the  present  the  peculiar  effects  of  idiosyn¬ 
crasy  and  habit,  has  very  little  influence  on  their  operation.  The 
symptoms  may  be  suspended  for  a  time  or  slightly  modified  in  their 
progress,  but  sooner  or  later  the  poison  will  affect  the  healthy  and 
diseased,  the  old  and  the  young,  with  a  uniformity  in  its  effects  not  to 
be  easily  mistaken.  A  distinction  of  this  kind  cannot,  however,  be 
drawn,  except  by  a  professional  man,  who  has  given  attention  to  the 
subject  of  toxicology ;  and  therefore  it  is  no  matter  of  surprise  that 
poisoning  should  have  been  in  more  than  one  instance  erroneously 
imputed,  in  cases  where  death  has  followed  the  drinking  of  cold 
liquids. 

In  thus  giving  the  medical  definition  of  a  poison,  it  is  necessary  to 
observe  that  the  law  never  regards  the  manner  in  which  the  substance 
administered  acts.  If  it  be  capable  of  injuring  the  health  of  an  in¬ 
dividual,  it  is  of  little  consequence,  so  far  as  the  responsibility  of  a 
prisoner  is  concerned,  whether  its  action  on  the  body  be  of  a  mechanical 
or  chemical  nature.  Thus  a  substance  which  simply  acts  mechanically 
on  the  stomach,  may,  if  wilfully  administered  with  intent  to  injure, 
involve  a  person  in  a  criminal  charge,  as  much  as  if  he  had  adminis¬ 
tered  arsenic  or  any  of  the  ordinary  poisons.  It  is  then  necessary 
that  we  should  consider  what  the  law  strictly  means  by  the  act  of  poi- 
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soiling.  If  the  substance  criminally  administered  destroy  life,  whatever 
may  he  its  nature  or  mode  of  operation,  the  accused  is  tried  on  a  charge 
of  murder,  or  manslaughter,  and  the  whole  duty  of  the  medical  witness 
consists  in  showing  that  the  substance  taken  was  the  certain  cause  of 
death. 

If,  however,  death  be  not  a  consequence,  then  the  accused  is  tried 
under  a  particular  statute  for  the  attempt  to  murder  by  poison  (1  Viet, 
c.  lxxxv.  sec.  2).  The  words  of  this  statute  are  very  general,  and  em¬ 
brace  all  kinds  of  substances,  whether  they  he  popularly  or  profes¬ 
sionally  regarded  as  poisons  or  not.  Thus  it  is  laid  down  that 
“  Whosoever  shall  administer  or  cause  to  he  taken  by  any  person,  any 
poison,  or  other  destructive  tiling,  with  intent  to  commit  murder,  shall 
be  guilty  of  felony,  and  being  convicted  thereof,  shall  suffer  death.” 
Whether  the  administering  be  followed  by  death  or  bodily  injury 
dangerous  to  life,  it  is  still  a  capital  felony  provided  the  intent  have 
been  to  commit  murder.  The  same  administering  with  intent,  &c., 
although  no  bodily  injury  he  effected,  is  felony,  punishable  by  trans¬ 
portation  for  life,  for  fifteen  years,  or  imprisonment  for  any  term  not 
exceeding  three  years.  Trom  the  words  of  the  statute  it  appears  that 
the  law  requires,  in  order  to  constitute  the  crime  of  poisoning,  that 
the  substance  should  be  administered  to ,  or  be  taken  by ,  an  individual. 
These  words  do  not  appear  to  he  sufficiently  comprehensive.  Several 
deaths  have  been  caused  of  late  years  by  the  external  application  of 
arsenic  and  corrosive  sublimate  to  ulcerated  and  diseased  surfaces. 
Supposing  that  poison  is  thus  applied  intentionally,  and  great  bodily 
injury  is  done  to  the  individual,  it  is  open  to  doubt  whether  the  crime 
would  he  punishable  under  these  sections  of  the  statute. 

Mechanical  irritants. — Such,  however,  is  the  present  state  of  the 
law  of  England  in  respect  to  attempts  at  poisoning  when  death  does  not 
take  place.  While  the  words  of  the  statute  render  it  unnecessary  for  a 
medical  witness,  in  such  cases,  to  give  judicially  a  very  close  definition  of 
“a  poison,”  they  impose  upon  him  a  difficulty  which  he  must  be  prepared 
to  meet.  The  substance  administered  may  not  be  a  poison  in  the  medical 
signification  of  the  term,  nor  may  it  he  popularly  considered  as  such ; 
and  yet,  when  taken,  it  may  he  destructive  to  life.  We  have  examples  of 
substances  of  this  description  in  iron  filings,  powdered  glass,  pins  and 
needles,  and  such  like  bodies,  all  of  which  have  been  administered  with 
the  wilful  design  of  injuring,  and  have  on  various  occasions  given  rise 
to  criminal  charges.  In  cases  of  this  kind,  the  legal  guilt  of  a  prisoner 
may  often  depend  on  the  meaning  assigned  by  a  medical  witness  to  the 
words  destructive  thing.  Thus,  to  take  an  example, — liquid  mercury 
might  be  poured  down  the  throat  of  a  young  infant,  with  the  deliberate 
intent  to  destroy  it.  A  question  of  a  purely  medical  nature  will  then 
arise  whether  mercury  be  “  a  destructive  thing”  or  not ;  and  the  con¬ 
viction  of  the  prisoner  will  probably  depend  on  the  answer  returned  by 
the  witnesses.  Should  a  difference  of  opinion  exist, — an  occurrence 
by  no  means  unusual  in  medical  evidence,  the  prisoner  will,  according 
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to  the  humane  principle  of  our  law,  receive  the  benefit  of  the  doubt. 
The  point  which  here  requires  to  be  considered  is,  why  any  difference 
of  opinion  should  exist  among  witnesses. 

With  regard  to  the  case  just  supposed,  it  is  a  general  principle  in 
toxicology,  that  the  pure  metals  are  not  poisonous  ;  and  they  are  not 
to  be  regarded  as  “  things”  destructive  to  life,  unless  the  mechanical 
form  in  which  they  are  taken  be  such  as  to  injure  the  viscera  with 
which  they  may  come  in  contact,  leading  to  inflammation  and  its  con¬ 
sequences.  Even  where  the  mechanical  form  favours  the  production  of 
these  serious  results,  especially  perforation  of  the  intestines,  the  powers 
of  nature  are  often  exerted  in  a  most  extraordinary  way,  and  the 
individual  lives  apparently  in  good  health.  This  has  been  witnessed 
in  the  cases  of  many  who  have  swallowed  knives  or  pins  and  needles. 
The  escape  of  such  persons  must,  however,  be  regarded  as  the  result  of 
accident.  They  are  always  in  imminent  danger,  and  they  commonly 
die  sooner  or  later  from  inflammation  or  perforation  of  the  viscera. 
For  a  remarkable  case  in  which  death  took  place  from  this  cause  in  Guy’s 
Hospital,  see  Medical  and  Physical  Journal,  October,  1809,  p.  350. 
The  masses  of  iron  which  caused  death  in  this  case  are  preserved  in  the 
Museum  collection.  For  another  interesting  case  in  which  death  took 
place  from  disease  of  the  brain,  and  a  large  number  of  iron  nails  and 
other  metallic  substances  were  found  in  the  stomach,  see  Dublin 
Medical  Journal,  September,  1835  ;  also  Med.  Gaz.  xvi.  791. 

Liquid  mercury ,  the  substance  which  we  have  here  taken  as  an  illus¬ 
tration,  cannot  operate  deleteriously  on  the  body  either  chemically  or 
mechanically.  It  may  be  taken,  and  has  often  been  swallowed  in 
very  considerable  quantities,  without  perceptibly  affecting  the  health. 

If  a  medical  witness  were  not  aware  of  these  facts,  and  did  not  suffi- 
ciently  reflect  upon  the  nature  of  the  question  addressed  to  him,  he 
might  improperly  cause  the  conviction  of  an  accused  party.  The  in¬ 
tention  of  the  accused  may  have  been  criminal,  but  that  is  a  matter 
unconnected  with  the  duties  of  a  witness  : — he  is  simply  required  to 
state  whether  the  means  employed  to  carry  out  this  criminal  intention, 
were  such  as  were  likely  to  produce  danger  to  life.  Similar  observa¬ 
tions  might  be  made  with  regard  to  numerous  other  substances 
employed  in  medicine  or  in  the  arts ;  and  it  is  quite  obvious  that 
difficulties  of  this  kind  can  only  be  properly  met  by  those  prac¬ 
titioners  who  have  closely  attended  to  the  subject  of  toxicology. 

It  is  well  known  that  bodies  which  are  not  in  their  own  nature 
destructive,  may  become  so  through  indirect  causes.  Metallic  iron  is 
not  a  poison,  nor  can  it,  except  under  certain  circumstances,  be  re¬ 
garded  as  a  destructive  thing.  An  angular  mass  of  iron  may,  how¬ 
ever,  kill  by  perforating  the  viscera ;  or,  if  the  metal  be  exhibited  in 
the  state  of  filings,  in  large  doses  frequently  repeated,  then  it  may 
become  a  source  of  irritation  in  the  stomach,  and  lead  to  ulceration  i 
and  perforation.  There  will  be  no  difficulty,  however,  for  a  practi¬ 
tioner  to  form  an  opinion  in  this  and  all  similar  cases.  Sometimes  f 
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the  substance  may  be  of  a  nature  to  produce  a  poisonous  compound 
in  the  alimentary  canal.  Metallic  arsenic  is  not  considered  to  be 
poisonous,  but  it  is  capable  of  forming  arsenious  acid  when  in  a  finely- 
divided  state,  and  thus  leading  to  death.  Thus  metallic  arsenic, 
although  not  a  poison,  must  still  he  regarded  as  a  “  destructive  thing.” 
The  metal  copper  may  act  on  the  system  either  mechanically  or 
chemically :  when  in  the  alimentary  canal  it  may  cause  death  by 
ulceration,  or  it  may  produce,  with  the  acid  and  mucous  liquids,  the 
subchloride,  acetate,  or  carbonate  of  copper.  Sometimes  the  metal 
may  acquire  a  coating  of  sulphuret,  in  which  case  its  operation  would 
be  mechanical,  since  the  sulphuret  of  copper  is  not  poisonous.  The 
rapidly  destructive  effects  of  these  metallic  substances,  when  acting 
mechanically,  are  well  shown  by  a  case  reported  by  Mr.  Dicken  (Med. 
Gaz.  xxxv.  885).  A  boy,  aged  ten  years,  accidentally  swallowed  a 
copper  halfpenny.  There  was  very  slight  constitutional  irritation  : 
purgatives  were  administered,  but  the  coin  was  not  passed.  There 
was  merely  a  sense  of  weight  and  uneasiness  in  the  epigastrium,  with 
a  feeling  of  distension,  which  subsided  in  a  few  hours.  On  the  twenty- 
seventh  day  after  swallowing  the  coin,  he  was  suddenly  seized  with 
sickness,  and  instantly  vomited  more  than  a  quart  of  arterial  blood. 
The  bleeding  continued  the  following  day,  when  he  felt  something  pass 
from  his  stomach  into  the  bowels — the  haemorrhage  recurred,  and  he 
died  on  the  twenty-ninth  day.  On  opening  his  stomach,  a  circular 
patch  of  ulceration  was  observed  on  the  mucous  membrane,  at  a  con¬ 
siderable  distance  from  the  pyloric  orifice  :  but  there  was  no  appear¬ 
ance  of  inflammation.  The  coin  was  found  at  the  termination  of  the 
large  intestines,  lying  loose  and  easily  removable.  There  was  no 
morbid  appearance  of  any  part  of  the  alimentary  canal,  except  the 
circular  ulcer  in  the  stomach,  probably  caused  by  the  coin  which  had 
led  to  death  by  heemorrhage.  The  coin  had  not  undergone  any  chemi¬ 
cal  change.  Gold,  silver,  and  tin  have  been  occasionally  swallowed. 
These  metals  can  only  act  mechanically. 

Among  the  singular  methods  resorted  to  for  the  purpose  of  destroy¬ 
ing  the  lives  of  infants  and  children,  that  of  causing  them  to  swallow 
pins  or  needles  in  their  food,  is  one  which  claims  the  attention  of 
medical  jurists.  This  mode  of  perpetrating  murder  has  been  brought 
to  light  by  the  evidence  given  on  several  criminal  trials,  which  have 
taken  place  of  late  years  in  England  and  on  the  continent.  In  cases 
of  this  kind,  death  is  commonly  to  be  referred  to  inflammation :  and 
a  practitioner  can  have  no  hesitation  in  designating  these  bodies,  when 
exhibited  to  young  children,  as  “  destructive  things  they  are  at  all 
times  likely  to  lead  to  serious  injury,  if  not  to  death  :  nor  is  it  any 
answer  to  this  view  to  assert,  that  they  have  been  often  swallowed 
with  impunity.  We  know  that  active  poisons  are  sometimes  taken 
without  causing  death  ;  but  this  does  not  alter  our  opinion,  that  they 
are  substances  destructive  to  life,  and  likely  to  give  rise  to  the 
most  serious  consequences.  A  case  is  reported  in  the  Medical  Gazette 
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(vol.  xxvi.  p.  582)  which  will  show  how  far  the  powers  of  nature  are 
sometimes  capable  of  resisting  the  effects  of  these  mechanical  irritants. 
Here  it  appears  that  two  hundred  and  fifty-four  pins  and  needles  were 
removed  from  a  female  aged  23,  in  whose  body  the  greater  number 
had  remained  for  a  period  of  thirteen  years.  An  interesting  case  is 
reported  by  Dr.  Neumann,  in  which  a  pin  accidentally  swallowed  re¬ 
mained  in  the  body  of  a  young  woman  for  a  year,  and  was  finally 
discharged  through  the  skin  without  injurious  consequences.  (Casper’s 
Wochenschrift,  1846,  180.)  That  death  may  ensue  from  this  cause, 
is  an  undoubted  fact.  In  the  Registrar’s  report  for  1838-9,  one  child 
is  stated  to  have  died  from  the  effects  produced  by  swallowing  a  pin. 
In  August  1841,  a  hoy  aged  eleven  years  was  committed  to  Newgate 
on  a  charge  of  theft.  Shortly  after  his  imprisonment,  he  swallowed 
a  quantity  of  pins  for  a  trifling  wager.  He  soon  afterwards  became 
extremely  ill,  and  died  in  the  course  of  a  few  weeks,  evidently  from 
the  effects  of  the  mechanical  irritant  which  he  had  swallowed.  A  girl 
was  tried  in  France,  in  1838,  upon  a  charge  of  having  endangered  the 
life  of  an  infant  aged  five  weeks,  by  administering  to  it  pins.  The 
medico-legal  investigation  of  this  case  was  entrusted  to  M.  Ollivier. 
From  the  evidence  given  on  that  occasion,  it  appears  that  in  the 
opinion  of  M.  Ollivier,  these  mechanical  irritants  are  likely  to  produce 
more  serious  effects  in  an  adult  than  in  an  infant ;  but  this  view  is  not 
based  upon  any  particular  facts.  He  also  asserted  that  pins  and  needles, 
when  swallowed,  were  comparatively  harmless,  and  that  a  fatal  termi¬ 
nation  was  the  exception  to  the  rule.  (Annales  d’Hygiene,  t.  xxi.  178.) 

In  regard  to  the  opinion  expressed  by  M.  Ollivier  of  the  non-pro¬ 
duction  of  serious  consequences  by  these  mechanical  irritants,  it  may 
be  observed  that  there  is  a  sufficient  number  of  fatal  cases  on  record 
to  justify  us  in  asserting  that  they  are  destructive  things,  and  may 
endanger  life.  The  following  is,  in  this  respect,  a  case  of  some  interest, 
since,  on  a  post-mortem  examination,  death  was  clearly  referrible  to 
the  mechanical  irritant.  A  female  was  charged  with  having  caused  the 
death  of  her  child  by  administering  to  it  pins.  Nine  days  after  its 
birth,  a  pin  was  found  in  its  mouth ;  and  in  about  six  days  afterwards 
the  child  died.  The  mother  confessed  that  she  had  caused  it  to  swallow 
pins  for  the  purpose  of  destroying  it.  The  child  had  been  born  pre¬ 
maturely,  and  was  of  weakly  habit.  The  abdomen  was  carefully 
examined,  and  the  transverse  arch  of  the  colon,  with  the  small  intes¬ 
tines  near  it,  was  in  a  state  of  inflammation.  On  turning  over  the 
liver,  it  was  found  to  be  penetrated  on  its  under  surface  near  the  gall¬ 
bladder  by  a  pin,  the  head  of  which  could  be  felt  within  the  duodenum. 
The  liver,  pancreas,  and  intestines  were  glued  together  by  bands  of 
adhesive  matter.  On  laying  open  the  cavities  of  the  viscera,  the  head 
of  the  pin  was  found  to  be  near  the  pylorus.  The  pin  was  of  a  large 
or  coarse  kind,  about  an  inch  and  a  half  in  length ;  and  after  traversing 
the  parietes  of  the  duodenum,  it  had  penetrated  into  the  liver  for  about 
an  inch  from  before  backwards.  There  were  marks  of  inflammation 
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in  the  liver,  but  the  other  viscera  were  healthy.  Death  was  un¬ 
doubtedly  due  to  the  inflammation  produced  by  this  mechanical  irri¬ 
tant.  (Henke,  Zeitschrift  der  S.  A.  1838.) 

It  is  obvious  that  the  fatal  effects  thus  produced  by  pins  or  needles 
must  be  in  a  great  measure  accidental.  It  is  not  from  the  number  of 
these  articles  swallowed,  nor  from  the  age  of  the  subject,  that  any 
just  inference  can  be  drawn  as  to  the  probability  of  their  proving  fatal 
to  life.  If  it  be  true,  as  M.  Ollivier  has  asserted,  that  death  is  the  ex¬ 
ception  to  the  rule,  it  is  not  the  less  true,  that  the  life  of  any  indivi¬ 
dual  who  has  swallowed  pins  or  needles,  is  always  in  danger  until  they 
are  discharged.  Sometimes,  in  these  cases,  life  may  be  suddenly 
destroyed  by  hsemorrhage.  Mr.  Bell  has  published  a  case  in  which  a 
young  man  aged  18  accidentally  swallowed  a  needle  in  soup.  In  the 
course  of  ten  days,  he  had  several  attacks  of  spitting  of  blood,  and  in 
one  of  these  fits  he  vomited  a  large  quantity,  and  expired  in  a  few 
minutes.  On  examination,  a  fine  sewing  needle  was  found  lying 
across  the  oesophagus,  the  point  of  which  had  penetrated  the  right 
common  carotid  artery,  and  had  led  to  the  fatal  hsemorrhage.  (Med. 
Gaz.  xxxi.  694.)  Bor  a  very  ingenious  method  of  detecting  needles 
in  the  body  when  buried  beneath  the  skin,  I  must  refer  to  a  pamphlet 
by  Mr.  A.  Smee,  London,  1845.  That  a  medical  jurist  must  be  pre¬ 
pared  for  giving  evidence  on  the  effects  of  mechanical  irritants  will 
be  proved  by  the  following  case,  which  came  to  a  trial  on  a  charge  of 
murder  at  the  Chelmsford  Assizes  in  1835.  The  prisoner,  an  old 
woman,  was  indicted  for  the  murder  of  her  grand-daughter,  by  causing 
her  to  swallow  some  sponge  and  a  piece  of  wood.  It  was  also  sus¬ 
pected  that  she  had  administered  pins  to  the  child.  The  deceased 
was  eleven  weeks  old ;  and  until  within  a  very  short  period  of  its 
death,  it  had  appeared  to  enjoy  very  good  health.  The  evidence  of 
the  only  medical  witness  examined,  was  to  the  following  effect.  He 
stated,  that  on  a  post-mortem  examination  of  the  body  of  the  child,  he 
had  found  the  mucous  membrane  of  the  stomach,  as  well  as  the  liver, 
inflamed,  and  there  were  adhesions  of  the  peritoneum.  The  stomach 
contained  a  piece  of  wood,  and  there  were  several  pieces  of  sponge  in 
the  large  intestines.  On  inspecting  the  viscera  more  closely,  he  dis¬ 
covered  a  pin  in  the  substance  of  the  liver,  on  its  convex  surface  next 
the  stomach.  The  pin  was  discoloured  by  the  fluids  of  the  body. 
The  substances  which  he  found  in  the  body  were  sufficient  to  produce 
inflammation  ;  and  it  was,  in  his  judgment,  this  inflammation  that 
had  caused  the  death  of  the  child.  The  witness  could  give  no  opinion 
as  to  how  the  pin  had  penetrated  into  the  liver.  On  cross-examination, 
he  admitted  that  the  pin  might  have  found  its  way  into  the  cavity  of 
the  abdomen  by  accident.  The  wood  and  sponge  might  also  have  been 
accidentally  introduced  during  the  dressing  and  feeding  of  the  child. 
It  was  left  to  the  jury  to  say,  whether  the  substances  found  in  the 
viscera,  and  which,  by  mechanical  irritation,  had  led  to  inflammation 
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and  death,  had  been  introduced  wilfully  or  accidentally,  and  as  there 
was  no  direct  evidence  on  this  point,  they  acquitted  the  prisoner. 

In  this  case,  the  mechanical  irritation  was  probably  as  much  due  to 
the  sponge  as  to  the  pin.  The  quantity  of  sponge  found  within  the 
intestines  was  small.  It  is  difficult  to  conceive  how  these  different 
substances  could  have  been  accidentally  swallowed  by  an  infant. 

Sponge  may  be  regarded  as  a  mechanical  irritant ;  but  little  is 
known  concerning  its  action  on  the  human  body.  In  the  Medical 
Gazette  (vol.  xxxi.  p.  124),  two  cases  are  related  in  which  this  sub¬ 
stance  was  swallowed  by  a  horse.  In  one  case,  it  did  not  appear  that 
the  animal  suffered  any  inconvenience  ;  but  in  the  other  case,  it  be¬ 
came  alarmingly  ill.  There  can  be  but  little  doubt,  that  where  sponge 
in  large  quantity  remains  lodged  in  the  viscera,  it  is  capable  of  pro¬ 
ducing  inflammation  and  death.  Dr.  Chowne  has,  however,  lately  re¬ 
ported  a  case  in  which  a  small  piece  of  sponge  accidentally  swallowed 
by  an  infant,  produced  no  injurious  effect. 

Certain  articles  of  food  may  even  act  mechanically  and  destroy  life, 
by  simple  over- distension  of  the  organ.  A  singular  instance  of  this 
kind,  in  which  a  quantity  of  raw  rice  was  the  immediate  cause  of 
death,  occurred  in  December  1846.  A  young  woman,  set.  22,  ate  a 
tumblerful  of  raw  rice  mixed  with  milk,  just  before  taking  her  tea. 
In  a  few  hours  she  became  suddenly  ill  with  severe  pain  in  the 
region  of  the  stomach  and  great  restlessness,  evidently  due  to  the 
distension  of  the  organ  from  the  swelling  of  the  rice  by  the  imbibition 
of  the  fluid.  Emetics  were  given  with  great  relief,  a  large  quantity 
of  rice  being  expelled  from  the  stomach.  The  next  morning  the  pain 
increased  suddenly  and  violently,  with  cold  extremities,  small  feeble 
pulse,  and  great  abdominal  tenderness.  She  died  about  twenty-four 
hours  after  taking  the  rice.  On  examination  the  peritoneum  was 
found  extensively  inflamed  ;  there  was  a  deposition  of  lymph,  with  a 
copious  effusion  of  turbid  serum.  The  stomach  and  duodenum  were 
empty,  and  free  from  inflammation.  (Case  reported  by  Mr.  Howell, 
Lancet,  April  10,  1847.) 

A  singular  case  was  referred  to  me  in  April  1847,  in  which  there 
was  great  reason  to  believe  that  a  child,  aged  seven  years,  had  died 
from  the  effects  of  a  quantity  of  orange  peel  with  which  it  had  gorged 
its  stomach.  It  complained  of  severe  pain  in  the  stomach,  vomited 
repeatedly  a  yellowish  coloured  matter,  became  convulsed,  and  died  in 
twenty-four  hours.  A  quantity  of  yellow  fluid  with  orange  pips  and 
orange  peel  was  found  in  the  stomach.  The  mucous  membrane  was 
generally  reddened,  and  in  several  places  there  was  well  marked  in¬ 
jection.  No  poison  was  found,  nor  was  there  reason  to  suspect,  except 
from  sudden  death,  that  any  had  been  administered.  There  was  no 
other  cause  for  death  but  the  irritant  effects  of  the  large  quantify  of 
orange  peel  eaten  by  the  child. 

Among  mechanical  irritants,  there  yet  remains  to  be  mentioned 
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one,  which  was  formerly  regarded  as  an  active  poison,  namely,  pounded 
glass.  Recent  observations  have  satisfactorily  shown,  that  this  sub¬ 
stance  is  not  a  poison.  It  is  liable  to  inflict  injury  upon  the  alimen¬ 
tary  canal,  just  in  proportion  to  the  size  and  sharpness  of  the  frag¬ 
ments  ;  and  whenever  it  is  swallowed  in  a  state  of  coarse  powder,  it 
may  irritate  and  excite  inflammation  of  the  stomach  and  bowels. 
Glass,  in  very  fine  powder,  is  decidedly  alkaline ;  but  it  does  not  possess 
any  of  the  properties  of  an  alkaline  poison : — on  the  contrary,  in  that 
condition  in  which  its  alkalinity  is  most  manifested,  it  appears  to  be 
inert.  It  is  said,  that  six  or  seven  ounces  of  this  substance  have  been 
given  to  a  dog  without  producing  any  inconvenience  to  the  animal. 
A  trial  for  murder  occurred  in  Paris  in  1808,  in  which  the  accused 
was  charged  with  having  poisoned  his  wife  by  administering  to  her 
pounded  glass.  This  substance  was  found  in  the  stomach,  and  both 
this  organ  and  the  intestines  exhibited  marks  of  great  irritation. 
Baudelocque  and  Chaussier  gave  their  opinion  that  the  glass  was  not 
the  cause  of  death.  Portal  relates  an  instance  of  a  young  man  who 
during  a  debauch  broke  a  glass  between  his  teeth,  and  then  swallowed 
some  of  the  fragments.  These  were  afterwards  expelled  by  active 
vomiting,  and  he  recovered.  In  an  attempt  made  by  an  ignorant 
person  some  years  since  to  poison  a  whole  family  with  coarsely  pow¬ 
dered  bottle-glass  mixed  with  food, — no  inconvenience  resulted  to 
those  who  had  swallowed  a  portion  of  the  glass.  A  case  is,  howrever, 
reported,  in  which  it  appears  highly  probable  that  a  child  aged  eleven 
months  was  killed  by  the  administration  of  this  substance.  Powdered 
glass  was  found  in  the  mucus  of  the  stomach,  and  the  lining  mem¬ 
brane  itself  was  very  vascular.  (Christison,  654.)  It  is  obvious  that 
a  substance  of  this  description  cannot  be  easily  swallowed  by  an  adult, 
without  his  being  perfectly  aware  of  it ;  and  the  instances  in  which  it 
has  been  administered  to  infants  are  very  few  in  number.  Although 
I  believe  the  only  instance  reported  of  its  having  acted  fatally  is  in 
the  case  of  the  infant  just  described,  yet  a  medical  jurist  cannot  hesi¬ 
tate  to  say  that  pounded  glass  is  a  mechanical  irritant ;  and  that  the 
irritation  caused  by  the  presence  of  a  large  quantity  of  this  substance 
in  the  stomach  or  bowels,  might  lead  to  fatal  gastritis  or  enteritis. 
Por  a  highly  interesting  case,  in  which  a  medico-legal  question  was 
raised  on  the  effects  of  pounded  glass  and  mechanical  irritants  gene¬ 
rally,  see  Annaies  d’Hyg.,  1830,  i.  364.  Experiments  on  this  subject 
have  been  recently  performed  by  Dr.  Rufz.  (Annales  d’Hyg.,  1844, 
ii.  195.) 

Boiling  Liquids. — Some  toxicologists  have  placed  hot  liquids,  such  as 
boiling  water  or  oil ,  in  the  class  of  mechanical  irritants ;  but  the  effects 
produced  by  such  liquids  cannot  with  propriety  be  said  to  be  mechanical. 
They  do  not  act  like  poisons,  although  they  leave  in  the  body  changes 
similar  to  those  produced  by  corrosive  poisons.  Death  from  the  acci¬ 
dental  swallowing  of  boiling  water  is  by  no  means  uncommon  among 
young  children.  According  to  the  observations  of  Dr.  Hall  and  Mr. 
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Hyland,  the  fatal  result  is  most  commonly  to  be  ascribed  to  inflammation 
of  the  fauces  and  larynx,  produced  by  the  contact  of  the  boiling  liquid. 
This  inevitably  leads  to  suffocation,  unless  assistance  be  at  hand.  In 
a  case  of  recent  occurrence,  a  child  was  actually  asphyxiated  from  this 
cause,  when  my  friend,  Mr.  E.  Cock,  by  the  timely  performance  of 
tracheotomy  and  inflation  of  the  lungs,  succeeded  in  restoring  it.  Some¬ 
times,  however,  inflammation  of  the  stomach  is  a  consequence.  A  case 
of  this  kind  occurred  a  few  years  since  at  Guy’s  Hospital,  and  on  a 
post-mortem  examination,  the  mucous  membrane  at  the  larger  end  of 
the  stomach  was  found  to  he  much  inflamed.  The  appearance  was 
very  like  that  produced  by  the  common  mineral  irritants,  although  it 
was  more  confined  to  one  part  of  the  mucous  membrane.  In  the 
Registrar’s  report  for  1838-9,  twenty-four  deaths  are  stated  to  have 
occurred  among  young  children  from  this  cause  alone  ! 


CHAPTER  II. 

MODE  IN  WHICH  POISONS  OPERATE  —  LOCAL  ACTION  —  REMOTE 
ACTION — PERIOD  REQUIRED  POR  THE  ABSORPTION  AND  ELIMINA¬ 
TION  OF  POISONS — VISCERA  IN  WHICH  POISONS  ARE  FOUND — 
ELIMINATION  OF  ARSENIC — DETECTED  IN  THE  FCETUS  IN  UTERO — 
RAPID  ABSORPTION — ACTION  BY  SYMPATHY — CAUSE  OF  DEATH — 
HABIT — IDIOSYNCRASY. 

In  investigating  the  phenomena  which  attend  the  operation  of 
poisons,  we  are  led  to  inquire  into  the  mode  in  which  they  affect  the 
body  and  cause  death.  This  inquiry  is  highly  interesting  in  a  physio¬ 
logical  and  pathological  view ;  hut  it  is  not  of  much  importance  to  a 
medical  jurist.  In  the  generality  of  cases,  all  that  the  law  requires 
to  be  established  by  medical  evidence,  is  that  the  substance  taken  was 
adequate  to  cause  death.  Nevertheless,  in  a  recent  case  of  poisoning 
by  opium,  a  medical  witness  was  specially  examined  by  the  Court  as 
to  the  mode  in  which  the  drug  was  supposed  to  cause  death ;  and  in 
other  instances,  questions  of  a  similar  import  have  been  put  with 
respect  to  other  poisons.  This  is  sufficient  to  justify  the  introduction 
of  a  few  remarks  on  the  subject  in  this  place. 

Poisons  have  either  a  local  or  remote  action  upon  the  system ;  and, 
in  the  greater  number  of  cases,  both  of  these  actions  are  manifested  by 
the  same  substance. 

Local  action. — The  local  action  of  poisons  is  most  strikingly  seen 
in  those  substances  which  are  of  a  corrosive  nature,  such  as  the  mineral 
acids  and  alkalies.  A  chemical  change  is  induced  by  these  agents  in 
the  structure  of  the  part  with  which  they  come  in  contact,  whether  it 
be  on  the  outside  or  inside  of  the  body :  and  should  the  disorganiza- 
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tion  produced  be  veiy  extensive,  death  will  take  place,  as  in  any  other 
case  of  mechanical  lesion  to  a  vital  organ.  If  the  individual  survive 
the  first  effects,  and  the  poison  be  not  neutralized  or  removed  from  the 
stomach,  the  local  irritation  produced  may  give  rise  to  inflammation, 
with  ulceration,  gangrene,  and  their  consequences.  But  the  local  action 
of  a  poison  is  not  always  indicated  by  physical  changes  in  a  part. 
The  effect  may  be  confined  to  the  sentient  extremities  of  the  nerves 
only,  manifested  by  the  occurrence  of  paralysis.  It  is  well  known 
that  aconite,  morphia,  and  prussic  acid  are  capable  of  affecting  the 
nerves,  if  they  remain  sufficiently  long  in  contact  with  a  part :  and 
many  experiments  have  proved,  that  the  nerves  supplying  the  hollow 
viscera,  through  which  sensation  is  not  manifested,  are  equally 
susceptible  of  this  local  action.  Opium  applied  directly  to  the  intes¬ 
tines  has  been  known  to  put  an  end  to  their  peristaltic  motion ;  and 
the  same  phenomenon  was  accidentally  observed  by  Addison  and 
Morgan  in  their  experiments  with  the  ticunas  poison.  From  these 
facts  it  has  been  inferred,  that  certain  poisons  may  act  in  a  similar 
way  upon  the  stomach,  or  upon  the  nervous  fibres  of  the  part  to  which 
they  are  applied,  and  a  fatal  impression  be  transmitted  to  the  brain  or 
spinal  marrow.  It  must  be  admitted,  however,  that  there  are  no 
conclusive  experiments  to  show  that  the  impression  indicated  by 
paralysis  of  motion  or  sensation,  is  actually  conveyed  through  the 
nerves.  On  the  contrary,  some  experiments  lead  to  the  inference, 
that  the  impression  is  essentially  local,  or  restricted  to  the  part 
touched  by  the  poison.  The  numbness  produced  by  prussic  acid  on 
the  skin  is  confined  to  that  part  only  to  which  the  acid  is  directly 
applied :  it  does  not  appear  to  extend  in  any  perceptible  degree  beyond 
this  part.  The  experiments  lately  performed  by  M.  Serres  with  liquid 
ether  have  furnished  similar  results.  Having  laid  bar e  the  nerves  of 
the  thighs  of  several  rabbits,  and  placed  them  in  contact  writh  a  sponge 
dipped  in  ether,  it  was  observed  that  the  sensibility  of  the  nerve 
was  destroyed  at  the  points  immediately  in  contact  with  the  ether, 
but  the  entire  sense  of  feeling  remained  in  the  portion  of  nerve  above 
the  point  immersed  in  ether.  In  order  to  determine  how  far  exposure 
to  air  affected  the  results,  two  nerves  were  laid  bare;  one  was 
immersed  in  ether,  and  the  other  simply  exposed  to  the  air :  in  five 
minutes  the  nerve  in  ether  was  dead  to  all  sensation,  even  on  the 
application  of  pincers,  while  the  nerve  exposed  to  air  retained  all  its 
sensibility  and  power  of  exciting  contraction.  The  application  of 
tincture  of  nux  vomica,  strychnia,  or  its  salts,  did  not  produce  the  least 
sign  of  sensibility  or  power  of  contraction  (Academy  of  Sciences, 
February  8,  1847). 

The  difference  between  the  local  action  indicated  by  physical  change, 
and  that  which  is  unaccompanied  by  any  such  change,  is  this : — that 
in  general  the  former,  being  chemical,  takes  place  equally  in  the  dead 
and  the  living — the  latter,  of  course,  in  the  living  subject  only. 

There  are  certain  poisons,  concerning  the  local  action  of  which 
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some  doubt  exists  among  toxicologists.  Thus  arsenic  possesses  no  cor¬ 
rosive  action ;  it  does  not  chemically  destroy  a  part ;  and,  although  we 
might  infer  from  the  extensive  morbid  changes  which  are  observed  in 
the  stomach  in  cases  of  arsenical  poisoning,  that  it  must  have  a  power¬ 
fully  local  chemical  action,  yet  there  are  many  facts  which  are  strongly 
opposed  to  the  admission  of  this  view.  Thus,  inflammation  of  the 
stomach  has  been  found  in  cases  where  the  arsenic  was  applied  exter¬ 
nally  to  a  wound  or  an  ulcer.  Again,  we  do  not  find  that  the  degree 
of  inflammation  is  in  proportion  to  the  quantity  of  the  poison  taken ; 
sometimes  it  is  extensive  under  a  small  dose,  and  at  others  scarcely 
apparent  under  a  large  dose.  When  arsenic,  in  powder  or  solution,  is 
placed  on  dead  mucous  membrane,  no  chemical  change  whatever  takes 
place ;  and  an  examination  of  the  mucous  membrane '  of  the  stomach 
of  a  person  poisoned  by  it,  is  commonly  sufficient  to  show  that  it  has 
no  local  action  like  the  corrosive  poisons.  Yet  it  cannot  be  denied, 
that  it  most  strongly  irritates,  although  it  does  not  chemically  destroy 
the  delicate  lining  membrane  of  the  viscera. 

In  cantharides,  we  have  a  substance  which  acts  locally  by  irritating 
and  inflaming  the  part  to  which  At  is  applied,  whether  this  be  the 
stomach  or  the  skin.  It  neither  chemically  corrodes  the  animal  sub¬ 
stance,  nor  does  it  appear  to  have  any  paralyzing  action  on  the  nerves. 
The  local  action  of  a  corrosive  poison  is  often  changed  by  combination. 
Thus,  pure  barytes,  from  its  causticity,  exerts  a  chemical  action  on  the 
stomach  and  acts  as  a  corrosive ;  but  when  combined  with  carbonic  acid, 
under  the  form  of  carbonate  of  barytes,  it  acts  simply  as  an.  irritant. 
Hence  it  would  appear  that  poisons  may  operate  locally  in  three  ways : — 

1.  By  chemically  destroying  the  part  with  which  they  come  in  contact. 

2.  By  paralyzing  the  sentient  extremities  of  the  nerves.  3.  By 
simply  irritating  the  part,  and  giving  rise  to  inflammation  and  its 
consequences. 

Remote  action. — By  this  we  are  to  understand  that  power  which 
most  poisons  possess  of  affecting  an  organ  remote  from  the  part  to 
which  they  are  applied.  The  same  substance  often  possesses  both  a 
local  and  remote  action :  but  some  poisons  affect  one  organ  remotely,  i 
and  others,  another.  Cantharides,  a  poison  which  has  a  violent  local  i 
action  as  an  irritant,  to  whatever  part  of  the  body  it  may  be  applied,  , 
affects  remotely  the  urinary  and  generative  organs.  Mercury  affects  the  ) 
salivary  glands.  Morphia,  whether  applied  to  a  wound  or  to  the  ) 
mucous  membrane  of  the  stomach,  affects  the  brain.  Digitalis  taken  j 
internally  affects  the  heart ;  strychnia,  the  spinal  marrow.  In  some  » 
cases,  this  kind  of  action  is  more  obscure  ;  and  the  same  poisons  will  J 
affect  remote  organs  differently,  according  to  the  form  and  quantity  in  f 
which  they  may  have  been  taken ;  and,  perhaps,  according  to  pecu-  j 
liarity  of  constitution  in  the  poisoned  subject.  The  mineral  acids  1 
rarely  affect  the  brain  remotely :  the  mental  faculties,  in  cases  of  ( 
poisoning  by  them,  commonly  continue  clear  until  the  last  moment  of  i 
life.  Arsenic  sometimes  affects  the  heart,  which  is  indicated  by  ; 
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syncope; — at  other  times  the  brain  and  nervous  system,  which  is 
known  by  the  coma,  stupor,  and  paralysis  that  occasionally  supervene 
in  poisoning  by  this  substance.  Oxalic  acid  has  been  found  by 
'Christison  and  Coindet  to  affect  remotely  either  the  heart,  the  spinal 
marrow,  or  the  brain,  according  to  the  strength  of  the  solution  in 
which  it  was  administered  to  animals. 

In  all  cases  of  acute  poisoning,  whether  the  substance  have  a  local 
action  or  not,  death  must  commonly  he  ascribed  to  the  influence 
exerted  on  a  remote  organ  important  to  life.  Most  poisons  destroy 
life  by  affecting  the  heart,  brain,  or  spinal  marrow.  The  impression  pro¬ 
duced  on  either  of  these  important  organs  is  not  always  so  intense  as  to 
kill ;  for  individuals  have  been  known  to  recover  even  when  alarming 
symptoms  from  this  remote  influence  had  manifested  themselves.  In 
some  instances,  however,  the  impression  produced  is  such  as  to  annihi¬ 
late,  speedily,  the  vital  functions.  Thus  large  doses  of  hydrocyanic 
acid  or  strychnia  kill  with  great  rapidity,  without  producing  any  per¬ 
ceptible  local  changes.  Of  late  years  it  has  been  stated,  that  hydro¬ 
cyanic  acid  possesses  an  irritant  action ;  hut  this  is  by  no  means  a 
condition  necessary  to  its  fatal  operation  as  a  poison.  Even  when  local 
changes  of  any  extent  are  met  with,  as  in  acute  poisoning  by  the 
mineral  acids,  death  is  still  to  he  ascribed  to  a  fatal  impression  pro¬ 
duced  on  a  remote  organ, — commonly  the  heart.  Whatever  gives  rise 
to  similar  lesions  in  the  stomach,  whether  the  cause  he  chemical  or 
mechanical,  e.  g.  boiling  water,  will  operate  in  like  manner.  In  the 
action  of  the  mineral  acids,  the  fatal  effect  is  not  commonly  so  rapid, 
as  where  there  has  been  a  destruction  of  the  organ  from  causes  of  a 
mechanical  nature.  A  person  has  been  known  to  fall  dead  in  a  few 
seconds  from  a  lacerated  wound  of  the  stomach  produced  by  a  pistol 
bullet,  and  there  has  been  no  haemorrhage  to  account  for  this  rapid 
death ;  while  in  poisoning  by  sulphuric  acid,  when  the  coats  of  the 
viscus  have  been  extensively  perforated,  and  the  acid  has  escaped  into 
the  abdomen,  some  hours  have  elapsed  before  the  individual  has  died. 
Thus,  then,  poisons  which  have  the  most  extensive  local  action,  kill  by 
affecting  remote  organs  important  to  life,  just  like  mechanical  injuries 
of  similar  extent.  There  may  be  a  difference  in  the  time  at  which 
death  takes  place;  but  the  cause  of  death  is  the  same,  namely — a 
remote  operation  by  sympathy,  otherwise  called  shock. 

Nothing  is  more  common  than  to  hear  it  said  in  cases  of  arsenical 
poisoning,  that  the  local  changes  are  sufficient  to  account  for  death. 
These  changes,  which  are  due  to  the  irritant  properties  of  the  poison, 
should,  however,  be  regarded  rather  as  accompaniments  of  its  action, 
than  as  absolutely  necessary  to  explain  its  fatal  effects ;  although  it 
cannot  be  denied,  that  violent  inflammation,  attended  by  ulceration  or 
gangrene,  may  suffice  to  account  for  death,  as  in  cases  of  severe  gastritis 
produced  by  any  cause  whatever.  In  this  and  in  most  other  instances, 
when  the  substance  is  simply  irritant,  death  is  commonly  due  to  the 
remote  influence  of  the  poison.  This  view  appears  probable  from  the 
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fact,  that  if  arsenic  be  removed  from  the  stomach  before  it  has  had 
time  to  produce  any  well-marked  local  changes,  the  case  may  never¬ 
theless  prove  fatal  by  the  effect  of  that  portion  which  has  been 
absorbed  and  carried  into  the  circulation.  Again,  it  is  well  known, 
that  three  or  four  grains  of  arsenic,  a  quantity  insufficient  to  produce 
any  striking  local  changes,  will  destroy  a  person  under  all  the  usual 
symptoms  of  poisoning  by  this  substance.  The  same  may  he  said  of 
corrosive  sublimate : — three  or  four  grains  of  this  poison  would  suffice 
to  kill  an  adult ;  and  yet  from  this  small  quantity,  the  local  changes 
would  be  barely  perceptible. 

Thus,  then,  with  regard  to  poisons  generally,  it  is  established  that 
whether  they  chemically  corrode,  irritate,  or  produce  no  apparent 
alteration  in  the  part  to  which  they  are  applied,  they  destroy  life  by 
producing  a  fatal  impression  upon  a  remote  vital  organ.  That  death 
should  ever  take  place  in  poisoning  without  any  physical  changes  being 
produced  on  the  body,  is  not  more  wonderful  than  that  it  should 
occur  under  attacks  of  tetanus  or  hydrophobia,  in  which  diseases,  as  it 
is  well  known,  no  post-mortem  appearances  are  met  with  sufficient 
to  account  for  their  rapidly  fatal  course. 

Two  questions  here  present  themselves  for  our  consideration :  1.  In 
what  way  is  this  remote  influence  of  poisons  conveyed  to  the  vital 
organs  P  and  2.  How  does  it  act  on  the  vital  organs  to  destroy  life  ? 

With  regard  to  the  solution  of  the  first  question,  there  is  still  great 
difference  of  opinion  among  toxicologists.  It  may  be  sufficient  to  say, 
that  all  are  agreed  that  the  influence  must  be  conveyed  either  by  the 
blood-vessels  or  by  the  nerves.  According  to  the  first  view,  absorption 
is  necessary  to  the  action  of  a  poison ;  and  according  to  the  second, 
all  that  is  requisite  is,  that  the  poison  should  come  in  contact  with  the 
nervous  filaments  of  any  part  of  the  body.  In  the  last  case,  some 
have  considered  that  the  influence  is  conveyed  by  the  cerebro- spinal, 
and  others  by  the  ganglionic,  system  of  nerves.  It  would  be  out  of 
place  to  enter  into  the  respective  merits  of  these  theories  ;  it  will  be 
merely  necessary  to  state  a  few  of  the  facts  which  have  been  derived 
from  experiments  on  the  subject. 

Absorption. — We  will  first  inquire  whether  poisons  enter  into  the 
blood  :  and  if  so,  whether  the  entrance  into  that  fluid  is  absolutely  ne¬ 
cessary  to  the  production  of  their  fatal  effects.  It  has  been  long 
known  that  certain  mineral  substances,  when  taken  internally  or  ap¬ 
plied  externally  to  a  wound,  can  be  detected  in  the  blood,  and  most  of 
the  secretions  of  the  body.  Among  these  the  acetate  of  lead,  sulphate  I 
of  iron,  and  chloride  of  barium,  have  been  found  in  the  blood ;  and  it 
is  well  known  that  the  iodide  of  potassium  can  be  readily  detected  in  c 
the  urine  of  persons  who  are  taking  it  medicinally.  The  following  ;  | 
experiment  was  performed  many  years  since  by  Mr.  Key  : — a  quantity  jt 
of  ferrocyanide  of  potassium  in  powder  was  rubbed  into  a  wound  on  Jj 
the  inside  of  the  leg  of  a  donkey  ;  and  about  six  hours  afterwards  the  j 
animal  was  killed.  Mr.  Key  forwarded  to  me  for  analysis  one  portion  i; 
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of  blood  taken  from  the  femoral  vein,  another  portion  from  the  me¬ 
senteric  veins,  and  lastly  the  contents  of  the  thoracic  duct.  The 
ferrocyanide  was  readily  detected  in  the  three  specimens,  being  most 
abundant  in  the  blood  of  the  femoral  vein,  and  least  abundant  in  the 
contents  of  the  thoracic  duct.  From  experiments  similar  to  this,  it 
has  been  inferred  that  most  poisons  enter  into  the  circulation. 

But  an  inference  of  this  kind  does  not  rest  upon  bare  analogy. 
Within  the  last  few  years  arsenic  has  been  detected  in  the  blood  of 
persons  poisoned  by  arsenious  acid,  both  during  life  and  after  death. 
It  mattered  not  from  what  part  of  the  body  the  blood  was  taken, 
arsenic  was  equally  discovered ;  so  that  from  these  and  other  experi¬ 
ments,  it  would  appear  that  the  living  or  dead  body  in  a  case  of 
arsenical  poisoning,  is  for  a  time  penetrated  throughout  by  the  poison, 
and  during  life  it  appears  to  be  constantly  eliminated  in  the  urine 
and  other  secretions.  The  fact  that  arsenic  may  be  detected  in 
the  blood  and  urine  of  a  person  who  survives  its  effects,  is  a  point 
of  considerable  importance  in  a  medico-legal  view.  Thus  an  ana¬ 
lysis  of  either  of  these  fluids  may  furnish  evidence  otherwise  only 
satisfactorily  obtained  by  a  post-mortem  examination  of  the  body ;  and 
cases  of  the  criminal  administration  of  arsenic  to  the  living,  which 
have  hitherto  escaped  the  hands  of  justice,  owing  to  the  want  of 
chemical  proof,  may  become  as  clearly  established  to  the  satisfaction  of 
a  j  ury,  as  if  the  poison  had  operated  fatally  and  had  been  found  after 
death  in  the  stomach.  Arsenic  has  been  repeatedly  discovered  by 
toxicologists  in  the  viscera  of  those  who  have  been  poisoned  by  it, 
even  after  the  bodies  have  been  interred  for  many  years.  Anti¬ 
mony  has  been  detected  by  Orfila  in  the  urine  of  persons  to  whom 
tartar  emetic  was  administered,  and  also  in  the  substance  of  the  viscera 
of  animals  killed  by  it.  It  was  not  discovered  by  him  either  in  the 
blood  or  any  of  the  liquids  of  the  body  except  the  urine.  Copper  was 
found  by  Orfila  in  the  substance  of  the  viscera  of  animals  to  which  the 
poisonous  salts  of  this  metal  were  given,  but  not  in  the  blood  or  secre¬ 
tions.  Tiedemann  and  Gmelin  discovered  verdigris  in  the  venous 
blood  of  horses  poisoned  by  it ;  and  the  same  chemists  detected  acetate 
of  lead  under  similar  circumstances.  In  an  accident  which  occurred 
to  a  cow,  where  the  animal  swallowed  a  quantity  of  carbonate  of  lead 
mixed  for  paint,  I  detected  traces  of  lead  in  the  milk  drawn  some  hours 
after  the  poison  had  been  taken.  M.  de  Kramer,  of  Milan,  has  an¬ 
nounced  that  he  has  detected  nitrate  of  potash  in  the  blood,  urine,  and 
faeces  of  persons  to  whom  this  salt  was  exhibited, — the  iodide  of  po¬ 
tassium  in  the  blood,  chyle,  and  urine, — and  iodine  in  the  blood  of  a 
kid  which  had  been  made  to  respire  the  vapour  of  that  substance.  In 
1  other  experiments,  he  found  the  chloride  of  barium, — tartar  emetic, 
and  nitrate  of  silver  in  the  blood  and  faeces.  (Tor  the  details  see  Ann. 

Id’Hyg.  April  1843,  415.)  According  to  the  researches  of  Dr.  Percy, 
it  would  appear  that  alcohol  also  enters  into  the  blood,  and  is  conveyed 
to  the  brain,  in  which  organ,  as  well  as  in  the  liver,  he  succeeded  in 
f  I 
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detecting  it  by  the  common  process  of  distillation.  He  also  found  it 
in  the  blood,  bile,  and  urine.  Still  more  recently  M.  Lassaigne  has 
detected  ether  in  the  serum  of  venous  blood  of  animals  which  had 
respired  ether  vapour.  By  a  series  of  ingenious  experiments  on  the 
barometric  tension  of  the  vapour  of  the  scrum  before  and  after  the 
inhalation,  compared  with  the  barometric  tension  of  the  vapour  of  ether 
diluted  with  water  in  a  known  proportion,  he  estimated  that  the 
quantity  of  ether  dissolved  in  the  blood  was  equal  to  0'0008  of  its 
mass.  Its  effect  was  to  increase  the  proportion  of  serum  and  reduce 
that  of  the  coagulum  (Gaz.  Med.  18  Mars,  1847,  209).  It  is  more 
easy  to  determine  the  presence  than  the  proportion  of  these  substances 
absorbed  into  the  blood ;  but  we  shall  see  hereafter  that  the  quantity 
of  arsenic  and  some  other  poisons  may  be  in  certain  cases  approxi¬ 
mately  estimated.  Almost  all  those  poisons  which  are  susceptible  of 
detection  by  chemical  analysis,  have  been  found  by  various  toxicolo¬ 
gists,  in  the  blood,  the  secretions,  or  the  soft  organs  of  the  body  of 
animals  to  which  they  have  been  administered.  Cyanide  of  mercury 
and  chloride  of  barium  have  been  detected  in  the  blood  of  the  vena  portae 
and  of  the  splenic  vein  of  the  horse.  Wohler  found  in  the  urine  of 
dogs  and  horses  iodine,  sulphuret  of  potassium,  nitrate  of  potash,  sul- 
phocyanide  of  potassium,  the  salts  of  nickel,  the  oxalic,  tartaric,  citric, 
malic,  gallic,  succinic  and  benzoic  acids.  Orfila  has  detected  arsenious 
and  arsenic  acids — the  arsenites — the  soluble  arseniates,  tartarised 
antimony,  iodine,  potash,  barytes  and  its  salts,  the  mineral  acids,  sul¬ 
phuric,  nitric,  and  muriatic — ammonia,  muriate  of  ammonia,  and  the 
soluble  salts  of  copper,  lead,  mercury,  gold,  and  silver.  Whether  the 
poison  waS  introduced  into  the  stomach,  or  applied  externally,  he 
equally  detected  it  in  the  blood  (Toxicologie,  i.  8). 

Poisons  thus  absorbed  are  either  deposited  in  the  organs,  or  slowly 
eliminated  in  the  secretions  if  the  individual  should  survive  the  effects. 
These  agents  appear  to  fix:  themselves  more  in  certain  organs  and 
secretions  than  in  others.  Thus,  for  example,  in  cases  of  arsenical 
poisoning,  the  liver,  probably  from  its  containing  an  enormous  quantity 
of  blood,  and  from  its  proximity  to  the  stomach,  is  generally  more 
strongly  impregnated  with  arsenic  than  the  other  soft  organs.  The 
proportion  of  absorbed  arsenic  found  in  it  is,  according  to  M.  Plandin, 
nine-tenths  of  the  whole  quantity  carried  into  the  circidation.  When 
arsenic  is  not  found  in  the  contents  of  the  stomach,  and  death  has 
taken  place  within  the  usual  period,  it  may  commonly  be  detected  in 
the  liver.  In  one  case  of  arsenical  poisoning,  I  was  unable  to  procure 
any  trace  of  arsenic  from  four  ounces  of  blood ;  but  procured  abundant 
evidence  of  the  presence  of  the  poison  from  the  examination  of  the 
liver.  It  is  important,  therefore,  in  disinterring  a  dead  body  for 
examination,  to  remove  the  liver  as  well  as  the  stomach. 

Orfila  has  found  that  arsenic  most  readily  passes  off,  during  life,  by 
the  urine ;  while  MM.  Danger  and  Plandin  think  that  it  escapes  by 
the  liver,  and  pulmonary  and  cutaneous  exhalations  (Plandin,  i.  568). 
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They  have  ascertained  that  the  salts  of  copper  when  taken  as  poisons, 
are,  on  the  other  hand,  more  readily  detected  in  the  bronchial  se¬ 
cretion  than  in  the  urine  (Ann.  d’Hyg.  1843,  452).  The  heart 
and  kidneys  were  found  to  contain  no  copper  in  animals  poisoned  by 
this  metal. 

The  fact  that  poisons  are  continually  eliminated  in  the  secretions 
during  life,  is  of  considerable  importance  in  reference  to  a  chemical 
analysis,  for,  to  take  arsenic  as  an  example, — if  the  dose  has  been  small, 
and  the  person  has  survived  the  effects  for  a  certain  period,  it  is  not 
likely  that  the  poison  mil  be  detected  in  the  soft  organs  of  the  body. 
The  deceased  may  have  survived  long  enough  for  the  whole  of  the  poison 
to  be  expelled.  According  to  Briand,  after  ten,  twelve,  or  fifteen  days 
not  a  particle  of  arsenic  or  tartarized  antimony  mil  be  discovered  in 
the  bodies  of  animals  poisoned  by  either  of  these  substances  (Medecine 
Legale,  437,  Ed.  4, 1846) .  In  a  case  which  occurred  to  me  in  November 
1846,  the  individual  died  eight  days  after  a  very  small  dose  of  arsenic 
had  been  given  to  him.  His  body  had  been  buried  two  years.  It  was 
disinterred,  but  on  examining  most  carefully  the  liver,  stomach,  pan¬ 
creas,  spleen,  and  a  portion  of  the  small  intestines,  not  a  particle  of 
arsenic  could  be  detected.  The  dose  was  small,  he  had  survived  a  long 
time,  and  had  vomited  during  the  whole  period.  MM.  Hanger  and 
Plandin  found  that  in  sheep  to  which  a  large  dose  of  arsenic  (half  an 
ounce)  had  been  given,  the  poison  first  appeared  in  the  urine  and  faces 
in  about  twenty-iv:o  hours ;  that  it  was  still  discoverable  in  the  mine 
fifteen  days  after  it  had  ceased  to  appear  in  the  faces,  and  that  it  was 
altogether  lost  in  the  excretions,  thirty -five  days  after  the  ingestion  of 
the  poison.  When  the  animal  was  killed  on  the  thirty-eighth  day, 
not  a  trace  of  arsenic  could  be  discovered  in  its  body.  (Ann.  d’Hyg. 
1843,  p.  473.)  It  is  difficult  to  infer  from  the  results  obtained  by 
such  experiments,  the  period  required  for  the  elimination  of  the  poison 
from  the  human  system.  Even  in  animals  there  is  a  difference. 
Thus,  in  young  and  vigorous  dogs  arsenic  was  completely  eliminated 
in  from  six  to  ten  days,  while  in  sheep  the  period  varied  from  thirty 
to  thirty-seven  days,  and  the  flesh  was  then  safely  employed  as  food. 
M.  Elandin  assigns  from  one  to  two  weeks  for  its  complete  disappearance 
(Des  Poisons,  i.  738).  In  other  experiments  it  entirely  disappeared 
from  the  body  in  three  days  after  fifteen  grains  had  been  given 
(i.  737).  The  form  and  dose  in  which  the  arsenic  is  given,  as  well 
as  the  degree  to  which  vomiting  and  purging  have  existed  during  life, 
must  naturally  affect  the  duration  of  the  period  at  which  the  poison 
will  be  detected  in  the  dead  body.  In  the  case  of  the  Queen  v.  Hunter 
(Liverpool  Lent  Assizes,  1843)  the  judge  requested  one  of  the  medical 
witnesses  to  state  how  long  a  period  was  required  for  the  removal  of 
arsenic,  by  absorption,  from  the  body.  There  was  reason  to  believe 
that  the  deceased  had  been  poisoned :  he  died  in  three  days,  but  no 
arsenic  was  found  on  an  analysis  of  the  contents  of  the  viscera.  The 
tissues  were  not  examined.  Some  of  the  witnesses  were  inclined  to 
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think  that  the  whole  of  the  arsenic  might  have  been  removed  from  the 
body  in  three  days,  partly  by  vomiting  and  purging,  and  partly  by  ab¬ 
sorption, — the  poison  being  eliminated  through  the  kidneys  or  the  skin. 
As  the  tissues  were  not  examined  in  this  case,  it  was  impossible  to 
draw  any  inference  respecting  the  presence  or  absence  of  poison  in 
them.  But  the  experiments  of  MM.  Danger  and  Flandin  show  that 
it  is  highly  improbable  that  a  common  dose  of  this  poison  should  be  so 
rapidly  expelled  from  the  body  as  this  hypothesis  assumes.  The  period 
for  the  entire  disappearance  of  absorbed  arsenic  became  a  question  in 
the  case  of  Lacoste.  (Flandin,  i.  739.)  Most  of  the  witnesses 
assigned  the fourteenth  day ,  which  Flandin  regards  as  the  extreme. 
Orfila  assigns  from  twelve  to  thirteen  days  (Toxicol,  i.  715),  but  the 
period  must  in  a  great  measure  depend  on  the  time  when  the  poison  is 
entirely  expelled  from  the  alimentary  canal.  The  elimination  of  absorbed 
arsenic,  even  when  the  dose  is  very  small  and  the  poison  is  adminis¬ 
tered  in  solution,  i.  e.  in  a  state  most  favourable  to  absorption,  ap¬ 
pears  to  be  very  slow,  from  a  case  reported  by  Dr.  Letheby  to  the 
Pathological  Society  of  London,  in  December  1846.  A  young 
woman  died  in  thirty-six  hours  after  having  swallowed,  in  two  ounces 
of  liquid,  a  dose  of  the  poison  equivalent  to  two  grains  and  a  half  of 
arsenious  acid.  After  death  the  arsenic  (absorbed)  was  detected  in  the 
tissue  of  the  stomach  (Med.  Gaz.  xxxix.  p.  116.)  As  in  this  case  the 
actual  quantity  of  poison  taken  was  known,  as  well  as  the  period  which 
the  individual  survived,  it  is  obvious  that,  admitting  the  elimination  of 
the  poison  not  to  commence  for  twelve  hours,  the  quantity  which 
passed  off  by  all  the  secretions  could  not  have  amounted  to  the  tenth 
'part  of  a  grain  in  an  hour,  or  none  would  have  been  found  in  the 
tissues.  From  the  experiments  of  M.  Bonjean,  of  Chambery,  it  would 
appear  that  arsenic  was  detected  in  the  urine  of  a  patient  who,  one 
month  before,  had  taken  in  twenty-four  days  only  three  quarters  of  a 
grain  of  arseniate  of  soda  !  (Ann.  d’Hyg.  1846,  ii.  155.)  The  pro¬ 
portion  thus  eliminated  may  increase  after  the  first  day.  M.  Flandin’s 
experiments  on  sheep  establish  this  so  far  as  the  urine  is  concerned  ; 
but  in  no  instance  did  they  find  the  quantity  of  poison  thus  passed,  to 
exceed  the  three-hundredths  of  a  grain  (‘0308  gr.),  even  when  the 
dose  of  arsenic  was  half  an  ounce.  (Ann.  d’Hyg.  1843,  i.  472).  It 
appears,  therefore,  obvious  that  the  quantity  of  arsenic  lost  by  absorp¬ 
tion  is  inconsiderable  ;  and  that  it  could  not  account  for  the  disappear¬ 
ance  of  an  ordinary  dose  of  the  poison  in  three  days,  or  even  in  a  week. 

Y olatile  poisons  are  absorbed  and  eliminated  with  very  great  rapidity. 
Kramer  discovered  prussic  acid  in  the  blood  of  an  animal  which  died 
in  thirty-six  seconds.  Dr.  Lonsdale  found,  in  experimenting  on  ani¬ 
mals  with  this  poison,  that  its  odour  could  not  be  perceived  in  the 
blood  or  in  the  cavities  when  life  was  prolonged  beyond  fifteen  minutes ; 
but  when  death  took  place  within  a  few  minutes,  the  poison  might  be 
detected  in  the  body  by  the  odour  for  eight  or  nine  days  after  death. 
(Ed.  Med.  and  Surg.  Journ.  vol.  li.  p.  52.)  This  fact  shows  how 
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much  depends  on  the  length  of  time  that  an  animal  survives  after 
taking  the  poison.  It  is  remarkable,  with  respect  to  Ether  vapour, 
that,  although  most  rapidly  absorbed,  it  is  but  slowly  eliminated.  In 
persons  who  have  respired  it,  the  odour  has  been  perceived  in  the 
breath  for  three  or  four  days  afterwards. 

The  facts  hitherto  stated  afford  all  the  evidence  that  need  be  de¬ 
sired  to  prove  that  a  large  number  of  poisons  enter  the  blood.  In  respect 
to  those  which  have  a  local  chemical  action,  this  entrance  into  the  circu¬ 
lation  by  absorption  is  a  mere  incident,  and  by  no  means  necessary  to 
their  operation.  The  nitrate  of  silver  is  a  corrosive  poison,  and  kills 
by  producing  an  extensive  destruction  and  disorganization  of  the 
viscera.  Absorption  in  this  case  does  not  appear  to  be  necessary  to  its 
poisonous  action,  yet  it  is  undoubted  that  when  this  substance  is  ex¬ 
hibited  in  small  doses  for  medicinal  purposes,  it  is  conveyed  in  some 
form  into  the  circulation, — a  fact  established  by  the  peculiar  discolora¬ 
tion  of  the  skin  of  the  face  and  hands,  produced  by  its  long- continued 
employment.  It  is  impossible  to  say  in  what  form  it  is  transmitted, 
since,  unless  the  ordinary  chemical  affinities  are  suspended  by  the 
powers  of  life,  it  is  not  easy  to  perceive  how  nitrate  of  silver  could  as 
such  be  circulated  with  the  albumen  or  salts  of  the  serum.  Some 
other  corrosive  poisons,  such  as  potash  and  the  mineral  acids,  having  a 
purely  local  action,  are  no  doubt  capable  of  entering  into  the  circula¬ 
tion.  With  regard  to  potash,  its  chemical  effects  may  be  soon  ob¬ 
served  on  the  mine,  although  analysis  may  fail  to  detect  it  either  in 
this  fluid  or  in  the  blood.  A  case  reported  by  Dr.  Letheby,  shows  that 
even  when  sulphuric  acid  is  taken  in  a  concentrated  form  it  is  liable 
to  be  absorbed  and  to  become  eliminated  in  the  urine.  A  boy  aged 
nine  years  swallowed  an  ounce  of  the  acid,  and  recovered  in  a  few  days. 
For  the  first  four  days  a  large  quantity  of  sulphuric  acid  was  passed 
with  the  urine.  (Med.  Gaz.  xxxix.  116.) 

The  fact,  that  substances  are  absorbed  which  commonly  act  as 
poisons  independently  of  this  process,  might  be  considered  an  argu¬ 
ment  against  the  necessity  for  absorption  taking  place  in  any  case, 
in  order  that  a  poison  should  produce  its  usual  effects  on  the  body. 
This  question  will  be  presently  considered.  In  the  meantime  it  is  quite 
certain,  whatever  may  be  their  mode  of  action,  that  some  poisons  find  their 
way  into  the  blood,  even  when  their  presence  cannot  be  chemically 
detected  in  this  fluid.  As  an  additional  proof  of  the  extensive  diffusion 
of  a  poison  throughout  the  body,  and  its  circulation  by  the  blood,  may 
be  mentioned  the  interesting  fact,  that  in  the  case  of  a  pregnant  female 
poisoned  by  arsenic  in  the  fourth  month  of  pregnancy,  this  substance 
was  detected,  by  MM.  Mareska  and  Lardos,  in  the  body  of  the  foetus. 
The  poison  was  also  discovered  in  the  uterus  and  placenta,  the  latter 
organ  containing  a  larger  proportion  than  the  foetus,  but  there  was 
none  in  the  liquor  amnii  (Gaz.  des  Hopitaux,  Janvier  1846).  Even 
the  entozoa  found  in  the  human  body  become  under  these  circumstances 
thoroughly  impregnated  with  the  poison.  In  the  case  of  a  female 
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poisoned  by  arsenic,  whose  viscera  were  forwarded  to  me  for  examina¬ 
tion  in  July  1845,  I  found  the  poison  in  a  worm  ( lumbricus  teres ) 
which  was  discovered  dead  in  the  small  intestines  (Guy’s  Hosp.  Rep. 
October  1846,  p.  462.) 

Such,  then,  are  the  facts  which  prove  that  poisons  are  absorbed. 
There  are  many  substances  of  the  absorption  of  which  no  proof,  chemi¬ 
cal  or  physiological,  can  be  offered ;  but,  judging  by  analogy,  it  does 
not  seem  unfair  to  infer,  that  most  if  not  all  poisons  can,  sooner  or 
later,  enter  into,  and  circulate  with  the  blood. 

But  is  this  absorption  necessary  to  their  fatal  action  ?  In  some  cases, 
as  in  the  action  of  the  corrosive  poisons,  the  nitrate  of  silver,  the 
mineral  acids  and  alkalies,  it  certainly  does  not  appear  to  be  necessary. 
In  other  cases,  as  in  the  action  of  arsenic,  corrosive  sublimate,  and 
alcohol,  the  question  does  not  admit  of  so  ready  an  answer. 

It  might  be  supposed,  that  if  the  blood  of  a  poisoned  animal  were 
found  to  be  poisonous,  the  question  would  be  answered  in  the  affirma¬ 
tive.  Verniere  has  shown,  by  an  ingenious  experiment,  that  the 
venous  blood  of  an  animal  poisoned  by  nux  vomica,  is  capable  of  acting 
as  a  poison  to  another ;  and  it  is  highly  probable  that  if  a  very  large 
dose  of  nux  vomica  could  be  given  to  one  animal,  and,  while  labouring 
under  its  effects,  a  sufficient  quantity  of  blood  could  be  taken  from  it 
and  transfused  into  the  body  of  another,  it  might  be  found  that  this 
liquid  would  act  as  a  poison  and  cause  death.  There  are,  however,  in¬ 
superable  obstacles  to  the  performance  of  such  an  experiment ;  because  if 
a  large  dose  of  poison  be  given  to  the  first  animal,  it  may  die  before  a 
sufficient  quantity  of  blood  be  transfused  from  it.  If  a  small  quantity 
of  poison  be  given,  or  a  small  quantity  of  blood  be  transfused, 
no  fair  inference  can  be  drawn  from  the  results ;  if'  a  large  quantity 
of  blood  be  transfused,  this  may  cause  the  death  of  the  animal 
which  loses  the  blood,  and  yet  not  be  sufficient  to  produce  fatal  effects 
in  the  other. 

Magendie  has  adopted  the  view,  that  all  poisons  are  absorbed,  and 
that  the  blood  is  in  till  cases  a  solvent  of  them.  According  to  him, 
they  are  transmitted  to  the  brain,  and  destroy  life  by  directly  affecting 
this  organ  by  contact.  Mr.  Blake,  wrho  limits  his  definition  of  the 
word  poison  to  those  substances  which  appear  to  destroy  life  by  their 
effects  on  the  nervous  system,  has  come  to  the  conclusion,  from  ex¬ 
periments  on  animals,  that  not  only  are  all  poisons  absorbed  into  the 
blood,  but  that  absorption  into  the  circulation  is  in  every  case  necessary 
to  their  action.  This  theory,  however,  as  we  shall  presently  see,  does 
not  explain  all  the  facts  which  have  been  observed  and  recorded  by 
toxicologists.  We  cannot  exclude  from  the  class  of  poisons  the  mineral 
acids,  and  yet  there  is  not  the  least  reason  to  believe  that  absorption  is 
at  all  necessary  to  the  action  of  these  bodies. 

In  the  treatment  of  cases  of  poisoning,  it  is  necessary  to  bear  in 
mind,  that  blood-letting  tends  to  promote  the  absorption  of  poisons, 
and  therefore  to  increase  the  danger.  The  administration  of  emetics 
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I  which  produce  nausea,  such  as  tartarised  antimony  and  ipecacuanha,  is 
;  also  considered  to  be  injurious,  owing  to  absorption  going  on  more 
Ij  rapidly  while  the  individual  is  in  this  state. 

Liquid  poisons  when  swallowed  (if  we  except  those  which  have  a 
local  and  corrosive  action)  are  more  rapidly  absorbed  than  those  which 
are  solid.  Soluble  poisons  undergo  absorption  more  rapidly  than  those 
which  are  insoluble,  and  the  larger  the  quantity  of  fluid  in  which  the 
soluble  poison  is  taken,  the  more  speedily  is  it  carried  into  the  circula¬ 
tion.  Some  solid  substances  which  are  but  little  soluble  (arsenious  acid) 
are  however  very  soon  absorbed  in  sufficient  proportion  to  produce  well- 
marked  symptoms.  Others,  which  are  not  very  soluble  in  water,  may 
become  dissolved  in  the  acid  secretions  of  the  stomach,  and  be  thus 
absorbed.  The  carbonate  of  lead  and  arsenite  of  copper  are  instances 
of  this  land. 

Sympathy. — When  a  poison  destroys  life  "without  apparently  enter¬ 
ing  into  the  blood,  it  is  said  to  act  through  a  shock  or  impulse  trans¬ 
mitted  from  the  sentient  extremities  of  the  nerves  of  the  part  to  which 
it  is  applied ;  and  this  is  the  theory  by  which  the  remote  influence  of 
many  poisons  on  vital  organs  has  been  explained.  It  is  what  is  termed 
an  action  by  sympathy.  This  view  of  the  action  of  poisons  is  founded 
on  the  fact  that  some  of  these  agents  produce  their  effects  with  too 
great  rapidity  to  allow  of  the  supposition  of  absorption  being  necessary. 
Thus  concentrated  hydrocyanic  acid  in  large  doses,  strychnia,  and  other 
alkaloidal  poisons,  wall  affect  an  animal  in  a  few  seconds.  In  exhibit¬ 
ing  hydrocyanic  acid  to  three  young  cats,  the  symptoms  of  poisoning 
came  on  immediately ;  and  death  took  place,  as  nearly  as  could  be 
ascertained,  in  from  five  to  ten  seconds.  Sir  B.  Brodie  and  Dr. 
Christison  have  also  observed  this  instantaneous  action  on  animals  in 
employing  alcohol  and  muriate  of  conia.  There  was  no  perceptible 
interval  between  the  contact  of  the  poison  and  the  production  of  its 
effects.  In  some  instances,  the  effect  of  these  powerful  agents  on  the 
nerves  has  been  actually  visible,  as  in  the  instance  already  cited,  of 
the  immediate  arrest  of  the  peristaltic  motion  of  the  intestines  by  the 
contact  of  ticunas.  Although  when  applied  to  a  wound  or  introduced 
into  the  stomach,  there  is  no  apparent  local  change,  wre  cannot  doubt, 
from  the  rapidity  with  which  the  effects  ensue,  that  some  impression 
is  produced  on  the  nerves,  and  transmitted  by  them  to  remote  organs. 
The  experiments  of  Addison  and  Morgan  render  it  probable  that  the 
impression  is  transmitted  by  the  ganglionic,  and  not  by  the  cerebro¬ 
spinal,  system  of  nerves. 

An  attempt  has  been  made  to  explain  these  cases  by  assuming  that 
the  process  of  absorption  is  more  rapidly  carried  on  than  is  commonly 
supposed;  and  it  has  been  inferred,  because  hydrocyanic  acid  and 
strychnia  have  been  found  by  physiological  experiments  to  enter  the 
blood  of  the  part  to  which  they  are  applied  in  some  cases,  that  this 
entrance  into  the  circulation  is  in  all  instances  a  condition  necessary  to 
their  action.  With  regard  to  the  first  point,  Muller  states  that  a  poison  in 
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solution,  brought  into  contact  with  a  wounded  surface,  may  he  distri¬ 
buted  through  the  system  by  absorption  in  from  half  a  minute  to  two 
minutes ;  but  Mr.  Blake  has  inferred  from  his  experiments  that  a  poison 
may  be  diffused  through  the  body  in  so  short  a  period  of  time  as  nine 
seconds ;  and  he  further  asserts  that  an  interval  of  always  more  than 
nine  seconds  elapses  between  the  introduction  of  a  poison  into  the 
capillaries  or  veins,  and  the  appearance  of  its  first  effects.  The  experi¬ 
ments  by  which  this  gentleman  endeavoured  to  shew  the  rapidity  with 
which  the  blood  circulates,  do  not  appear  to  me  to  be  satisfactory. 
The  mode  of  experimenting  on  animals  by  injecting  poisonous  liquids 
into  the  blood-vessels  is  liable  to  give  rise  to  great  fallacies,  as  the 
animal  is  placed  in  an  unnatural  condition ;  and  no  account  is  taken  of 
the  injury  which  is  thus  mechanically  done  by  the  injection  of  liquids 
into  the  circulation.  How  little  such  experiments  can  be  trusted  for 
practical  purposes  will  be  obvious  from  the  following  fact : — Dr. 
Christison  injected  some  muriate  of  conia  into  the  femoral  vein  of  a 
dog.  There  was  no  appreciable  interval  between  the  moment  at  which 
the  poison  was  injected  and  that  in  which  the  animal  died  :  certainly 
the  interval  did  not  exceed  three,  or  at  most  four,  seconds  (On  Poisons, 
p.  8.)  Mr.  Blake  performed  the  same  experiment ;  but  he  found  that 
fifteen  seconds  elapsed  before  there  were  any  symptoms,  and  the  animal 
did  not  die  until  thirty  seconds  had  elapsed !  He  repeated  this  experi¬ 
ment  four  times,  and  in  no  instance  did  any  symptoms  manifest  them¬ 
selves  in  less  than  fifteen  seconds  !  This  was  not  owing  to  any  want 
of  virulence  in  the  poison  ;  for  by  no  other  substance  that  he  used,  had 
death  been  produced  in  so  short  a  time  (Ed.  Med.  and  Surg.  Journ.  53, 
p.  44.)  Here,  then,  are  conflicting  results,  shewing,  as  it  appears 
to  me,  that  there  is  something  fatal  to  a  correct  determination  of  the 
rapid  action  of  poisons  by  these  injection-experiments.  It  is  not  likely 
that  Dr.  Christison  should  have  been  mistaken  in  his  estimate  of  the 
time ;  and,  therefore,  his  result,  together  with  similar  results  of  rapid 
action  obtained  by  others  in  operating  with  other  poisons,  shows  that 
while  Mr.  Blake’s  theory,  that  nine  seconds  always  elapse  between  the 
introduction  of  a  poison  into  the  capillaries  or  veins  and  the  appear¬ 
ance  of  its  first  effects,  may  be  in  accordance  with  his  own  experiments, 
it  is  inconsistent  with  the  results  obtained  by  others  whose  observations 
were  made  irrespectively  of  any  theory  on  the  subject.  Admitting 
that  the  absorption  of  poisons  takes  place  so  rapidly  as  he  alleges,  it  is  t 
of  course  a  pure  question  of  fact  as  to  the  time  at  which  their  effects  i 
begin  to  manifest  themselves.  In  experimenting  upon  cats  with  prussic  : 
acid,  I  have  seen  the  effects  produced  so  rapidly,  that  there  was  no  i 
sensible  interval  between  the  application  of  the  poison  to  the  tongue 
and  then'  production  ;  and  death  took  place  in  a  period  of  time  actually  j 
shorter  than  that  which  is  here  stated  to  be  necessary  for  the  appear-  1 
ance  of  the  first  symptoms  of  poisoning.  In  Freeman’s  case  (see  post,  ; 
poisoning  by  hydrocyanic  acid,)  it  was  stated  by  the  medical  witnesses, 
that  a  dog  died  in  three  seconds  from  the  effects  of  a  large  dose  of  I 
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hydrocyanic  acid.  Unless,  then,  it  he  rendered  probable  that  a  poison 
may  be  circulated  through  the  whole  of  the  body  in  a  much  shorter 
period  of  time  than  that  stated  by  Mr.  Blake,  we  must  admit  that  these 
agents  do  occasionally  produce  their  effects  by  what  is  termed  sympathy, 
or  by  a  shock  transmitted  through  the  nervous  system. 

Some  poisons  appear  to  act  only  by  absorption,  and  others  inde¬ 
pendently  of  that  process.  Thus,  to  take  two  animal  poisons,  that  of 
the  rattle-snake  produces  symptoms  instantly,  or  within  a  few  seconds; — 
certainly  within  a  period  of  time  so  short  as  not  easily  to  allow  of  the 
hypothesis  of  the  poison  being  diffused  by  absorption.  On  the  other 
hand,  the  poison  of  hydrophobia  by  its  long  incubation  appears  to  act 
by  absorption ;  for  we  can  hardly  imagine,  if  it  acted  sympathetically 
on  the- nerves  by  contact,  that  its  operation  should  be  often  suspended 
for  so  many  months.  It  seems  to  me  that  if  we  are  to  take  the  rapid 
effect  of  a  poison  as  favourable  to  the  supposition  of  its  action  by 
sympathy,  we  must  take  its  very  slow  operation  as  favourable  to  the 
hypothesis  that  absorption  is  a  state  necessary  to  its  action  on  the 
system.  This  would  explain  why  symptoms  have  not  appeared  where 
the  bitten  part  has  been  early  excised.  (See  Hydrophobia,  post.) 

It  appeal's  probable  that  even  with  the  same  poison,  absorption  may 
be  sometimes  necessary  to  its  action,  and  at  other  times  not.  Alcohol 
presents  this  anomaly.  A  man  has  been  known  to  fall  senseless  instan¬ 
taneously  from  a  powerful  dose  of  alcohol ;  in  other  instances,  some 
minutes  have  elapsed  before  the  symptoms  of  poisoning  have  manifested 
themselves.  Dr.  Percy  has  observed  this  difference  in  the  effects  on 
animals  poisoned  by  this  liquid,  but,  in  the  greater  number  of  cases, 
an  interval  of  a  few  minutes  passed  before  a  total  loss  of  sensibility 
supervened.  Hence  he  infers,  that  absorption  is  generally  necessary 
for  the  action  of  alcohol.  He  has  not  found  that  the  evacuation  of  the 
contents  of  the  stomach  by  the  stomach-pump  removed  the  symptoms — 
a  fact  in  favour  of  its  acting  by  absorption.  The  same  has  been  ob¬ 
served  with  respect  to  arsenic  ;  the  symptoms  have  not  abated,  and 
persons  have  died  after  the  poison  had  been  completely  removed  from 
the  stomach,  partly  by  vomiting,  and  partly  by  mechanical  means. 
It  is  also  worthy  of  remark,  that  arsenic,  when  in  a  state  of  solution, 
is  very  rapidly  absorbed.  The  effects  produced  by  absorbed  arsenic 
are,  in  some  respects,  different  from  those  excited  by  its  local  contact ; 
and  thus  we  may  trace  sometimes  the  exact  period  of  its  entrance  into  the 
circulation.  Paintness,  syncope,  and  general  depression,  with  an  inde¬ 
scribable  uneasiness,  are  among  the  first  symptoms  caused  by  absorbed 
arsenic;  and,  in  a  series  of  cases  which  I  had  to  examine,  these  symptoms 
showed  themselves  in  from  five  to  ten  minutes  after  the  poison  had  been 
taken  in  the  state  of  solution  (see  Arsenic,  post.)  Orfila  found  that 
when  arsenic  in  solution  was  injected  into  the  stomachs  of  dogs,  it  might 
be  detected  in  the  blood  in  less  than  two  hours  ;  and  in  the  urine  in  from 
six  to  eight  hours  (Toxicol.  1,307,  718;  also  Galtier,  Toxicologie,  1,318.) 
It  has  been  supposed  that  the  circumstance  of  a  solid  poison  being  more 
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energetic  and  speedy  in  its  action,  when  in  a  state  of  solution,  was  in  fa¬ 
vour  of  the  view  that  it  acted  always  by  absorption.  This,  however,  is 
erroneous  :  it  proves  nothing  either  way ;  for  it  is  obvious  that  in  this 
finely  divided  state  it  is  not  only  better  fitted  for  absorption,  hut  it  is,  atthe 
same  time,  better  adapted  to  act  on  the  sentient  extremities  of  the  nerves. 

Thus,  then,  I  think  we  may  draw  these  conclusions  : — 1.  That  the 
greater  number  of  poisons  are  absorbed,  and  that  their  remote  influence 
is  conveyed  through  the  medium  of  the  blood.  2.  That  it  may  also, 
in  certain  cases,  be  conveyed  by  contact  with  the  sentient  extremities 
of  nerves  through  the  nervous  system.  3.  That  some  poisons  may  act 
in  both  ways  at  different  times. 

Cause  of  Death. — When  a  poison  operates  rapidly  without  en¬ 
tering  the  blood,  death  is  ascribed  to  the  shock  impressed  on  the 
general  nervous  system,  from  the  contact  of  the  poison  with  the  nerves 
of  the  living  tissues.  The  nature  of  the  fatal  impression  thus  produced 
can  no  more  be  determined  than  the  nature  of  thought  or  sensation. 
There  is  no  greater  difficulty  in  conceiving  that  such  an  impression 
may  be  excited  by  a  poison,  than  that  a  slight  mechanical  injury  in  a 
remote  part  of  the  body  may  cause  an  attack  of  tetanus  (Addison  and 
Morgan  on  Poisonous  Agents,  p.  64.)  The  fact  that  the  greater 
number  of  poisons  enter  the  blood  and  act  through  this  fluid,  does 
not  bring  us  any  nearer  to  an  explanation  of  the  direct  cause  of  death. 
One  hypothesis  assumes  that  the  organ  remotely  affected  is  poisoned 
bv  the  blood  which  contains  the  substance  dissolved.  This  doctrine 

V 

has  been  lately  revived  by  Liebig  in  a  new  form.  He  considers  that 
the  alkaloidal  poison — morphia,  for  example,  may  be  chemically  con¬ 
verted  into  brain  by  the  subtraction  of  some  elements  and  the  addition 
of  others ;  the  quality  of  the  cerebral  matter  becoming  thereby  altered, 
and  rendered  unfit  to  support  vital  energy.  (Anl.  Chem.  183.)  It  may 
be  sufficient  to  say,  that  there  do  not  appear  to  be  any  grounds  for 
admitting  such  an  extraordinary  hypothesis  ;  and  that  the  poison 
occasionally  operates  with  too  great  rapidity  to  allow  of  the  supposition 
of  such  a  physical  change  of  structme  taking  place.  Anglada  supposes 
that  a  poison  when  absorbed,  may  act  directly  on  the  blood  by  destroying 
its  vitality.  Addison  and  Morgan  believe  that  the  poison,  when  in  the 
blood,  acts  upon  the  sentient  extremities  of  the  nerves  of  the  lining 
membrane  of  the  vessels,  and  that  thereby  a  fatal  impression  is  pro- 
duced  sympathetically  on  the  general  nervous  system.  This  theory  is 
supported  by  those  experiments  in  which  death  has  been  caused  by  the 
injection  of  poison  into  the  blood  either  instantaneously  or  within  a 
few  seconds.  Dr.  Christison’s  experiment  with  muriate  of  conia  appears  i 
to  admit  of  explanation  only  upon  this  view ;  for  the  circulation-theory 
'wall  not  explain  the  fatal  result. 

Those  who  advocate  the  doctrine  of  universal  absorption  in  opposition  i 
to  that  of  sympathy,  suppose  that  they  thereby  easily  account  for  the 
cause  of  death ;  but  nothing  can  be  more  unfounded.  Admitting  that  i 
every  poison  entered  into  the  blood,  and  could  be  chemically  detected 
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in  this  fluid,  it  would  yet  remain  to  he  explained  how  it  operated  when 
there,  to  destroy  life.  At  present  there  is  no  satisfactory  theory  to 
account  for  the  fatal  effect.  All  we  know  from  observation  is,  that 
whether  the  poison  be  in  the  midst  of  the  blood  in  an  external  wound, 
or  circulating  through  an  artery  or  vein  in  the  interior  of  the  body,  it 
destroys  life.  It  may  be  expected  that,  in  the  progress  of  microscopical 
research,  the  precise  effect  produced  by  poisons  on  the  blood  will  here¬ 
after  become  a  subject  of  demonstration ;  but,  at  present,  the  modus  ope¬ 
rand'!,  is  a  perfect  mystery.  We  trace  the  poison  to  the  circulation,  and 
we  observe  that  death  is  the  result ;  but  neither  the  chemist  nor  the 
microscopist  can  throw  the  least  light  upon  the  changes  produced  by 
the  poison  in  the  blood  orinthe  organs  necessary  to  life.  Some  observers 
have  stated  that,  in  arsenical  poisoning,  the  blood  is  very  liquid,  as  in 
cases  of  asphyxia,  and  that  it  does  not  so  readily  coagulate  as  in 
health :  but  M.  Flandin  has  compared  the  analysis  of  healthy  blood 
with  that  of  blood  taken  from  a  person  poisoned  by  arsenic,  and  could 
perceive  no  difference  in  its  constitution.  (Des  Poisons,  1,  560.) 

The  action  of  poisons  is  liable  to  be  modified  by  habit,  idiosyncrasy, 
and  a  diseased  condition  of  the  body.  The  influence  of  disease  in  in¬ 
creasing  or  diminishing  their  action,  will  be  a  subject  for  consideration 
hereafter. 

Habit,  it  is  well  known,  diminishes  the  effect  of  certain  poisons  : — 
thus  it  is  that  opium,  when  frequently  taken  by  a  person,  loses  its  effect 
after  a  time,  and  requires  to  be  administered  in  a  much  larger  dose. 
Indeed,  confirmed  opium-eaters  have  been  enabled  to  take  at  once,  a 
quantity  of  the  drug  which  would  have  infallibly  killed  them,  had  they 
commenced  with  it  in  the  first  instance.  Even  infants  and  young 
children,  who  are  well  known  to  be  especially  susceptible  of  the  effects 
of  opium,  and  are  liable  to  be  poisoned  by  very  small  doses,  may,  by 
the  influence  of  habit,  be  brought  to  take  the  ding  in  very  large 
quantities.  This  is  well  illustrated  by  a  statement  made  by  Mr. 
Grainger,  in  the  Report  of  the  Children’s  Employment  Commission. 
It  appears  that  the  system  of  drugging  children  with  opium  in  the 
Factory  districts,  commences  as  soon  after  birth  as  possible ;  and  the 
dose  is  gradually  increased  until  the  child  takes  from  fifteen  to  twenty 
drops  of  laudanum  at  once !  This  has  the  effect  of  throwing  it  into  a 
lethargic  stupor.  Healthy  children  of  the  same  age  would  be  killed 
by  a  dose  of  five  drops.  Dr.  Christison  has  remarked  that  this  in¬ 
fluence  of  habit  is  chiefly  confined  to  poisons  derived  from  the  organic 
kingdom ;  and  I  quite  agree  with  him,  in  thinking  that  the  stories 
related  of  arsenic-eaters,  and  corrosive  sublimate- eaters,  are  not  to  be 
credited.  There  is  no  proof  that  any  human  being  has  ever  accus¬ 
tomed  himself,  by  habit,  to  take  these  substances  in  doses  that  would 
prove  poisonous  to  the  generality  of  adults.  I  have  only  met  with, 
one  fact  which  appears  adverse  to  this  opinion.  M.  Flandin  states 
that  he  gave  to  animals  doses  of  arsenious  acid  in  powder,  commencing 
with  1-6 5th  of  a  grain  mixed  with  their  food;  and  that  in  nine 
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months,  by  progressive  increase,  they  bore  a  dose  of  upwards  of  fifteen 
grains  of  arsenious  acid  in  powder  in  twenty-four  horns,  without  their 
appetite  or  health  becoming  affected  !  (Traite  des  Poisons,  i.  737.) 
This  is  contrary  to  all  experience  in  the  medicinal  use  of  arsenic  in 
the  human  subject ;  for,  as  it  will  be  seen  hereafter  (see  Arsenic),  a  i 
very  slight  increase  of  a  medicinal  dose  has  often  been  attended  noth  such  ! 
alarming  symptoms,  as  to  render  a  discontinuance  of  the  medicine  ab¬ 
solutely  necessary  to  the  safety  of  the  person.  The  only  form  in  which  I 
I  have  known  the  question  of  habit  to  be  raised  in  medical  jurispru¬ 
dence  is  this  :  whether,  while  the  more  prominent  effects  of  the  poison  i 
are  thereby  diminished,  the  insidious  or  latent  effects  on  the  constitu¬ 
tion  are  at  the  same  time  counteracted.  The  answer  is  of  some  im¬ 
portance  in  relation  to  the  subject  of  life-insurance : — for  the  conceal¬ 
ment  of  the  practice  of  opium-eating  by  an  insured  party  has  already 
given  rise  to  an  action,  in  which  medical  evidence  on  this  subject  was  : 
rendered  necessary.  As  a  general  principle,  we  must  admit  that  habit  | 
cannot  altogether  counteract  these  insidious  effects  of  poisons;  but  i 
that  the  practice  of  taking  them  is  liable  to  give  rise  to  disease  or 
impair  the  constitution. 

Idiosyncrasy  differs  from  habit : — it  does  not,  like  this  last,  dimi¬ 
nish  the  effect  of  a  poison ;  for  it  is  not  commonly  found  that  any  j 
particular  state  of  body  is  a  safeguard  against  the  effects  of  these  ij 
powerful  agents.  Some  constitutions  are  observed  to  be  much  more  j 
affected  than  others  by  certain  poisons : — thus  opium,  arsenic,  and  j 
mercury,  are  substances  of  this  description,  and  this  difference  in  their  j 
effects  is  ascribed  to  idiosyncrasy.  Dr.  Christison  mentions  a  re-  i 
markable  instance,  in  which  a  gentleman  unaccustomed  to  the  use  of  < 
opium,  took  nearly  an  ounce  of  good  laudanum  without  any  effect.  (On  s 
Poisoning,  33.)  This  form  of  idiosyncrasy  is  very  rare.  Certain  i 
substances  generally  reputed  harmless,  and,  indeed,  used  as  articles  of  < 
food,  are  observed  to  affect  some  persons  like  poisons.  This  is  the 
case  with  pork,  certain  kinds  of  shell-fish,  and  mushrooms.  There  \ 
may  be  nothing  poisonous  in  the  food  itself ;  but  it  acts  as  a  poison  f 
in  particular  constitutions : — whether  from  its  being  in  these  cases  a  i 
poison  per  se,  or  rendered  so  during  the  process  of  digestion,  it  is  dif¬ 
ficult  to  say.  The  subject  of  idiosyncrasy  is  of  great  importance  in  a  i 
medico-legal  view,  when  symptoms  resembling  those  of  poisoning  follow  i 
a  meal  consisting  of  a  particular  kind  of  food.  In  such  a  case,  without  a  : 
knowledge  of  this  peculiar  condition,  we  might  hastily  attribute  to  i 
poison  effects  which  were  really  due  to  another  cause.  It  would  ap-  ji 
pear  that  in  some  instances  idiosyncrasy  may  be  acquired — i.  e.  \ 
a  person  who,  at  one  period  of  his  life  had  been  in  the  habit  of  par-  ’ 
taking  of  a  particular  kind  of  food,  may  find  at  another  period  that  it 
will  disagree  with  him.  When  pork  has  been  disused  as  an  article  of  i 
diet  for  many  years,  it  cannot  always  be  resumed  by  individuals  with  [ 
impunity.  When  the  powers  of  life  become  enfeebled  by  age,  the  sus-  i 
ceptibility  of  the  system  to  poisons  becomes  increased ;  thus  aged  i 
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persons  may  be  killed  by  comparatively  small  doses  of  arsenic  and 
opium.  Cases  of  acquired  idiosyncrasy  are  very  rare ;  it  appears  to 
be,  if  we  may  so  apply  the  term,  a  congenital  condition. 


CHAPTER  III. 

CLASSIFICATION  OF  POISONS — SPECIAL  CHARACTERS  OF  IRRITANTS, 
NARCOTICS,  AND  NARCOTICO-IRRITANTS — DIFFERENCE  BETWEEN 
CORROSIVE  AND  IRRITANT  POISONS.  VARIETIES  OF  POISONS  AR¬ 
RANGED  IN  CLASSES. 

Poisons  were  formerly  arranged  in  three  classes,  according  to  the 
kingdom  from  which  they  were  obtained ;  and  thus  we  had  mineral, 
animal,  and  vegetable  poisons.  The  inutility  of  such  a  classification 
must  be  apparent  when  it  is  considered,  that  we  do  not,  by  adopting  it, 

I  acquire  any  knowledge  of  the  properties  of  a  poison  or  of  its  action  on 
l  the  economy.  If  applied  at  all,  it  should  be  only  in  a  form  subordi¬ 
nate  to  a  physiological  classification,  so  as  to  allow  of  the  arrangement 
!  of  poisons  in  analogous  groups.  One  of  the  most  recent  writers  on 
Toxicology,  M.  Flandin,  has  endeavoured  to  revive  the  old  division  of 
poisons  into  mineral,  vegetable,  and  animal.  (Traite  des  Poisons,  i. 
225,  ed.  1846.)  There  appears  to  be  no  good  reason  for  the  reintro¬ 
duction  of  this  classification,  while  there  are  many  objections  to  it. 
i  In  stating  that  opium  is  a  narcotic,  or  that  cantharides  is  an  irritant 
t  poison,  we  convey  some  idea  of  the  mode  of  action  of  these  substances ; 

but  it  is  not  so  when  we  apply  to  them  only  the  terms  vegetable  and 
:  animal.  We  are  then  left  in  entire  uncertainty  as  to  their  mode  of 
r  operation.  All  classifications  are  necessarily  more  or  less  arbitrary  ; 
r  but  in  making  our  selection,  we  are  bound  to  prefer  that  which,  while 
:  it  arranges  poisons  in  a  certain  order,  carries  us  beyond  the  mere 
knowledge  of  the  kingdoms  from  which  they  are  derived. 

Poisons  may  be  divided  into  three  classes,  according  to  their  mode 
jj  of  action  on  the  system ;  namely,  Irritants,  Narcotics,  and  Narco- 
tico-Irritants.  This  classification  is  a  modification  of  that  originally 
proposed  by  Orfila ;  and  is  almost  universally  adopted  by  toxicologists. 
The  Irritants  are  possessed  of  these  common  characters.  When 
■  taken  in  ordinary  doses,  they  occasion  speedily  violent  vomiting  and 
purging.  These  symptoms  are  either  accompanied  or  followed  by  in- 
s  tense  pain  in  the  abdomen.  The  peculiar  effects  of  the  poison  are 
manifested  chiefly  on  the  stomach  and  intestines,  which,  as  their  name 
implies,  they  irritate  and  inflame.  Many  substances  belonging  to  this 
!  class  of  poisons  possess  corrosive  properties,  such  as  the  strong  mineral 
If  acids,  caustic  alkalies,  bromine,  corrosive  sublimate,  and  others.  These, 
;{  in  the  act  of  swallowing,  are  commonly  accompanied  by  an  acrid  or 
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burning  taste,  extending  from  the  mouth  down  the  oesophagus  to  the 
stomach.  Some  irritants  do  not  possess  any  corrosive  action, — of 
which  we  have  examples  in  arsenic,  the  poisonous  salts  of  barytes, 
carbonate  of  lead,  cantharides,  &c.,  and  these  are  often  called  pure 
irritants.  They  exert  no  chemical  action  on  the  tissues  with  which 
they  come  in  contact ;  they  simply  irritate  and  inflame  them. 

There  is  this  difference  between  Corrosive  and  Irritant  poisons. 
Under  the  action  of  corrosive  poisons,  the  symptoms  are  commonly  ma¬ 
nifested  immediately,  because  mere  contact  produces  disorganization  of 
a  part,  usually  indicated,  by  some  well-marked  symptoms.  In  the 
action  of  the  purely  irritant  poisons,  the  symptoms  are  generally  more 
slowly  manifested,  rarely  shewing  themselves  until  at  least  half  an 
hour  has  elapsed  from  the  time  of  swallowing  the  substance.  Of  course, 
there  are  exceptions  to  this  remark  ;  for  sometimes  irritants  act  speedily, 
though  seldom  with  the  rapidity  of  corrosive  poisons. '  It  is  important, 
in  a  practical  view,  to  distinguish  whether  in  an  unknown  case,  the 
poison  which  a  person,  requiring  immediate  treatment,  may  have  swal¬ 
lowed,  be  irritant  or  corrosive.  This  may  be  commonly  determined  by 
the  answer  to  the  question,  as  to  the  time  at  which  the  symptoms 
appeared  after  the  suspected  poison  was  taken.  In  this  way  we  may 
often  easily  distinguish  between  a  case  of  poisoning  from  arsenic  and 
one  from  corrosive  sublimate.  There  is  also  another  point  which  may 
be  noticed.  As  the  corrosion  is  due  to  a  decided  chemical  action,  so 
an  examination  of  the  mouth  and  fauces  may  enable  us  to  determine 
the  nature,  of  the  poison  swallowed. 

It  has  been  already  stated  that  there  are  many  irritant  poisons  which 
have  no  corrosive  properties,  and  therefore  never  act  as  corrosives  ; 
but  it  must  be  remembered  that  every  corrosive  may  act  as  an  irritant. 
Thus  the  action  of  corrosive  sublimate  is  that  of  an  irritant  poison,  as 
while  it  destroys  some  parts  of  the  coats  of  the  stomach  and  intestines, 
it  irritates  and  inflames  others.  So  again  most  corrosive  poisons  may 
lose  their  corrosive  properties  by  dilution  with  water,  and  then  they 
act  simply  as  irritants.  This  is  the  case  with  the  mineral  acids,  and 
bromine.  In  some  instances,  it  is  not  easy  to  say  whether  an  irritant  j 
poison  possesses  corrosive  properties  or  not.  Thus  oxalic  acid  acts 
immediately,  and  blanches  and  softens  the  mucous  membrane  of  the  j 
mouth  and  fauces,  but  I  have  never  met  with  any  decided  marks  of  I 
what  could  be  called  chemical  corrosion  produced  by  it  in  the  stomach  i 
or  viscera. 

Irritant  poisons,  for  the  most  part,  belong  to  the  mineral  kingdom ;  j 
and  they  may  be  divided  into  the  n  on-metallic  and  metallic  irritants. 
There  are  a  few  derived  from  the  animal  and  vegetable  kingdom ;  but  I 
these  are  not  very  often  employed  criminally.  Some  of  the  gases  j 
likewise  belong  to  the  class  of  irritant  poisons. 

Narcotic  poisons  have  their  operation  confined  to  the  brain  and  |i 
spinal  marrow.  Either  immediately  or  some  time  after  the  poison  has  i, 
been  swallowed,  the  patient  suffers  from  cephalalgia,  vertigo,  paralysis,  jj 
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coma,  and  in  some  instances  tetanus.  They  have  no  acrid  burning 
taste  like  the  corrosive  irritants ;  and  they  very  rarely  give  rise  to 
vomiting  or  diarrhoea.  When  these  symptoms  follow  the  ingestion  of 
the  poison  into  the  stomach,  the  effect  may  he  ascribed  either  to  the 
quantity  in  which  the  poison  has  been  taken,  and  the  mechanical  dis¬ 
tension  of  the  stomach  thereby  produced,  or  to  the  poison  being  com¬ 
bined  with  some  irritating  substance,  such  as  alcohol.  The  pure 
narcotics  are  not  found  to  irritate  or  inflame  the  viscera. 

Notwithstanding  the  well-defined  boundary  thus  apparently  existing 
between  these  two  classes  of  poisons,  it  must  not  be  supposed  that  each 
class  of  bodies  will  always  act  in  the  manner  indicated.  Some  irritants 
have  been  observed  to  affect  the  brain  or  the  spinal  marrow  remotely. 
This  is  the  case  with  oxalic  acid  and  arsenic.  Both  of  these  common 
poisons  have  in  some  instances  given  rise  to  symptoms  closely  resembling 
those  of  narcotic  poisoning ;  namely  coma,  paralysis,  and  tetanic  con¬ 
vulsions.  I  have  met  with  one  case  of  poisoning  by  arsenic  in  which 
there  was  paralysis  of  the  extremities  with  an  entire  absence  of  purg¬ 
ing  during  the  eight  days  which  the  deceased  survived.  Thus,  then, 
we  must  not  allow  ourselves  to  be  deceived  by  the  idea  that  the 
symptoms  are  always  clearly  indicative  of  the  kind  of  poison  taken. 
The  narcotic  poisons  are  few  in  number,  and  belong  to  the  vegetable 
kingdom.  Some  of  the  poisonous  gases  possess  a  narcotic  action. 

Narcotico-Irritants. — Poisons  belonging  to  this  class  have,  as 
the  name  implies,  a  compound  action.  They  are  chiefly  derived  from  the 
vegetable  kingdom.  At  variable  periods  after  being  swallowed,  they 
give  rise  to  vomiting  and  diarrhoea  like  irritants ;  and  sooner  or  later 
produce  stupor,  coma,  paralysis  and  convulsions,  owing  to  their  effect 
on  the  brain  and  spinal  marrow.  They  possess  the  property,  like 
irritants,  of  irritating  and  inflaming  the  alimentary  canal.  As  familiar 
examples  we  may  point  to  nux  vomica,  monkshood,  and  poisonous 
mushrooms.  This  class  of  poisons  is  very  numerous,  embracing  a 
large  variety  of  well-known  vegetable  substances ;  but  they  rarely  form 
a  subject  of  difficulty  to  a  medical  practitioner.  The  fact  of  the 
symptoms  occurring  after  a  meal  at  which  some  suspicious  vegetables 
may  have  been  eaten,  coupled  with  the  nature  of  the  symptoms  them¬ 
selves,  will  commonly  indicate  the  class  to  which  the  poison  belongs. 
Some  narcotico-irritants  have  a  hot  acrid  taste,  such  as  the  aconite  or 
monkshood. 

I  here  subjoin  tables  of  the  more  important  poisons,  with  the  pro¬ 
perties  of  which  it  is  necessary  for  a  medical  jurist  to  be  acquainted. 
Poisons  are  divided  into  three  classes — 

IRRITANTS  NARCOTICS  NARCOTICO-IRRITANTS. 

IRRITANT  poisons  may  be  divided  into 

MINERAL  VEGETABLE  ANIMAL 

and  MINERAL  IRRITANT  POISONS  may  be  subdivided  into 
N on-metallic  and  Metallic. 
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Class  I. 

IRRITANT  POISONS. 

1.  Non-metallic  Irritants. 

Acids. — Sulphuric  acid.  Aromatic  sulphuric  acid.  Sulphate  of  indigo. 
Nitric  acid.  Muriatic  acid.  Phosphoric  acid.  Nitro-muriatic  acid. 
Nitro-sulphuric  acid.  Oxalic  acid.  Tartaric  acid.  Citric  acid. 
Acetic  acid.  Vinegar. 

Alkalies. — Potash  and  its  carbonates.  Soda  and  its  carbonates.  Am¬ 
monia  and  its  carbonates.  Baryta.  Strontia.  Lime. 

Alkaline  Salts. — Binoxalate  of  potash.  Bitartrate  of  potash.  Bro¬ 
mide  of  potassium.  Iodide  of  potassium.  Sulphurets  of  potassium 
and  sodium.  Persulphuret  of  calcium.  Alkaline  hypochlorites 
(chlorides  of  potash,  soda,  and  lime) .  Muriate  of  ammonia.  Nitrate 
of  potash.  Sulphate  of  potash.  Sulphate  of  alumina  and  potash 
(alum).  Chloride  of  sodium  (common  salt). 

Metalloidal  Poisons. — Phosphorus.  Chlorine.  Bromine.  Iodine. 
Sulphur. 

2.  Metallic  Irritants. 

Arsenic.  Arsenious  acid.  Arsenite  of  potash  (Fowler’s  solution). 
Metallic  arsenic.  Fly  powder.  Fly  water.  Arsenic  acid.  Arse- 
niates.  Sulphurets  of  arsenic  (orpiment,  realgar).  Iodide  and 
bromide  of  arsenic.  Arsenuretted  hydrogen  gas.  Mercury. 
Corrosive  sublimate.  Calomel.  Ammonio-chloride  of  mercury 
(white  precipitate).  Black  oxide  of  mercury.  Mercurial  ointment. 
Mercury  with  chalk  (grey  powder).  Red  oxide  of  mercury.  Red 
precipitate.  Iodide  of  mercury.  Cinnabar.  Vermilion.  Bicya¬ 
nide  of  mercury.  Turbith  mineral.  Nitrates  of  mercury.  Ace¬ 
tate  of  mercury.  Lead.  Acetate  (sugar  of  lead).  Goulard’s 
extract.  Nitrate  of  lead.  Chloride  of  lead.  Oxychloride 

(Turner’s  yellow).  Carbonate  of  lead  (white  lead).  Sulphate. 
Chromate.  Iodide.  Oxides.  Copper.  Alloys  of  copper.  Sul¬ 
phate  (blue  vitriol).  Subacetate  (verdigris).  Oxychloride.  Phos¬ 
phate.  Sulphuret.  Ammonio-sulphate.  Nitrate.  Carbonate. 
Oxides.  Verditer.  Antimony.  Tartarised  antimony.  Chloride. 
Sulphurets.  Oxides.  Zinc.  Sulphate  (white  vitriol).  Acetate. 
Carbonate  (calamine).  Tin.  Chlorides.  Dyer’s  spirit.  Silver. 

Nitrate  (lunar  caustic).  Gold.  Terchloride.  Iron.  Sulphate 
(copperas  or  green  vitriol).  Muriate.  Bismuth.  Subnitrate. 

Chrome.  Bichromate  of  potash. 

3.  Vegetable  Irritants. 

Aloes.  Anemone.  Arum.  Bryony.  Castor-oil  seeds.  Cayenne 
pepper.  Celandine.  Colocynth.  Creasote.  Croton  seeds  and 
oil.  Daffodil.  Elaterium.  Elder.  Euphorbium.  Gamboge. 
Hyssop.  Jatropha  (Curcas).  Jalap.  Manchineel.  Mezereon. 
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Mustard.  Ranunculus.  Savin.  Scammony.  Stavesacre.  Caltha 
palustris.  Clematis  vitalba.  CocMearia  armoracia.  Cyclamen 
Europaeum.  Eritillaria  imperialis.  Lobelia  syphilitica.  Plumbago 
Europiea.  Rhus  toxicodendron.  Rhus  radicans.  Rhododendron 
chrysanthum.  Sedimi  acre.  Oil  of  tar.  Oil  of  turpentine.  Py- 
roxylic  spirit.  Dippel’s  oil.  Eusel  oil.  Decayed  vegetable  matter. 
Decayed  carrots.  Potatoes.  Mould.  Mouldy  bread.  Elour. 
Ergot  of  rye. 

4.  Animal  Irritants  and  Animal  Poisons. 

Cantharides.  Poisonous  food.  Eish  poison.  The  Muscle.  Whelk. 
Oyster.  Periwinkle.  Lobster.  Crab.  Pickled  salmon.  Herring. 
Halibut.  Mackerel.  Tunny.  Cheese.  Sausages.  Train  oil. 
Flesh  of  animals  poisoned  from  disease  or  decay.  Bacon.  Diseased 
and  putrefied  animal  matter.  Farcinoma  (Glanders).  Poison  of  the 
dead  body.  Poison  of  rabies  (Hydrophobia).  Poison  of  venomous 
serpents.  The  viper.  Rattlesnake.  Cobra  di  Capello.  Venomous 
insects.  Scorpion.  Scolopendra.  Spider.  Tarantula.  Argos 
Persicus.  Bee.  Wasp.  Hornet. 

Class  II. 

NARCOTIC  POISONS. 

Opium.  Morphia  and  its  salts.  Hydrocyanic  acid.  Bitter  almond. 
Cherry  laurel.  Jatropha  manihot.  Cyanide  of  potassium.  Hyos- 
cyamus.  Lactuca.  Solanum.  Camphor.  Alcohol.  Ether. 

Class  III. 

NARCOTICO-IRRITANT  POISONS. 

Carbazotic  acid.  Cevadilla.  Cocculus  Indicus.  Coriaria  myrtifolia. 
Darnel  grass.  Foxglove.  Hellebore.  Hemlock.  Ipecacuanha. 
Laburnum.  Lobelia  inflata.  Meadow-saffron.  Monkshood.  Mush¬ 
rooms.  Nightshade.  Nux  vomica  (Strychnia).  Rue.  Squill. 
Thornapple.  Ticunas.  Tobacco.  Upas.  Woorara.  Yew. 

POISONOUS  GASES. 

Ammonia.  Carbonic  acid.  Carbonic  oxide.  Carburetted  hydrogen 
(coal-gas).  Chlorine.  Cyanogen.  Llydrogen.  Muriatic  acid. 
Nitrogen.  Protoxide  of  nitrogen.  Deutoxide  of  nitrogen.  Sul¬ 
phuretted  hydrogen.  Sulphurous  acid. 
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CHAPTER  IV. 

EVIDENCE  OF  POISONING  IN  THE  LIVING  SUBJECT  —  SYMPTOMS 
OCCUR  SUDDENLY — CAUSES  OF  RETARDATION  OF  SYMPTOMS — 
ACTION  OF  POISONS  AGGRAVATED  BY  DISEASE — SYMPTOMS  CON¬ 
NECTED  WITH  FOOD  OR  MEDICINE — SUDDEN  DEATH  FROM  NATURAL 
CAUSES  MISTAKEN  FOR  POISONING — SEVERAL  PERSONS  ATTACKED 
SIMULTANEOUSLY — EVIDENCE  FROM  THE  DETECTION  OF  POISON 
IN  FOOD. 

We  shall  next  proceed  to  consider  the  evidence  of  poisoning  in  the 
living  subject.  To  the  practitioner  the  diagnosis  of  a  case  of  poisoning 
is  of  very  great  importance,  as  by  mistaking  the  symptoms  produced 
hy  a  poison  for  those  arising  from  natural  disease,  he  may  omit  to 
employ  those  remedial  measures  which  have  been  found  efficacious  in 
counteracting  its  effects,  and  thus  lead  to  the  certain  death  of  the 
patient.  To  a  medical  jurist  a  correct  knowledge  of  the  symptoms 
furnishes  the  chief  evidence  of  poisoning,  in  those  cases  in  which  per¬ 
sons  are  charged  with  the  criminal  administration  of  poison  with  intent 
to  murder,  hut  from  the  effects  of  which  the  patient  ultimately  recovers. 
The  symptoms  produced  during  life,  constitute  also  an  important  part 
of  evidence,  in  those  instances  in  which  the  poison  proves  fatal.  At 
present,  however,  we  will  suppose  the  case  to  have  been,  that  poison 
has  been  taken  and  the  patient  survives.  Most  toxicological  writers 
have  laid  down  certain  characters  whereby  it  is  said  symptoms  of  poi¬ 
soning  may  be  distinguished  from  those  of  disease. 

1.  In  poisoning,  the  symptoms  appear  suddenly,  while  the 
individual  is  in  health. — It  is  the  common  character  of  most 
poisons,  when  taken  in  the  large  doses  in  which  they  are  usually 
administered  with  criminal  intent,  to  produce  serious  symptoms  either 
immediately  or  within  a  very  short  period  after  they  have  been  swal¬ 
lowed.  Their  operation,  under  such  circumstances,  cannot  be  suspended, 
and  then  manifest  itself  after  an  indefinite  interval ;  although  this  was 
formerly  a  matter  of  universal  belief,  and  gave  rise  to  many  absurd 
accounts  of  what  was  termed  slow  poisoning.  In  modern  times,  the 
negroes  of  Martinique  have  been  said  to  possess  this  art,  but  the  late 
interesting  researches  of  Dr.  Ituf'z  show  that  this  is  an  erroneous  state¬ 
ment.  (Annales  d’Hygiene,  1844,  i.  392;  also  ii.  170.)  It  is  very 
true,  that  these  powerful  agents,  given  at  intervals  in  small  doses,  do 
not  cause  those  striking  symptoms  upon  which  a  practitioner  commonly 
relies  as  evidence  of  poisoning.  They  may  then  produce  disorder,  but 
of  so  slight  a  nature,  as  scarcely  to  excite  suspicion.  In  fact,  under 
these  circumstances,  the  symptoms  often  so  closely  resemble  those  of 
disease,  that  an  experienced  practitioner  may  be  easily  mistaken 
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respecting  their  origin,  especially  where  no  circumstances  exist  to 
create  the  least  suspicion  of  criminality  on  the  part  of  relatives  and 
others  around  the  patient.  Arsenic  given  in  small  doses,  at  long 
intervals,  has  thus  occasioned  symptoms  resembling  those  which  depend 
on  disease  of  the  stomach.  After  several  attacks  and  recoveries  sus¬ 
picion  may  be  completely  disarmed.  In  November  1846,  a  case  of 
this  kind  was  referred  to  me  for  investigation,  in  which  it  was  alleged 
that  a  farmer  in  one  of  the  midland  counties  had  been  poisoned  two 
years  before  by  his  housekeeper,  who  was  a  respectable  person,  and 
most  attentive  to  him  as  a  nurse  during  his  illness.  He  had  been 
attacked  with  vomiting  and  other  signs  of  gastric  disorder,  about  three 
months  before  his  death,  hut  recovered  under  medical  treatment. 
About  eight  days  before  death  the  symptoms  recurred  with  greater 
violence  than  ever,  and  he  sank  under  them.  They  were  referred  to 
ulceration  of  the  stomach,  so  closely  did  they  resemble  those  of  disease. 
As  there  was  no  suspicion  of  poison,  the  body  was  not  examined ;  and 
nothing  would  have  been  known  respecting  the  real  cause  of  death,  hut 
for  a  statement  made  two  years  afterwards,  by  the  housekeeper,  that 
she  had  on  two  occasions  administered  to  her  master  small  doses  of 
arsenic,  and  the  last,  probably  from  its  being  larger  than  the  first,  had 
occasioned  death.  Again,  there  are  what  are  called  accumulative  poi¬ 
sons, — substances  which,  in  small  divided  doses,  given  at  long  intervals, 
produce  scarcely  any  perceptible  effect  on  the  system;  hut  which 
appeal’  to  accumulate  in  the  body,  and  at  some  unexpected  time  their 
power  is  manifested  with  sudden  and  violent  energy.  To  these  forms 
of  poisoning,  which  it  is  extremely  rare  to  meet  with  on  criminal 
charges,  the  characters  about  to  be  described  are  not  applicable. 

"When  poison  is  criminally  administered,  it  is  almost  always  in  such 
doses  as  to  cause  the  symptoms  to  appear  suddenly ,  and  to  run  their 
course  with  great  rapidity.  The  symptoms  of  poisoning  by  prussic 
acid,  oxalic  acid,  or  strychnia,  appear  immediately,  or  within  a  very 
few  minutes  after  the  poison  has  been  swallowed.  In  one  case,  how¬ 
ever,  where  the  dose  of  prussic  acid  was  small,  and  insufficient  to  pro¬ 
duce  death,  the  poison  was  supposed  by  the  patient  not  to  have  begun 
to  act  until  after  the  lapse  of  fifteen  minutes  (Ed.  Med.  and  Surg.  J. 
lix.  72.)  The  symptoms  caused  by  arsenic  and  other  irritants,  and, 
indeed,  by  all  poisons  generally,  are  commonly  manifested  in  from  half 
an  hour  to  an  hour.  It  is  rare  that  the  appearance  of  the  symptoms 
is  protracted  for  two  hours,  except  under  certain  peculiar  states  of  the 
system.  It  is  said,  that  some  narcotico-irritant  poisons,  such  as  the 
poisonous  mushrooms,  may  remain  in  the  stomach  twelve  or  twenty- 
four  hours  without  giving  rise  to  symptoms  ;  and  this  is  also  affirmed 
to  be  the  case  with  some  animal  irritants,  such  as  decayed  meat ;  but 
with  regard  to  the  first  point,  it  has  been  shown  by  Dr.  Peddie,  that 
mushrooms  may  produce  symptoms  in  half  an  horn’ ;  and  a  case  has 
fallen  under  my  own  observation,  where  the  symptoms  from  noxious 
food  come  on  within  as  short  a  time  after  the  meal,  as  is  commonly 
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observed  in  irritant  poisoning  by  mineral  substances.  In  cases  of 
poisoning  by  phosphorus,  the  symptoms  do  not  commonly  begin  until 
after  the  lapse  of  many  hours. 

Influence  of  sleep. — The  symptoms  produced  by  some  of  the  most 
common  poisons,  are  apt  to  be  retarded  under  certain  conditions  of  the 
system.  When  an  irritant  poison  is  taken  on  a  full  stomach,  the 
symptoms  do  not  commonly  appear  so  speedily  as  when  the  stomach 
is  empty.  So  again,  it  is  stated  by  Dr.  Christison,  from  cases  which 
have  fallen  under  his  notice,  that  sleep  retards  the  action  of  arsenic, 
and  the  same  may  hold  with  other  irritants.  Thus,  if  the  patient 
should  happen  to  fall  asleep  soon  after  swallowing  the  poison,  it  may 
not  produce  the  usual  symptoms  until  four  or  five  hours  afterwards,  or 
the  occurrence  of  these  may  be  even  longer  protracted.  This  is  sup¬ 
posed  to  be  owing  to  the  general  state  of  insensibility  of  the  body,  and 
the  depressed  condition  of  the  nervous  system  during  sleep. 

Influence  of  intoxication. — This  state  has  been  considered  to  retard 
the  operation  of  opium.  Observations  of  this  kind  must,  of  course,  be 
accidental ;  and  there  is  scarcely  a  sufficient  number  of  cases  reported  of 
narcotic  poisoning  under  these  circumstances,  to  justify  a  decided  opinion 
on  the  point.  It  was  observed  of  a  person  who  had  swallowed  a  strong 
dose  of  opium,  while  partially  intoxicated,  that  the  symptoms  were 
some  hours  before  they  were  manifested.  Perhaps,  strictly  speaking, 
the  symptoms  in  these  cases  are  masked. 

Influence  of  disease. — A  diseased  state  of  the  body  may  render  a 
person  comparatively  unsusceptible  of  the  action  of  some  poisons,  while 
in  other  instances  it  may  increase  their  action,  and  render  them  fatal 
in  small  doses.  In  dysentery  and  tetanus,  a  person  will  take,  without 
being  materially  affected,  a  quantity  of  opium  sufficient  to  kill  an  adult 
in  average  health.  Mania,  cholera,  hysteria,  and  delirium  tremens, 
are  also  diseases  in  which  large  doses  of  opium  may  be  borne  with 
comparative  impunity.  In  a  case  of  hemiplegia,  a  woman,  set.  29,  took 
for  six  days,  three  grains  of  strychnia  daily  without  injurious  conse¬ 
quences — the  dose  having  been  gradually  raised  (Gaz.  Med.  Mai  1845)  ; 
while  one  grain  of  strychnia  is  commonly  regarded  as  a  fatal  dose  to  a 
healthy  person.  In  a  case  of  tetanus,  Dupuytren  gave  as  much  as 
two  ounces  of  opium  at  a  dose  (60  grammes),  without  serious  conse¬ 
quences.  (Flandin,  Traite  des  Poisons,  i.  231.)  It  has  also  been  re¬ 
marked,  that  persons  affected  with  tetanus  are  not  easily  salivated  by 
mercury.  (Colies’s  Lectures,  i.  77.)  The  effect  of  certain  diseases  of 
the  nervous  system  as  well  as  of  habit,  either  in  retarding  the  appear¬ 
ance  of  symptoms,  or  in  blunting  the  operation  of  a  poison,  it  is  not 
difficult  to  appreciate  ;  and  they  are  cases  which  can  present  no  prac¬ 
tical  difficulty  to  a  medical  jurist.  On  the  other  hand,  in  certain  dis¬ 
eased  states  of  the  system,  there  is  an  increased  susceptibility  to  the 
action  of  poison.  Thus,  in  those  persons  who  have  a  tendency  to 
apoplexy,  a  small  dose  of  opium  may  act  more  quickly  and  prove  fatal. 
In  a  person  labouring  under  inflammation  of  the  stomach  or  bowels, 
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there  would  be  an  increased  susceptibility  to  the  action  of  arsenic  or 
other  irritants.  One  of  the  most  remarkable  instances  of  the  influence 
of  disease  in  increasing  the  operation  of  poison,  is  perhaps  seen  in 
cases  of  diseased  kidney  (granular  degeneration),  in  which  very  small 
doses  of  mercury  have  been  observed  to  produce  severe  salivation, 
leading  to  exhaustion  and  death.  A  knowledge  of  this  fact  is  of  im¬ 
portance  in  reference  to  charges  of  malapraxis,  when  death  has  arisen 
from  ordinary  doses  of  calomel  administered  to  persons  labouring  under 
this  disease.  A  medico-legal  case  in  which  this  question  arose,  will  be 
found  fully  reported  in  Guy’s  Hospital  Reports,  Vol.  iv.  Oct.  1846, 
p.  443.  As  a  general  principle  it  may  be  affirmed,  that  whenever  the 
body  is  much  debilitated  by  disease,  poisons  acquire  greater  virulence 
of  action.  A  most  absurd  degree  of  importance  appears  to  have  been 
attached  to  this  modifying  condition,  in  TawelVs  case  (Bucks  Lent 
Assizes,  1845).  It  was,  as  I  am  informed,  alleged  that  epilepsy  would 
increase  the  effects  of  prussic  acid,  so  as  to  render  this  poison  more 
rapidly  fatal  in  a  smaller  dose.  In  the  accident  which  occurred  to  the 
seven  Parisian  epileptics,  on  which  so  much  stress  was  laid  in  the 
defence,  one  patient  died  in  about  twenty  minutes,  and  another  lived 
three-quarters  of  an  hour,  although  all  took  the  same  dose ,  which  it 
was  afterwards  contended  was  unusually  large.  These  facts  connected 
with  the  influence  of  disease  are  obviously  of  some  importance  in  rela¬ 
tion  to  those  cases  where  the  party  who  has  taken  the  poison  is 
already  in  a  diseased  or  exhausted  state.  Thus,  then,  there  are  but 
few  exceptions  to  the  rule  laid  down,  that  the  symptoms  of  poisoning 
are  liable  to  appear  suddenly ;  and  that  in  most  cases  they  are  com¬ 
monly  manifested  within  an  hour. 

Symptoms  appear  during  a  state  of  health. — Symptoms  of  poisoning 
often  manifest  themselves  in  a  person  while  in  a  state  oi  perfect  health , 
without  any  apparent  cause.  This  rule  is,  of  course,  open  to  numerous 
exceptions,  because  the  person  on  whose  life  the  attempt  is  made,  may 
be  actually  labouring  under  disease  ;  and  under  these  circumstances, 
the  symptoms  of  poisoning  are  so  obscure  as  often  to  disarm  all  suspi¬ 
cion.  In  the  case  of  Mrs.  Smith ,  who  was  poisoned  by  orpiment  in 
1835,  it  was  the  fact  of  the  deceased  having  laboured  under  general 
illness  for  some  time  before  death,  that  prevented  any  suspicion  from 
being  fixed  on  the  prisoner  Burdock,  who  attended  her  as  a  nurse. 
When  poison  is  exhibited  in  medicine,  a  practitioner  is  very  liable  to 
be  deceived,  especially  if  the  disease  under  which  the  party  is  labouring 
be  of  an  acute  nature,  and  attended  by  symptoms  of  disorder  in  the 
alimentary  canal.  Several  cases  of  poisoning  have  occurred  within  the 
last  few  years,  where  arsenic  was  criminally  substituted  for  medicine, 
and  given  to  the  parties  while  labouring  under  a  disorder  of  the  bowels. 
Thus,  then,  it  may  be  said  with  respect  to  this  character  of  poisoning, 
that  when  in  a  previously  healthy  person,  violent  vomiting  and  purging 
occur. suddenly,  and  without  any  assignable  cause,  such  as  disease  or 
indiscretion  in  diet,  to  account  for  them,  there  is  strong  reason  to  sus- 
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pect  that  irritant  poison  has  been  taken.  When  the  party  is  already 
labouring  under  disease,  we  must  he  especially  watchful  on  the  occur¬ 
rence  of  any  sudden  change  in  the  character  or  violence  of  the  symp¬ 
toms,  unless  such  change  can  be .  easily  accounted  for  on  common  or 
well-known  medical  principles.  In  most  cases  of  criminal  poisoning, 
we  meet  with  alarming  symptoms  without  any  obvious  or  sufficient 
natural  cause  to  explain  them.  The  practitioner  is  of  course  aware 
that  there  are  certain  diseases  which  are  liable  to  occur  suddenly  in 
healthy  people,  the  exact  cause  of  which  may  not  at  first  sight  he  appa¬ 
rent  ;  therefore  this  criterion  is  only  one  out  of  many  on  which  a  medi¬ 
cal  opinion  should  be  founded.  Some  have  said  that  the  symptoms  of 
poisoning  are  characterized  by  a  regularity  of  increase,  or  by  becoming 
more  and  more  aggravated  as  the  case  advances ;  but  this  is  a  weak 
criterion.  In  the  operation  of  most  of  the  active  irritants,  there  are 
often  remissions,  and  occasionally  intermissions  of  pain,  so  as  to  give 
rise  to  a  false  hope  of  recovery.  It  must  not  therefore  be  inferred 
that  a  recurrence  of  the  symptoms  of  irritation  is  necessarily  indicative 
of  the  administration  of  a  fresh  dose  of  poison.  The  character  of  the 
symptoms  is  in  other  cases  suddenly  changed ;  vomiting  may  cease, 
and  may  be  succeeded  by  coma.  While,  then,  on  the  one  hand,  such  a 
case  might,  by  our  trusting  too  much  to  this  criterion,  be  regarded  as  one 
rather  of  disease  than  of  poisoning there  are,  on  the  other,  certain  dis¬ 
eases  which  are  very  rapid  and  violent  in  their  progress,  and  the  symptoms 
of  these  might,  for  the  same  reason,  he  mistaken  for  those  of  poisoning. 

2.  In  poisoning,  the  symptoms  appear  soon  after  a  meal,  or 

SOON  AFTER  SOME  KIND  OF  FOOD  OR  MEDICINE  HAS  BEEN  TAKEN. — 
This  is  by  far  the  most  important  character  of  poisoning  in  the  living 
body.  It  has  been  already  observed,  that  most  poisons  begin  to 
operate  within  about  an  hour  after  they  have  been  swallowed ;  and 
although  there  are  some  few  exceptions  to  this  remark,  yet  they  occur 
under  circumstances  easily  to  be  appreciated  by  a  practitioner.  Thus, 
then,  it  follows,  that,  supposing  the  symptoms  under  which  a  person  is 
labouring,  to  depend  on  poison,  the  substance  has  most  probably  been 
swallowed  either  in  food  or  medicine,  from  half  an  hour  to  an  hour 
previously.  It  must  be  observed,  however,  that  cases  of  poisoning  may 
occur  without  the  poison  being  introduced  by  the  mouth.  Oil  of  vitriol 
has  been  thrown  up  the  rectum  in  the  form  of  enema,  and  caused  death : 
the  external  application  of  arsenic,  corrosive  sublimate,  and  cantharides 
has  destroyed  life.  In  one  case  arsenic  was  introduced  into  the  vagina 
of  a  female,  and  she  died  in  five  days  under  all  the  symptoms  of  arseni¬ 
cal  poisoning.  (Schneider,  Ann.  der  Ges.  Staatsarzneikunde,  i.  229.) 
Such  cases  are  rare,  but  nevertheless  the  certainty  that  they  have 
occurred  where  their  occurrence  could  hardly  have  been  anticipated, 
shows  that  in  a  suspicious  case,  a  practitioner  should  not  deny  the  fact 
of  poisoning,  merely  because  it  is  proved  that  the  patient  could  not 
have  taken  the  poison  in  the  usual  way — by  deglutition. 
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Let  us  suppose,  however,  the  circumstances  to  have  been  such  that 
these  secret  means  of  destruction  could  not  have  been  resorted  to,  and 
that  the  poison  is  one  of  those  most  commonly  selected  by  a  murderer, 
such  as  arsenic,  oxalic  acid,  or  corrosive  sublimate ;  then  we  may 
expect  that  this  character  of  poisoning  will  be  made  evident  to  us,  and 
that  something  must  have  been  swallowed  by  the  patient  shortly  before 
these  alarming  symptoms  appeared.  By  observations  attentively 
made,  it  may  be  in  our  power  to  connect  the  appearance  of  the  symp¬ 
toms  with  a  particular  article  of  food,  and  thus  indirectly  lead  to  the 
detection  of  the  criminal.  Supposing  that  many  hours  have  passed 
since  food  or  medicine  was  taken  by  the  patient,  without  any  effect 
ensuing, — it  becomes  very  probable  that  the  symptoms  are  due  to 
some  other  cause,  and  not  to  poison.  The  time  of  the  occurrence  of 
the  symptoms  in  relation  to  a  particular  meal,  is  then  a  fact  of  especial 
importance  in  forming  an  opinion  when  poisoning  is  suspected,  as  the 
following  cases  will  show. 

The  Crown  Prince  of  Sweden  was  considered  by  many  to  have  been 
killed  by  poison.  The  prince,  it  appears,  was  reviewing  some  troops, 
when  he  was  observed  to  fall  suddenly  from  his  horse,  and  he  died 
half  an  hour  afterwards.  His  physician,  Dr.  Rossi,  was  accused  of 
having  administered  poison  to  him,  and  was  obliged  for  his  own  secu¬ 
rity  to  quit  the  country.  It  is  obvious,  however,  from  an  examination 
of  the  particulars  of  the  case,  that  had  this  sudden  attack  been  due  to 
poison,  it  could  only  have  been  from  one  of  the  most  active  narcotics, 
given  to  him  but  a  short  time  before  he  fell  from  his  horse.  But  it 
was  ascertained  that  the  prince  had  taken  neither  solid  nor  liquid  of 
any  kind  for  at  least  four  hours  previously  to  his  death.  The  allega¬ 
tion  of  poisoning  was  thus  disproved,  for  no  poison  operating  with 
symptoms  like  those  under  which  the  prince  had  died  could  have 
had  its  effects  suspended  for  four  hours.  The  cause  of  death  was 
apoplexy. 

The  following  case,  mentioned  by  Dr.  Christison,  is  also  of  some 
interest.  A  middle-aged  man  retired  to  bed  one  afternoon  about  two 
o’clock,  much  fatigued.  In  about  a  quarter  of  an  hour,  he  was  found 
by  one  of  his  workmen,  gasping,  rolling  his  eyes,  and  quite  insensible ; 
he  died  a  few  minutes  afterwards.  As  he  had  lived  unhappily  with 
his  wife,  it  was  suspected  that  she  had  poisoned  him ;  and  the  body 
was  therefore  examined.  The  only  morbid  appearance  met  with  was 
a  considerable  tuberculation  of  the  septum  and  parietes  of  the  ventri¬ 
cles  of  the  heart.  This  was  probably  the  cause  of  death  :  had  there 
been  any  doubt  on  the  point,  the  circumstances  attending  the  man’s 
death  would  at  least  have  shown  that  it  was  impossible  he  could  have 
died  from  poison.  The  deceased  had  taken  nothing  since  his  breakfast 
at  nine  o’clock.  No  poison,  but  one  of  the  most  active  narcotics  in  a 
large  dose,  given  but  a  short  time  before  the  attack,  could  have  caused 
death  in  a  quarter  of  an  hour.  These  active  poisons  cannot  have  their 
effects  suspended  for  five  hours.  It  was,  therefore,  clear,  without 
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resorting  to  a  chemical  analysis  of  the  contents  of  the  stomach,  that 
the  deceased  could  not  have  died  from  poison. 

In  February  1845,  the  following  case  was  submitted  to  me  by  my 
friend  Mr.  J.  G.  French.  A  child  between  two  and  three  years  of 
age,  in  tolerable  health,  was  one  afternoon  suddenly  seized  with  stupor, 
convulsions,  and  insensibility,  and  died  in  twenty-three  hours.  After 
death  the  brain  was  found  highly  congested.  All  suspicion  of  narcotic 
poisoning  was  done  away  with  by  the  fact  that  the  child  had  taken 
nothing  since  its  dinner  at  two  o’clock,  and  the  symptoms  suddenly 
appeared  at  half-past  five,  i.  e.  three  hours  and  a  half  afterwards. 
(Med.  Gaz.  xxxvi.  82.) 

The  following  case  of  sudden  death  under  symptoms  resembling 
those  caused  by  irritant  poison,  is  also  of  interest.  At  three  P.M.,  on 
the  19th  of  January,  a  child,  aged  eleven,  was  found  by  a  medical 
practitioner  who  was  called  to  see  her,  in  a  state  of  collapse  ;  pulse  at 
the  wrist  scarcely  to  be  felt ;  extremities  cold ;  countenance  livid.  She 
was  quite  sensible,  and  complained  of  pain  over  the  abdomen,  which 
was  full,  and  evidently  contained  fluid.  The  pain  was  not  increased 
by  pressure.  Stimulants  were  administered.  Three  hours  after  the 
visit  she  was  dead.  The  parents  gave  the  following  history  of  the 
case.  In  August  last  she  had  an  erysipelatous  affection  of  one  leg, 
which  disappeared  after  the  use  of  some  aperient  medicines.  Soon 
after,  she  began  to  complain  of  pain  over  the  abdomen,  with  loss  of 
appetite.  The  pain  was  never  severe,  neither  was  her  general  health 
so  much  disturbed  as  to  confine  her  to  the  house,  or  to  induce  her 
friends  to  apply  for  medical  advice.  After  five  or  six  weeks,  her  body 
began  to  enlarge ;  she  had  thirst,  and  became  indifferent  to  motion, 
and  was  soon  fatigued  by  any  bodily  exertion.  The  abdominal  pains 
were  now  trifling,  recurring  only  at  intervals.  She  continued  in  this 
state  till  December,  when  she  left  home.  During  her  absence  her 
appetite  improved,  but  her  body  continued  large,  and  her  strength 
declined.  She  returned  to  her  friends  on  the  17th  of  January.  On 
the  1 8th  she  ate  a  hearty  dinner  with  the  family,  and  seemed  better 
than  usual.  At  five  p.m.,  about  four  hours  after  dinner,  she  was 
seized  with  violent  pain  over  the  abdomen,  and  vomiting.  Collapse 
ensued,  and  she  died  in  twenty-five  hours.  The  stomach  and  intes¬ 
tines  were  found  healthy,  and  contained  only  partially  digested  food. 
(Prov.  Journal,  Feb.  19,  1845,  p.  114.) 

If  in  either  of  these  four  cases  the  symptoms  had  supervened  shortly 
after  food  had  been  taken,  it  is  easy  to  understand  that  they  might 
have  been  referred  to  poison.  By  bearing  in  mind  these  facts,  re¬ 
garding  the  period  at  which  the  more  common  poisons  begin  to  pro¬ 
duce  their  effects,  it  may  often  be  in  our  power  to  determine  summa¬ 
rily,  without  a  chemical  analysis,  whether  the  case  be  one  of  poisoning 
or  not.  In  several  instances  which  have  been  brought  to  Guy’s  Flos- 
pital,  where  narcotic  poison  was  suspected  to  have  been  the  cause  of 
comatose  symptoms  and  rapid  death,  there  was  no  difficulty  in  deciding 
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against  the  suspicion  of  poisoning,  merely  from  observing  the  circum¬ 
stances  under  which  the  attack  took  place.  Facts  of  this  kind  may 
sometimes  serve  to  establish  the  innocence  of  an  accused  party,  and  at 
others  to  point  out  the  real  criminal. 

A  woman  aged  sixty-five,  accused  her  husband,  an  old  man  of 
seventy,  of  having  attempted  to  poison  her.  The  woman  was  pas¬ 
sionate,  ill-tempered,  eccentric  in  her  habits,  and  subject  to  occasional 
attacks  of  hysteria.  She  handed  to  the  authorities  a  vessel  containing 
arsenic  in  coarse  powder ;  and  some  food  which  she  stated  had  been 
prepared  for  her  by  the  prisoner.  On  analysis,  the  food  was  found  to 
contain  a  large  quantity  of  arsenic.  The  husband  was  immediately 
committed  to  prison.  The  wife  left  her  bed,  and  was  apparently  quite 
well ;  and  so  she  remained  for  eight  days  afterwards,  no  symptoms  of 
poisoning  having  manifested  themselves  about  her.  She  was  then 
seized  with  a  fit  of  mania,  and  was  guilty  of  many  extravagant  acts. 
She  died  the  following  day,  i.  e.  nine  days  after  she  had  accused  her 
husband  of  having  administered  arsenic  to  her  in  her  food.  On  a  post¬ 
mortem  examination,  it  was  evident  she  had  died  from  the  effects  of 
arsenic.  This  poison  was  found  in  large  quantity  in  the  alimentary 
canal ;  and  there  were  the  usual  morbid  changes  in  the  stomach  and 
intestines.  The  husband  denied  that  he  had  administered  poison  to 
the  deceased.  This  denial,  however,  would  have  availed  him  but  little, 
had  it  not  been  for  the  careful  medico-legal  investigation  of  the  whole 
case,  made  by  the  medical  witnesses.  As  the  husband  had  been  con¬ 
fined  in  prison  eight  days  before  the  death  of  his  wife,  he  could  not 
have  committed  the  crime  imputed  to  him,  unless  he  had  admini¬ 
stered  the  arsenic  previous  to  his  imprisonment.  His  guilt,  therefore, 
rested  upon  the  medical  question,  whether  a  large  quantity  of  arsenic 
could  be  taken  by  a  person  and  remain  dormant  in  the  system,  with¬ 
out  producing  any  of  its  usual  effects  for  the  long  period  of  eight  days  ? 
The  witnesses  very  properly  answered  the  question  in  the  negative, 
and  the  husband  wras  immediately  discharged,  (Annales  d’  Hygiene, 
1836,  ii.  391.)  While  the  prisoner  was  with  his  wife,  she  did  not 
suffer  from  the  symptoms  of  poisoning,  nor  was  there  any  proof  that 
he  had  administered  poison.  When,  however,  he  was  so  situated  that 
he  could  not  possibly  have  been  accessory  to  its  administration,  she 
died  from  its  effects.  It  was  fortunate  for  the  accused  that  he  was 
thrown  into  prison,  and  that  the  case  fell  into  the  hands  of  persons 
versed  in  the  subject  of  legal  medicine. 

The  following  singular  case  is  related  by  Alison : — 

Jean  Aitkin,  or  Humphreys,  was  tried  at  the  Aberdeen  September 
Circuit,  1830,  for  the  murder  of  her  husband,  by  pouring  sulphuric 
acid  down  his  throat  as  he  lay  asleep  in  bed.  The  parties  frequently 
quarrelled,  and  were  both  addicted  to  habits  of  intoxication.  On  the 
night  in  question,  some  friends  had  passed  the  evening  with  them 
drinking.  They  went  away  about  twelve  o’clock  at  night,  and  soon 
after  this,  the  deceased  was  seen  asleep  in  bed.  The  only  persons  in 
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the  house  at  this  time  were  the  prisoner  and  a  servant-maid,  and  the 
street  door  was  locked  so  that  no  other  person  could  have  access. 
The  prisoner  left  the  servant’s  room  on  her  stocking-soles,  a  thing 
unusual  for  her,  and  when  she  returned  in  about  twenty  minutes,  she 
told  the  servant  that  her  husband  was  roaring  mad  with  drink.  The 
girl,  upon  going  to  him,  found  him  lying  upon  his  back,  declaring  he 
was  all  roasting.  The  prisoner  at  first  showed  an  unwillingness  to 
send  for  a  medical  man,  hut  at  length  did  so.  When  the  deceased  left 
the  guests  at  twelve,  there  were  only  two  glasses  on  the  table  in  the 
room ;  but  when  the  neighbours  came  in  after  the  alarm,  there  were 
three,  and  the  third  was  proved  to  have  come  from  a  room  above 
stairs,  of  which  the  prisoner  had  the  key.  This  glass  contained,  it 
was  supposed,  sulphuric  acid.  In  the  room  where  the  deceased  was 
lying  there  was  a  vial  which  had  contained  sulphuric  acid,  but  it  was 
then  nearly  empty.  The  deceased  lived  two  days,  but  never  could 
give  any  further  account  of  the  matter  than  that  he  went  to  sleep 
quite  well,  and  awoke  “  all  roasting,”  and  had  suffered  the  utmost 
agony  ever  since.  He  evidently  died  from  the  effects  of  sulphuric 
acid,  large  quantities  of  which  were  detected  on  his  shirt,  on  the 
blanket  and  bedcover,  and  a  little  on  the  prisoner’s  bedgown  and 
handkerchief ;  but  not  a  trace  of  the  poison  could  be  discovered  in  the 
stomach  or  intestines  of  the  deceased.  (Alison,  Criminal  Law  of  Scot¬ 
land,  p.  75.)  Tor  an  able  medico-legal  analysis  of  this  case  by  Dr. 
Christison,  see  Medical  Gazette,  vol.  viii.  p.  77. 

The  defence  pleaded  that  the  deceased  had  voluntarily  taken  the  poison 
and  committed  suicide ;  but  the  only  time  at  which  he  could  by  any  pos¬ 
sibility  have  taken  it,  was  when  he  was  drinking  with  his  friends  ;  for 
immediately  after  they  left,  he  went  to  bed,  and  was  seen  asleep  ;  and, 
according  to  his  own  account,  he  awoke  suddenly  with  the  pain, 
and  other  symptoms  produced  by  this  poison.  It  was  impossible  that 
he  could  have  swallowed  the  acid  while  drinking  with  his  friends ;  for 
the  symptoms  of  the  corrosives  come  on  suddenly,  and  cannot  be  sus¬ 
pended  ;  therefore  the  poison  must  have  been  poured  down  his  throat 
wrhile  he  was  sleeping,  and  as  the  house  was  at  that  time  fastened  up, 
this  act  could  only  have  been  perpetrated  by  the  prisoner  or  the  maid¬ 
servant.  The  circumstances  above  mentioned  clearly  showed  that  the 
prisoner  was  the  guilty  party.  It  will  be  observed  that  all  suspicion 
of  suicide,  as  well  as  of  murder  on  the  part  of  the  persons  with  whom 
the  deceased  had  been  drinking,  was  entirely  removed,  by  attention 
being  paid  to  this  well-marked  character  of  the  corrosive  poisons. 

When  symptoms  resembling  those  of  poisoning  speedily  follow  the 
ingestion  of  food  or  medicine,  there  is,  however,  always  great  room 
for  suspicion ;  but  caution  should  be  observed  in  drawing  inferences, 
since  the  most  extraordinary  coincidences  sometimes  present  them¬ 
selves.  In  the  celebrated  case  of  Sir  Theodosius  Boughton,  who  was 
poisoned  by  his  brother-in-law,  Doncllan,  in  1781,  the  fact  of  alarm¬ 
ing  symptoms  coming  on  in  two  minutes  after  the  deceased  had  swal- 
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lowed  what  was  supposed  to  be  a  simple  medicinal  draught,  became 
the  most  important  evidence  against  the  prisoner.  There  is  no  doubt 
that  laurel- water  had  been  substituted  for  the  medicine  by  the  prisoner. 
I  may  here  remark,  that  the  practice  of  substituting  poisonous  mix¬ 
tures  for  medicinal  draughts  or  powders,  is'  by  no  means  unusual, 
although  it  might  he  supposed  to  indicate  a  degree  of  refinement  and 
knowledge  not  commonly  to  be  found  among  the  lower  class  of  crimi¬ 
nals.  Medical  practitioners  are  thus  apt  to  be  imposed  upon,  and  the 
following  case,  related  by  one  of  our  present  judges,  will  serve  as  a 
caution.  An  apothecary  prepared  a  draught,  into  which  another  per¬ 
son  put  poison,  intending  thereby  to  destroy  the  life  of  the  patient  for 
whom  the  medicine  was  prescribed.  The  patient,  not  liking  the  taste 
of  the  draught,  and  thinking  that  there  was  something  suspicious  about 
it,  sent  it  back  to  the  apothecary,  who,  knowing  the  ingredients  of 
which  he  had  composed  it,  and  wishing  to  prove  to  his  patient  that 
he  had  done  nothing  wrong,  drank  it  himself,  and  died.  In  this  case, 
he  was  the  unconscious  agent  of  his  own  death ;  and  although  the 
draught  was  intended  for  another,  the  party  who  poisoned  it  was  held 
guilty  of  murder.  This  case  contains  a  serious  warning  to  medical 
witnesses.  It  is  not  very  unusual  on  trials  for  poisoning,  when  the 
poison  is  conveyed  through  medicine,  to  find  a  medical  witness  offering 
to  swallow  his  own  draughts  in  a  court  of  law,  in  order  to  furnish  to 
the  court  and  jury  a  convincing  practical  illustration  of  the  innocence 
of  the  medicine !  I  need  hardly  observe  that  an  exhibition  of  this 
kind  is  never  required  of  a  medical  witness.  The  court  will  receive 
his  deposition,  without  compelling  him  to  swallow  his  own  medicine, 
even  supposing  it  not  to  have  been  secretly  poisoned.  If  any  doubt 
he  raised  of  the  innocent  properties  of  the  draught,  a  chemical  analysis 
of  its  contents  will  he  far  more  satisfactory,  and  attended  with  no  kind 
of  risk  to  the  practitioner. 

In  a  case  which  I  had  to  examine  in  February  1847,  a  mixture  of 
soap  liniment  and  opium  had  been  substituted  for  the  tincture  of 
sesquichloride  of  iron,  prescribed  for  a  female  many  months  before. 
Some  of  the  liniment  had  been  given  to  a  young  infant,  and,  as  it  was 
alleged,  had  led  to  its  death.  The  mother  was  tried  and  acquitted 
upon  the  charge  of  murder  at  the  Essex  Lent  Assizes,  1847,  the  cause 
of  death  not  being  clearly  traced  to  the  action  of  the  opiate.  ( Queen  v. 
Gray  and  Bright .)  The  defence  was,  that  a  mistake  had  been  made  in 
dispensing  the  medicine ;  hut  the  fact  that  the  phial  had  originally 
contained  an  iron  mixture,  was  proved  by  the  discovery  of  iron  in 
some  brown  stains  upon  the  label,  owing  to  a  portion  of  the  liquid 
having  been  accidentally  spilled  over  it.  The  cork  was  also  blackened 
from  the  gallic  acid  and  tannin  contained  in  it. 

On  the  other  hand,  the  occurrence  of  symptoms  resembling  those 
produced  by  poison,  soon  after  food  or  medicine  has  been  taken,  may 
be  a  pure  coincidence.  In  such  a  case,  poison  is  always  suspected  by 
the  vulgar ;  and  it  will  be  the  duty  of  a  medical  jurist  to  guard  against 
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the  encouragement  of  such  a  suspicion,  until  he  has  strong  grounds  to 
believe  it  to  be  well  founded.  No  public  retractation  or  apology  can 
ever  make  amends  for  the  injury  which  may  in  this  way  be  inflicted 
on  the  reputation  of  another ;  for  those  who  hear  the  accusation,  may 
never  hear  the  defence.  In  all  such  cases,  a  practitioner  may  enter¬ 
tain.  a  suspicion,  but  he  should  always  avoid  expressing  it  or  giving  it 
publicity.  When  death  is  not  a  consequence,  it  is  difficult  to  clear  up 
such  cases,  except  by  the  aid  of  a  chemical  analysis ;  but  this,  as  we 
know,  is  not  always  applicable.  If  death  ensue,  the  real  cause  is 
usually  apparent,  and  a  suspicion  of  poisoning  is  thus  often  removed  by 
a  post-mortem  examination. 

The  fatal  symptoms  produced  by  perforation  of  the  stomach,  which 
in  some  respects  resemble  those  of  arsenical  poisoning,  almost  always 
attack  an  individual  soon  after  a  meal.  When  they  occur  some  hours 
after,  there  is  less  likelihood  of  confounding  them  with  arsenic.  A  few 
years  ago,  Mr.  Hilton,  of  Guy’s  Hospital,  and  myself,  had  to  examine 
a  case  of  this  description.  The  diagnosis  was  in  a  great  measure  aided 
by  the  fact,  that  the  violent  symptoms  did  not  appear  until  about  three 
hours  after  a  meal.  An  instance  occurred  within  my  knowledge,  where 
an  aged  lady  took  three  grains  of  a  white  powder,  prescribed  for  her 
by  her  medical  attendant.  In  about  ten  minutes  afterwards,  she  was 
seized  with  coma,  and  died  in  the-  course  of  an  horn.  The  medicine 
which  she  took  was  sulphate  of  quinine.  In  such  a  case  it  might 
have  been  most  plausibly  said,. — morphia  or  some  other  poisonous 
alkaloid  had  been  swallowed ;  but  the  circumstances  were  well  known  : 
death  was  due  to  apoplexy.  In  another  instance,  a  woman,  aged  37, 
rose  in  the  morning  in  her  usual  health,  with  the  exception  of  having 
a  slight  headache,  and  immediately  after  taking  breakfast,  was  attacked 
with  violent  vomiting,  which  continued  for  half  an  hour,  when  she  fell 
down  and  died  suddenly.  Here  again  there  was  room  for  suspecting 
poison,  owing  to  the  time  of  the  occurrence  of  symptoms,  but  it  was 
proved  that  the  woman  had  died  of  disease  of  the  brain.  Many  more 
such  cases  might  be  reported ;  but  these  will  show  that  all  inferences 
of  poisoning  under  such  circumstances  should  be  drawn  with  caution. 

The  following  case  reported  in  the  Medical  Gazette,  is  of  some  inte¬ 
rest  in  relation  to  the  question  which  we  are  here  considering : — A 
gentleman,  suffering  from  what  were  supposed  to  be  rheumatic  pains, 
applied  to  an  eminent  London  practitioner  for  advice.  He  prescribed 
for  him  draughts  containing  iodide  of  potassium  in  the  proportion  of 
six  to  eight  grains  to  each  dose.  The  draughts  were  prepared  by  the  i 
medical  attendant,  who  administered  one  to  the  patient — the  latter  f 
being  in  his  usual  health.  He  had  scarcely  swallowed  it,  when  he 
complained  of  its  being  too  strong,  and  declared  that  he  was  poisoned,  rj 
A  person  present  tasted  a  portion  of  the  liquid,  and  said  it  had  a  very  i 
strong  taste.  The  medical  attendant  put  the  other  draughts  into  his  j 
pocket,  saying  he  would  dilute  them,  and  left  the  house.  In  about  i 
half  an  horn'  the  patient  felt  extremely  ill.  Two  other  medical  men  t 
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were  sent  for,  but  before  they  could  arrive,  probably  au  hour  and  a  half 
bad  elapsed,  and  they  found  the  patient  dead.  It  is  not  stated  under  what 
symptoms  deceased  laboured ;  but  it  is  loosely  said  that  these  created 
a  strong  suspicion  of  poisoning.  The  medical  attendant  who  adminis¬ 
tered  the  draught  was  examined  before  the  coroner,  but  nothing  was 
elicited  as  to  the  cause  of  death.  The  remaining  draughts  were  not 
ordered  to  be  analysed,  nor  was  any  post-mortem  examination  of  the 
body  made.  One  medical  witness  was  asked  whether  eight  grains  of 
iodide  of  potassium,  or  even  twice  that  quantity,  would  be  sufficient  to 
cause  death.  He  replied  in  the  negative,  and  the  jury  returned  a  ver¬ 
dict  of  “  Died  by  the  visitation  of  God.”  The  investigation  of  this 
case  seems  to  have  been  so  disgracefully  conducted,  that  it  is  impossible 
to  speculate  on  what  could  have  been  the  cause  of  death, — whether  poi¬ 
son  or  disease.  The  principal  reason  for  suspecting  poison  was,  that 
the  symptoms  came  on  soon  after  the  taking  of  the  medicine ;  but  this, 
as  it  is  well  known,  is  not  in  itself  evidence  of  poisoning.  For  any  thing 
that  appears  in  the  report,  the  deceased  may  have  been  struck  with 
fatal  disease  of  the  heart  or  brain,  about  the  time  of  taking  the  medi¬ 
cine  ;  and  the  symptoms  preceding  death,  may  have  been  due  to  a  mere 
coincidence. 

It  seems  highly  probable  that  the  mere  fact  of  a  person  eating  a 
full  meal  after  long  fasting  will  give  rise  to  symptoms  resembling  those 
of  irritant  poisoning, — a  circumstance  which  does  not  appear  to  have 
attracted  the  attention  of  writers  on  toxicology.  Mr.  Holland,  of 
Manchester,  has  communicated  to  me  two  cases  of  this  description. 
In  one  the  symptoms  were  very  violent,  and  the  patient  nearly  died, 
in  fact  was  laid  out  for  dead.  The  other  patient  suffered  from  severe 
gastralgia  for  several  weeks.  Poisoning  was  at  first  strongly  suspected, 
but  the  suspicion  was  removed  by  the  fact,  that  others  in  health  had 
partaken  of  the  same  food,  principally  potatoes  mixed  with  gravy, 
without  any  injury ;  and  there  was  no  reason  to  suppose  that  any 
irritant  poison  could  have  been  mixed  with  the  food.  The  two  who 
suffered,  were  extremely  weak  and  exhausted  from  long  fasting,  and 
were  observed  to  eat  their  food,  which  was  quite  wholesome,  vora¬ 
ciously. 

3.  In  poisoning  when  several  partake  at  the  same  time 
OF  THE  same  food  or  medicine  (mixed  with  poison)  all  suffer 
from  similar  symptoms. — This  character  of  poisoning  cannot  always 
be  procured ;  but  it  furnishes  good  evidence  of  the  fact  when  it  exists. 
Thus,  supposing  after  a  meal  made  by  several  persons  from  the  same 
dish,  only  one  suffers,  the  suspicion  of  poisoning  is  considerably  weak¬ 
ened.  The  poisoned  article  of  food  may  be  detected  by  observing 
whether  they  who  suffer  under  symptoms  of  poisoning,  have  partaken  of 
one  particular  solid  or  liquid  in  common.  In  a  case  of  accidental  poison¬ 
ing  at  a  dinner-party,  a  friend  of  mine  observed  that  those  who  suffered 
from  the  symptoms,  had  taken  port  wine  only :  the  contents  of  the  bottle 

E 


50  SYMPTOMS  RESEMBLING  POISONING  DUE  TO  OTHER  CAUSES. 

were  examined,  and  found  to  be  a  saturated  solution  of  arsenic  in  wine. 
In  general,  considerable  reliance  may  be  placed  upon  this  character, 
because  it  is  very  improbable  that  any  common  cause  of  disease  should 
suddenly  attack  with  violent  and  alarming  symptoms,  many  healthy 
persons  at  the  same  time,  and  within  a  short  period  after  having  par¬ 
taken  of  food  together.  We  must  beware  of  supposing  that  where 
poison  is  really  present,  all  will  be  attacked  with  precisely  similar 
symptoms  5  because,  as  we  have  seen,  there  are  many  causes  which 
may  modify  them.  In  general,  that  person  who  has  partaken  most 
freely  of  the  poisoned  dish  will  suffer  most  severely,  but  even  this  does 
not  always  follow.  There  is  a  well-known  case  recorded  by  Bonnet, 
where,  among  several  persons  who  partook  of  a  dish  poisoned  with 
arsenic,  they  who  had  eaten  little  and  did  not  vomit,  speedily  died ; 
while  those,  on  the  other  hand,  who  had  partaken  largely  of  the  dish, 
and  had  in  consequence  vomited  freely,  recovered. 

It  was  just  now  remarked,  that  there  is  no  disease  likely  to  attack 
several  healthy  persons  at  the  same  time,  and  in  the  same  manner. 
This  is  undoubtedly  true,  as  a  general  principle ,  but  the  following 
case  will  show  that  mistakes  may  occasionally  arise  even  under  these 
circumstances.  It  occurred  in  London,  during  the  prevalence  of  the 
malignant  cholera  in  the  year  1832.  Four  of  the  members  of  a  family 
living  in  a  state  of  great  domestic  unhappiness,  sat  down  to  dinner  in 
apparently  good  health ;  some  time  after  the  meal,  the  father,  mother, 
and  daughter,  were  suddenly  seized  with  violent  vomiting  and  pinging. 
The  stools  were  tinged  with  blood,  while  the  blueness  of  the  skin, 
observed  in  cases  of  malignant  cholera,  was  wanting.  Two  of  the 
parties  died.  The  son,  who  was  known  to  have  borne  ill-will  against 
his  father  and  mother,  and  who  suffered  no  symptoms  on  this  occasion, 
was  accused  of  having  poisoned  them.  A  strict  investigation  took 
place  before  the  coroner ;  but  it  was  clearly  shown  by  the  medical 
attendant,  that  the  deceased  persons  had  really  died  of  the  malignant 
cholera,  and  there  was  no  reason  whatever  to  suspect  that  any  poison 
had  been  administered  to  them.  In  this  instance,  it  will  be  perceived  ; 
that  symptoms  resembling  those  of  irritant  poison  appeared  suddenly 
in  several  individuals  in  perfect  health,  and  shortly  alter  a  meal.  We 
hereby  learn  that  the  utility  of  any  rules  for  investigating  cases  of 
poisoning,  depends  entirely  on  the  judgment  and  discretion  with  which 
they  are  applied  to  particular  cases. 

Instances  in  which  a  whole  family  are  simultaneously  attacked  with 
symptoms  resembling  those  of  poisoning,  occasionally  present  them¬ 
selves,  and  are  often  attended  with  great  obscurity.  The  case  of  the 
Arzone  family  is  in  this  respect  of  some  interest.  The  family,  con-  t 
sisting  of  the  father,  mother,  and  three  children,  were  in  good  health 
up  to  the  evening  of  December  30,  1840.  On  January  1,  1841,  the 
father,  a  manufacturer  of  colours,  was  suddenly  taken  ill  with  griping 
pains  and  purging,  which  never  ceased  until  death.  He  was  sick  at 
times,  but  never  vomited ;  the  motions  were  offensive  and  black ;  had 
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frequently  cold  fits  during  the  day,  followed  by  much  fever.  His 
joints  were  swollen  and  painful.  He  died  on  the  20th  January.  On 
inspection,  the  stomach  and  intestines  were  found  healthy.  The  lungs 
and  pleura  presented  strong  evidence  of  inflammation  sufficient  to  ac¬ 
count  for  death.  The  three  children,  as  well  as  the  mother,  after 
suffering  from  somewhat  similar  symptoms,  died, — the  death  of  the 
mother  being  accelerated  by  parturition.  All  complained  of  general 
soreness  of  the  fleshy  parts  of  the  joints,  great  sensibility  of  the  skin, 
and  pain  produced  by  the  least  change  of  posture  :  they  suffered  from 
diarrhoea,  complained  of  a  cankery  or  metallic  taste  in  the  mouth,  and 
there  was  a  watery  state  of  the  mouth  and  eyes,  with  a  dry  cough. 
The  abdominal  viscera  showed  no  change  from  the  normal  state,  but 
the  lungs  were  congested.  (Med.  Gaz.  xxx.  326.)  The  symptoms 
could  not  be  referred  to  any  epidemic  or  malaria ;  the  man,  to  my 
knowledge,  lived  in  a  healthy  situation,  and  none  of  his  neighbours 
were  attacked.  It  was  therefore  difficult  to  ascribe  them  to  malaria, 
or  any  disease  depending  on  natural  causes,  occurring  simultaneously 
in  so  many  members  of  a  family,  previously  healthy.  On  the  other 
hand,  there  was  no  evidence  that  poison  had  been  taken  in  the  food, 
and  the  appearances  in  the  body  were  not  indicative  of  the  action  of 
any  irritant,  yet  the  symptoms  and  appearances  were  in  some  respects 
compatible  with  the  hypothesis  of  chronic  poisoning,  either  from  the 
slow  inhalation  of  the  fine  powder  used  in  the  preparation  of  colours, 
or  from  their  introduction  into  food  through  want  of  cleanliness. 
There  was  no  doubt  that  he  employed  the  arsenical  cobalt  ore  (the 
Tunaberg  ore,  see  post,  Arsenic)  in  the  preparation  of  a  kind  of  ultra- 
marine;  and  possibly,  as  it  was  suggested  at  the  time,  impalpable  dust 
in  the  preparation  of  this  substance  may  have  given  rise  to  the  symp¬ 
toms.  We  shall  see  hereafter  (Arsenite  oe  Copper,  Carbonate 
of  Lead),  that  these  poisonous  pigments  may  penetrate  into  the 
system  in  a  most  insidious  manner,  and  produce  the  most  serious  effects. 
Walls  painted  with  these  colours,  have  thus  caused  alarming  symptoms 
in  those  who  inhabited  the  apartments.  It  is  not  at  all  improbable 
that  the  oil  of  turpentine,  which  is  largely  used  in  grinding  colours, 
may  by  its  volatility  become  the  vehicle  for  the  diffusion  of  the 
poisonous  pigment. 

The  simultaneous  occurrence  of  symptoms  terminating  fatally  in  two 
or  more  persons,  is  always  well  calculated  to  excite  grave  suspicion  of 
poisoning ;  and  a  diagnosis  can  only  be  formed  by  noting  the  character 
of  the  symptoms,  or,  if  this  source  of  evidence  be  wanting,  by  the  de¬ 
tection  of  poison  in  the  food  or  bodies  of  the  individuals.  A  simulta¬ 
neous  attack  merely  furnishes  a  presumption  in  favour  of  poisoning,  to 
be  supported  or  rebutted  by  other  circumstances.  A  case  which  will 
be  more  particidarly  described  hereafter  (see  Convulsions),  was  re¬ 
ferred  to  me  in  December  1846,  by  Mr.  Wood,  coroner  for  Surrey,  in 
which  two  young  children,  previously  healthy,  died  under  similar 
symptoms,  very  suddenly,  and  after  a  short  illness.  It  was  reasonably 


52 


OBSCURE  CASES  OE  SUSPECTED  POISONING. 


suspected  in  the  first  instance,  that  narcotic  poison  had  been  given  to 
them  ;  hut  an  examination  of  the  facts  of  the  case,  as  well  as  an  ana¬ 
lysis  of  the  food  and  contents  of  the  stomachs,  proved  that  poison  was  not 
the  cause,  and  thus  removed  a  heavy  load  of  suspicion  from  the  parents. 

Obscure  symptoms  of  poisoning  may  occur  simultaneously  in  several 
members  of  a  family  from  accidental  causes,  the  nature  of  which  may 
not  he  even  suspected.  Thus,  various  articles  of  food  may  become 
poisoned  by  copper  through  want  of  cleanliness  in  the  use  of  culinary 
utensils  (see  Copper)  ;  or  the  water  supplied  to  a  house  may  be  con¬ 
taminated  with  lead  from  the  use  of  that  metal  in  pipes,  cisterns,  or 
merely  as  a  cover  to  a  tank  (see  Carbonate  of  Lead).  The  safety 
of  the  individuals,  and  probably  the  exculpation  of  an  innocent  person, 
wrongly  accused  of  poisoning,  will  depend  on  the  acumen  of  the  prac¬ 
titioner  in  discovering  the  real  cause.  In  reference  to  this  question, 
the  case  of  Solomon  v.  Lawson,  tried  at  the  Surrey  Lent  Assizes,  1845, 
is  of  some  medico-legal  interest.  It  was  alleged  that  the  defendant 
had  libellously  stated  that  the  plaintiff,  who  was  in  the  habit  of  sup¬ 
plying  water  to  ships  at  St.  Helena,  had  supplied  some  water  poisoned 
with  lead  or  copper  to  a  particular  ship,  and  that  this  was  the  cause  of 
an  illness  which  prevailed  among  the  passengers  on  the  homeward 
voyage.  It  appeared  in  evidence  that  five  of  the  officers  and  the  steward 
were  affected,  and  two  of  the  officers  suffered  severely  from  symptoms 
which,  although  slightly  varying  in  the  respective  cases,  the  surgeon 
of  the  ship  did  not  hesitate  to  refer  to  some  metallic  poison.  Two 
medical  men  who  attended  three  of  the  passengers  on  their  return  to 
England,  declared  that  in  their  opinion  the  effects  were  due  to  lead, 
which  was  rendered  probable  by  the  fact  that  partial  paralysis  of  the 
lower  extremities  and  blueness  of  the  gums  were  among  the  symptoms. 
Some  of  the  crew,  however,  did  not  suffer,  although  they  are  stated  to 
have  used  the  same  water.  The  water,  as  it  was  supposed  but  not 
proved,  was  analysed,  and  no  lead  or  copper  was  found  in  it.  As  so 
much  depended  on  this  analysis,  it  is  to  be  regretted  that  its  identity 
was  not  more  clearly  made  out,  and  that  it  was  not  assigned  to  some 
of  the  most  eminent  chemists  in  London.  It  is  impossible,  I  think,  to 
draw  any  other  conclusion  from  the  evidence,  than  that  drawn  by  the 
medical  witnesses,  i.  e.  that  the  cause  of  the  symptoms  was  really  i 
owing  to  some  metallic  poison,  probably  to  lead.  The  jury,  however, 
held,  under  the  direction  of  the  judge,  that  the  water  was  not  proved 
to  have  been  poisoned,  and  returned  a  verdict,  with  very  heavy 
damages,  against  the  defendant.  To  have  attained  strict  justice  in  this 
case,  the  facts,  it  appears  to  me,  should  have  been  referred  to  a  medical 
board  composed  of  experienced  chemists  and  physicians.  There  is 
sufficient  precedent  for  this,  in  the  legally-recognised  assistance  afforded 
to  the  Admiralty  courts  on  nautical  questions,  by  the  masters  of  the 
Trinity  House.. 

It  may  be  here  proper  to  remark,  that  the  water  of  wells  in  the 
neighbourhood  of  Chemical  works  is  often  impregnated  with  poison. 
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Persons  who  unsuspectingly  use  this  water  may  he  attacked  with 
symptoms  of  poisoning,  and  die  from  the  effects.  In  the  Registrar  - 
General’s  Quarterly  Report  for  1846,  it  is  stated  that  nearly  the  whole 
of  the  members  of  a  family  in  Derbyshire,  died  from  having  drunk 
water  impregnated  with  arsenic,  which  was  drawn  from  a  well  con¬ 
tiguous  to  certain  Chemical  works  attached  to  the  premises.  (Med. 
Gaz.  xxxvii.  843.) 

It  is  well  to  bear  in  mind,  in  conducting  these  inquiries,  that  symp¬ 
toms  resembling  those  produced  by  irritant  poison,  may  be  sometimes 
due  to  the  description  of  food  which  may  have  been  taken  at  the  meal. 
Besides  flesh  rendered  unwholesome  from  disease  and  decay,  there  are 
certain  kinds  of  shell-fish,  as  well  as  pork,  bacon,  sausages,  cheese,  and 
bread,  which,  under  certain  circumstances,  may  give  rise  to  formidable 
symptoms,  and  even  death.  In  such  a  case,  all  the  foregoing  charac¬ 
ters  of  poisoning  are  brought  out ;  and,  indeed,  the  case  may  be  re¬ 
garded  as  one  of  poisoning  by  an  animal  or  vegetable  irritant.  The 
diagnosis  is  difficult ;  and  great  ambiguity  frequently  arises,  from  the 
fact  that  not  more  than  one  or  two  individuals  may  be  affected,  who 
have  frequently  before  partaken  of  the  same  kind  of  food  without  any 
particular  inconvenience  (see  Animal  Irritants). 

4.  The  discovery  of  poison  in  the  food  taken,  or  in  the 
matters  vomited. — One  of  the  best  proofs  of  poisoning  in  the  living 
subject,  is  the  detection  of  poison  by  chemical  analysis,  either  in  the 
food  taken  by  the  person  labouring  under  its  effects,  or  in  the  matters 
vomited.  The  evidence  is,  of  course,  more  satisfactory  when  the  poison 
is  discovered  in  the  matters  vomited,  than  in  the  food ;  because  this 

I  will  show  that  poison  has  really  been  taken,  and  will  readily  account 
•  for  the  symptoms.  If  thrown  away,  we  must  then  examine  the  food 
of  which  the  patient  may  have  partaken.  Should  the  results  in  both 
cases  be  negative,  the  probability  is,  that  the  symptoms  may  have  been 
due  to  disease.  In  investigating  a  case  of  poisoning  in  the  living  sub¬ 
ject,  a  medical  jurist  must  remember,  that  poisoning  is  sometimes 
feigned,  and  at  others,  imputed.  It  is  very  easy  for  an  artful  person 
to  put  poison  into  food,  and  to  accuse  another  of  having  administered 
it,  as  well  as  to  introduce  poison  into  the  matters  vomited  or  discharged 
from  the  bowels.  There  are  few  of  these  accusers  who  go  so  far  as  to 
swallow  poison  under  such  circumstances,  there  being  a  great  dread  of 

I  poisonous  substances  among  the  lower  orders ;  and  it  will  be  at  once 
apparent,  that  it  would  require  a  person  well  versed  in  toxicology,  to 
feign  a  series  of  symptoms  which  would  impose  upon  a  practitioner 
at  all  acquainted  with  the  subject.  In  short,  the  difficulty  reduces 
itself  to  this : — What  inference  can  we  draw  from  the  chemical  detec¬ 
tion  of  poison  in  food  P  All  that  a  medical  man  can  do,  is  to  say 
whether  poison  be  present  or  not  in  a  particular  article  of  food : — he 
must  leave  it  to  the  authorities  of  the  law,  to  develope  the  alleged  attempt 
at  administration ; — but  if  the  poison  have  been  actually  administered 
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then  we  should  expect  to  have  the  usual  symptoms.  With  regard  to 
the  detection  of  poison  in  the  matters  vomited  from  the  stomach, 
this  affords  no  decisive  proof  that  it  has  been  swallowed  except  under 
two  circumstances: — 1.  When  the  accuser  actually  labours  under  the 
usual  symptoms  of  poisoning,  in  which  case  there  can  be  no  feigning, 
and  the  question  of  imputation  is  a  matter  to  he  established  by  general 
evidence.  2.  When  the  matters  are  actually  vomited  into  a  clean 
vessel  in  the  presence  of  the  medical  attendant  himself,  or  of  some 
person  on  whose  testimony  perfect  reliance  can  be  placed.  (For  an 
atrocious  case  of  imputed  poisoning  in  which  the  accused  party  had  a 
narrow  escape  of  his  life,  see  page  45.) 


CHAPTER  Y. 

EVIDENCE  FROM  THE  NATURE  OF  THE  SYMPTOMS.  DISEASES  RESEM¬ 
BLING  IRRITANT  POISONING.  CHOLERA — GASTRITIS — ENTERITIS 
— GASTRO-ENTERITIS — PERITONITIS— PERFORATION  OF  THE  STO¬ 
MACH-STRANGULATED  HERNIA — INTERNAL  STRANGULATION  OF 
THE  INTESTINES.  DISEASES  RESEMBLING  NARCOTIC  POISONING 
—  APOPLEXY — SUDDEN  DEATH  FROM  NATURAL  CAUSES. — POST¬ 
MORTEM  EXAMINATIONS — EPILEPSY — TETANUS — CONVULSIONS  IN 
INFANTS — DISEASES  OF  THE  BRAIN  AND  SPINAL  MARROW — OF  THE 
HEART — DEATH  FROM  DISTENSION  OF  THE  STOMACH — RUPTURES 
OF  THE  GALL-BLADDER. 

Nature  of  the  symptoms. — One  of  the  most  important  means  of 
diagnosis  upon  which  the  physician  relies,  is  the  nature  of  the  symp-  ■ 
toms  under  which  the  patient  is  labom'ing.  In  cases  of  poisoning  the 
symptoms  are  commonly  well  marked,  and  have  a  peculiar  character ; 
those  of  disease  are  less  certain,  and  are  more  likely  to  create  embarrass¬ 
ment.  Owing  to  this,  it  happens  that  in  practice,  disease  is  much 
more  liable  to  be  mistaken  for  poisoning,  than  poisoning  for  disease. 
An  account  of  the  symptoms  produced  by  the  different  classes  of  poi¬ 
sons  will  be  found  at  page  34  ;  and  the  special  details, — in  the  descrip¬ 
tion  of  each  poison  respectively.  In  this  chapter  it  will  therefore  only 
be  necessary  to  enumerate  on  the  one  hand  those  diseases,  the  symp- 
toms  of  which  might  be  mistaken  for  irritant  poisoning,  and  on  the 
other  those  which  might  be  mistaken  for  narcotic  poisoning. 

Diseases  resembling  irritant  poisoning. — The  diseases,  the 
symptoms  of  which  resemble  those  produced  by  irritant  poisons,  are 
cholera,  gastritis,  enteritis,  gastro-enteritis,  peritonitis,  perforation  of 
the  stomach  or  intestines,  strangulated  hernia,  colic,  and  haematemesis. 

Cholera. — It  is  necessary  here  to  distinguish  the  common  English 
cholera  from  the  Asiatic  or  malignant  form  of  the  disease.  In  the 
Asiatic  Cholera  there  is  usually  sudden  and  extreme  prostration  of  : 
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strength ;  the  surface  of  the  body  is  very  cold,  and  sometimes  has  a 
dark  livid  or  leaden  hue,  especially  observed  in  the  skin  of  the  hands 
and  feet ;  the  breath  is  cold  as  it  issues  from  the  mouth ;  the  matters 
discharged  from  the  bowels  are  very  copious,  resembling  rice-water 
with  flakes  of  coagulated  mucus  floating  in  them.  There  is  the  most 
intense  thirst,  and  the  patient  will  drink  large  quantities  of  cold  water. 
The  symptoms  of  poisoning  by  arsenic  and  other  irritants  are  wholly 
different  from  these,  if  we  except  perhaps  the  intense  thirst  which  is 
present  in  both  cases.  The  common  English  Cholera,  as  it  occurs 
in  summer  and  autumn,  closely  resembles  arsenical  poisoning  in  its 
symptoms.  Thus,  an  attack  often  comes  on  in  a  healthy  subject  in 
about  half  an  hour  after  a  meal.  It  is  accompanied  by  vomiting  and 
purging,  and  by  violent  pain  in  the  abdomen,  continuing  until  death 
when  the  case  terminates  fatally.  It  may  usually  be  traced  to  some 
indigestible  food  of  which  the  patient  has  partaken. 

Many  acquittals  on  criminal  charges  have  taken  place  from  the 
great  difficulty  which  exists  in  distinguishing  this  last-mentioned  form 
of  cholera  from  arsenical  poisoning ;  and,  in  truth,  it  may  be  observed, 
that  if  in  any  case  medical  evidence  rested  on  symptoms  alone,  it 
would  be  scarcely  possible,  in  some  instances,  to  draw  such  a  clear 
distinction  between  the  symptoms  of  this  disease  and  those  of  poison¬ 
ing,  as  the  law  would  deem  absolutely  necessary  for  conviction  on  a 
criminal  charge.  The  rules  recommended  for  forming  a  diagnosis, 
as  they  are  laid  down  by  the  best  writers  on  toxicology,  do  not  appear 
to  be  very  satisfactory.  Perhaps  the  following  may  be  taken  as  a 
statement  of  the  most  striking  differences.  In  irritant  poisoning  the 
evacuations  are  often  tinged  with  blood ;  in  cholera  they  are  not  tinged 
with  blood,  but  commonly  deeply  coloured  by  bile.  In  irritant  poi¬ 
soning,  these  evacuated  liquids  will  sooner  or  later  yield  traces  of 
poison  when  analysed.  In  cholera  this  is  of  course  not  the  case.  The 
attack  of  cholera  is  commonly  dependent  on  some  irregularity  of  diet, 
and  appears  chiefly  in  summer  and  autumn.  Irritant  poisoning  may 
occur  at  any  season.  Except  when  it  prevails  in  a  severely  epidemic 
form,  from  intense  heat  or  other  causes,  and  attacks  the  very  aged  or 
the  very  young,  English  cholera  is  not  often  fatal ;  and  when  it  does 
prove  fatal,  it  is  commonly  after  three  or  four  days  from  its  com¬ 
mencement.  In  irritant  (arsenical)  poisoning,  death  is  a  common 
result  in  twenty-four  hours,  when  the  symptoms  produced  by  the 
poison  are  such  as  to  have  resembled  those  of  cholera,  i.  e.  poisoning 
in  its  most  acute  form.  In  irritant  poisoning,  the  symptoms  usually 
come  on  in  about  half  an  hour  or  an  hour  after  a  meal ;  and  although 
cholera  may  commence  its  attack  at  about  the  same  period,  yet,  sup¬ 
posing  several  persons  to  have  partaken  of  the  food,  all  will  suffer  more 
or  less  if  it  be  really  a  case  of  poisoning, — not  if  it  be  a  case  of  cholera. 
It  would  be  at  least  something  very  unusual,  that  several  healthy  per¬ 
sons  should  be  attacked  by  cholera  at  the  same  time,  unless  the  attack 
were  owing  to  some  improper  kind  of  food  used  at  the  meal.  (See 
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case,  p.  50.)  Lastly,  an  analysis  of  the  food  may  serve  to  determine 
whether  irritant  poison  was  or  was  not  the  cause  of  the  symptoms. 
Of  all  irritant  poisons,  arsenic  comes  the  nearest  to  cholera  in  the  cha¬ 
racter  of  the  symptoms.  It  is  right  to  hear  in  mind,  however,  that 
a  case  of  arsenical  poisoning  is  often  accompanied  by  special  symptoms 
which  are  met  with  neither  in  cholera  nor  in  any  disease  resembling  it. 
Thus  in  persons  who  have  taken  arsenic  and  survived  the  first  effects 
of  the  poison,— -the  conjunctiva}  of  the  eyes  often  become  inflamed, 
sometimes  at  a  very  early  period, — there  is  also  great  irritation  of  the 
skin,  followed  by  a  peculiar  herpetic  eruption  ; — and  occasionally  para¬ 
lysis  and  coma  appear  among  the  symptoms.  In  cholera,  nothing  of 
the  kind  is  witnessed ;  hence  we  have  in  these  peculiarities,  means  for 
assisting  us  in  our  diagnosis.  When  the  person  dies,  a  post-mortem 
examination,  with  an  analysis  of  the  contents  of  the  stomach,  or  if 
death  speedily  follow  the  attack,  an  analysis  of  the  tissues  of  the  soft 
organs,  will  often  remove  any  doubts  that  may  have  existed  on  the 
real  nature  of  the  case.  In  several  recent  cases,  arsenical  poisoning 
has  been  mistaken  for  cholera,  and  the  fact  of  poisoning  remained  con¬ 
cealed  until  an  analysis  was  made.  (See  cases  of  Reg.  v.  Chesham, 
Essex  Lent  Assizes,  1847 ;  and  Reg.  v.  Foster,  Suffolk  Lent  Assizes, 
1847.) 

Gastritis,  Enteritis,  GastrO-enteritis,  Peritonitis. — These 
diseases  do  not  commonly  occur  without  some  obvious  cause ;  indeed, 
the  two  first,  in  the  acute  form,  must  be  regarded  as  the  direct  results 
of  irritant  poisoning.  Thus  arsenic  and  other  irritants,  when  they 
prove  fatal,  commonly  give  rise  to  inflammation  of  the  stomach  and 
bowels.  In  all  cases  where  these  diseases  present  themselves,  the 
object  of  the  practitioner  is  therefore  to  determine  the  cause  of  the 
inflammation,  whether  it  he  due  to  natural  changes,  or  the  action  of  an 
irritant  poison.  The  diagnosis  will  chiefly  rest,  1,  Upon  the  time  of 
the  occurrence  of  the  symptoms  after  a  meal.  2.  The  order  of  their 
occurrence.  3.  The  obstinate  constipation  of  the  bowels,  which  is 
observed  in  gastritis  and  enteritis,  <  s  contrasted  with  the  violent 
vomiting  and  purging  met  with  in  irritant  poisoning.  4.  The  pre¬ 
sence  of  fever  in  these  diseases.  The  history  of  the  case  so  clearly 
explains  its  nature,  that  we  seldom  hear  of  these  diseases  being  mis¬ 
taken  for  irritant  poisoning.  The  same  observations  apply  to  perito¬ 
nitis,  in  which  disease  there  is  also  constipation,  and  but  little  vomiting. 
It  has  been  doubted  by  some  pathologists  whether  the  diseases  above 
mentioned  can  occur  spontaneously,  and  without  any  apparent  cause. 
All  agree  that  instanes  of  idiopathic  acute  gastritis  are  rarely  observed  in 
individuals  otherwise  healthy.  Two  cases  however  were  reported  to  the 
Medico-Chirurgical  Society,  by  Dr.  Burne  (Med.  Gaz.  xxv.  414),  and 
another  case  has  more  recently  occurred  to  Mr.  Berncastle  (Lancet,  March 
1844).  The  symptoms  were  of  the  usual  character — constant  vomit¬ 
ing,  no  diarrhoea,  and  rapid  sinking.  After  death  the  stomach  was 
found  in  a  high  state  of  inflammation,  but  all  the  other  viscera  were 
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healthy.  A  suspicion  of  poisoning  did  not  attach  to  the  case. 
Acute  enteritis  from  natural  causes  is  much  more  common  than 
acute  gastritis.  These  diseases,  in  a  chronic  form,  have  a  very  slow 
course,  and  may  he  a  secondary  result  of  irritant  poisoning.  The 
symptoms  are  unlike  those  produced  in  the  acute  form  of  poisoning. 

Perforation  of  the  stomach  and  intestines.— The  symptoms 
attending  perforation  of  the  stomach,  in  some  respects  resemble  those 
of  irritant  poisoning.  They  often  occur  suddenly  to  a  healthy  person 
after  a  meal.  This  disease  is  almost  invariably  fatal,  and  may  be 
immediately  recognised  on  a  post-mortem  examination.  Even  in  the 
rare  cases  in  which  it  is  not  fatal,  the  means  of  diagnosis  are  not 
difficult.  (See  post,  Ch.  ix.) 

Strangulated  hernia. — It  is  difficult  to  suppose  that  this  disease 
should  ever  be  confounded  with  irritant  poisoning.  The  seat  of  pain, 
with  an  examination  of  the  part,  would  at  once  show  the  physical 
cause  to  which  the  symptoms  were  due. 

Ileus,  Internal  Strangulation. — It  may  happen  that  there 
is  no  outward  tumor,  but  that  symptoms  commence  suddenly  in  a 
previously  healthy  person,  and  death  takes  place  from  strangulation 
internally.  A  report  of  an  interesting  case  of  this  kind  was  read  by 
Dr.  Snow  before  the  Med.-Chir.  Society,  in  June  IS46.  The  patient 
died  in  four  days,  and  on  inspection,  a  portion  of  the  ileum  was  found 
strangulated  in  an  aperture  of  the  mesentery  (Med.  Gaz.  xxxviii.  1049). 
Two  cases  of  a  similar  kind  are  quoted  by  Dr.  Snow  in  his  paper. 
In  the  same  number  of  that  journal,  is  reported  a  fatal  case  in  which 
the  cause  of  strangulation  wras  produced  by  the  weight  of  a  supplemen¬ 
tary  spleen  drawing  the  omentum  into  a  cord  (p.  1053).  Other  cases 
in  which  there  were  various  mechanical  causes  of  internal  strangula¬ 
tion  are  reported  at  pp.  1073  and  1075.  The  symptoms  of  this  dis¬ 
ease  are  a  very  sudden  access  of  severe  pain,  chiefly  confined  to  one 
spot,  not  in  the  region  of  the  stomach,  as  in  irritant  poisoning,  but 
in  the  central  or  lower  part  of  the  abdomen — severe  and  constant 
vomiting,  not  always  of  faecal  matter,  but  in  some  instances  of  a  yellow 
or  green-coloured  liquid.  There  is,  of  course,  obstinate  constipation, 
if  we  except  what  may  be  discharged  from  the  lower  bowel.  The 
diagnosis  is  commonly  not  difficult,  and  a  careful  post-mortem  inspec¬ 
tion  will  immediately  lead  to  the  detection  of  the  cause  of  death.  The 
case  is  in  general  fatal,  as  there  are  no  means  of  relieving  the  strangu¬ 
lation  :  hence  post-mortem  evidence  is  rarely  deficient.  In  the  following 
case  (that  of  a  friend)  in  which  the  cause  of  the  symptoms  was  very  ob¬ 
scure,  the  suspicion  of  poisoning  was,  in  the  first  instance,  strong.  This 
gentleman,  while  in  good  health,  was  suddenly  seized,  two  hours  and  a 
half  after  his  dinner  (taken  as  usual)  with  the  most  severe  pain  in  the 
epigastrium.  This  was  succeeded  by  nausea  and  vomiting,  which  con¬ 
tinued  without  intermission  for  some  hours.  Twenty-four  hours  after 
the  attack  he  was  seen  by  a  medical  man :  the  vomiting  had  ceased, 
but  every  thing  which  he  swallowed  was  rejected.  There  were  fre- 
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quent  rigors ;  the  pulse  quick  and  wiry  ;  extremities  cold ;  face  Hip¬ 
pocratic;  voice  feeble;  and  a  cold  sweat  covered  the  body.  The 
epigastrium  was  tender  on  pressure,  and  there  was  a  fixed  pain,  in¬ 
creased  by  pressure,  radiating  from  the  caecum  along  the  ascending 
colon.  There  was  no  hernia;  hut  the  abdomen  was  hard,  and  drawn 
spasmodically  towards  the  vertebral  column,  as  in  cases  of  colica  pic- 
tonum.  The  tongue  was  dry,  coated  with  a  brown  fur;  the  lips 
parched;  and  there  was  intense  thirst.  As  there  had  been  no  motion 
for  twenty-four  hours,  purgatives  were  administered,  which  produced 
evacuations ;  and  under  this  and  other  treatment  the  patient  speedily 
recovered. 

That  the  symptoms  in  this  case  were  not  due  to  poison  was  esta¬ 
blished,  1,  by  their  very  sndden  invasion  in  a  severe  form  ;  2,  by  the 
time  which  had  elapsed  since  any  food  had  been  taken  ;  8,  by  the  fact 
that  other  persons  partook  of  the  same  food,  and  did  not  suffer.  The 
symptoms  were  unlike  those  produced  by  arsenic  or  the  common  irri¬ 
tants  ;  but  they  in  many  respects  resembled  those  observed  in  the  re¬ 
ported  cases  of  ileus  depending  on  mechanical  strangulation  of  the 
intestines.  The  obstruction  may  have  been  caused  by  spasmodic  con¬ 
striction  of  the  intestines ;  for  if  the  cause  had  been  mechanical,  it  is 
difficult  to  understand  how  it  could  have  been  removed,  or  how  the 
purgative  should  have  acted  so  freely. 

Cases  of  obstructed  intestine  have  occasionally  given  rise  to  medico¬ 
legal  inquiries.  The  following  is  quoted  by  Elan  din.  A  German 
physician  was  required  to  inspect  the  body  of  a  merchant  who  had 
lived  upon  bad  terms  with  his  wife.  It  was  supposed  that  she  had 
killed  him  by  poison.  The  deceased,  it  appears,  had  been  confined  to 
his  bed  for  several  days,  and  had  complained  of  incessant  nausea, 
vomiting,  and  severe  pain.  A  careful  post-mortem  inspection  of  the 
body  showed  that  a  portion  of  the  colon  had  become  strangulated,  and 
that  it  was  in  a  gangrenous  condition.  The  accused  was  immediately 
discharged.  (Des  Poisons,  i.  295.)  This  fact,  with  the  one  which 
follows,  proves  that  the  abdominal  viscera  ought  to  undergo  a  strict 
examination  in  suspected  death  from  poison.  In  February  1829,  an 
opera-dancer  was  suddenly  seized  with  violent  vomiting  and  obstinate 
constipation.  There  was  but  little  pain  in  the  abdomen,  and  no  thirst. 
After  two  days  there  was  a  fixed  pain  in  the  right  iliac  region ;  the 
vomited  matters  were  of  a  yellow  colour,  and  soon  assumed  a  feecal 
character.  The  existence  of  ileus  was  suspected,  and  the  case  soon 
terminated  fatally.  Some  days  after  the  interment  of  the  body, 
reports  were  spread  to  the  prejudice  of  the  husband.  The  body  was 
disinterred,  examined,  and  a  statement  made  that  deceased  had  died 
from  a  chronic  g astro-enteritis.  The  legal  authorities  then  required 
MM.  Orfila  and  Rostan  to  make  an  inspection ;  and  they  found  that 
the  colon  was  strangulated  near  its  junction  with  the  caecum  by  a  short 
fatty  appendage,  adhering  at  its  two  ends  to  the  mesentery,  so  as  to 
form  a  kind  of  ring.  There  was  no  trace  of  poison.  Strangulation 
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was  obviously  the  cause  of  death.  (Orfila,  Toxicologie,  ii.  720, 
1843.) 

The  following  case  shows  that  fatal  strangulation  may  take  place 
even  before  the  protrusion  of  a  hernia.  A  soldier,  who  had  hitherto 
enjoyed  good  health,  was  suddenly  seized  with  violent  pain  in  the 
abdomen,  vomiting,  and  obstinate  constipation.  He  was  taken  to  a 
military  hospital.  Severe  pain  was  experienced  on  touching  the 
parietes  of  the  abdomen,  especially  in  the  region  of  the  umbilicus. 
There  was  no  appearance  of  a  tumor  in  any  part.  The  pulse  was 
small  and  frequent,  and  there  was  intense  thirst.  Nine  hours  after 
admission,  there  was  copious  vomiting,  with  some  appearance  of  fecal 
matter,  and  the  man  died  immediately  afterwards.  On  inspection,  a  por¬ 
tion  of  the  ileum,  about  the  size  of  a  small  nut,  was  found  strongly  com¬ 
pressed  in  an  aperture  in  the  right  inguinal  canal ;  but  there  was  no 
accumulation  of  fecal  matter  in  or  near  the  part.  The  symptoms  and 
appearances  rendered  it  certain  that  deceased  had  died  from  peritonitis. 
(Gazette  Medicale,  Dec.  19,  1846,  p.  995.) 

An  examination  of  the  parietes  of  the  abdomen,  may  not  always 
suffice  to  indicate  the  cause  of  the  sudden  illness  and  death.  Never¬ 
theless,  the  obstinate  constipation,  with  other  symptoms,  will  in  general 
be  sufficient  to  show  that  they  cannot  be  ascribed  to  irritant  poison. 
In  all  of  these  doubtful  cases,  if  the  symptoms  be  really  dependent  on 
poison,  some  connexion  may  be  established  between  the  last  meal  taken 
and  the  period  of  their  occurrence. 

Colic. — This  disease  can  only  be  confounded  with  one  variety  of 
irritant  poisoning,  namely,  that  induced  by  the  salts  of  lead.  But  it  is 
to  be  observed,  that  the  poisonous  salts  of  lead  are  very  rarely  used 
criminally,  and  when  they  are  taken  in  sufficiently  large  doses  to  kill 
rapidly,  the  symptoms  resembling  colic  are  mixed  up  with  those  of 
irritant  poisoning, — so  as  to  render  it  impossible  for  a  practitioner  to 
refer  them  to  that  disease  alone. 

H.ematemesis. — In  this  disease,  there  is  neither  pain  nor  diarrhoea ; 
and  there  is  a  copious  discharge  of  blood  by  vomiting.  These  cha¬ 
racters  show  that  it  cannot  be  easily  mistaken  for  irritant  poisoning. 

Diseases  resembling  narcotic  poisoning. — We  may  now  pro¬ 
ceed  to  speak  of  the  diseases  which  have  symptoms  resembling  those 
induced  by  narcotic  poisons.  They  are  apoplexy,  epilepsy,  diseases  of 
the  brain,  diseases  of  the  heart,  and  rupture  or  distension  of  the  stomach. 
Indeed,  it  may  be  remarked,  that  every  condition  of  the  body  in  which 
life  is  liable  to  be  suddenly  destroyed,  from  whatever  cause,  may  be 
mistaken  for  narcotic  poisoning.  The  various  causes  of  sudden  death 
should  therefore  be  especially  studied  by  a  medical  jurist.  These  are 
not  very  numerous,  and  are  principally  confined  to  diseases  affecting  the 
brain,  heart,  and  lungs.  For  an  account  of  these  causes,  I  must  refer 
the  reader  to  the  Ann.  d’Hyg.  1838,  ii.  145;  1843,  ii.  435.  There 
is  another  point  to  be  attended  to,  namely,  that  those  fatal  diseases  only 
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of  these  important  organs,  are  likely  to  be  confounded  with  this  form 
of  poisoning,  the  existence  of  which  had  not  been  previously  sus¬ 
pected  or  announced  by  the  usual  attendant  symptoms.  On  the 
trial  of  Towett  for  poisoning  Sarah  Hart  by  prussic  acid,  the  statistics 
of  the  causes  of  sudden  death  were  entered  into  in  the  defence,  in  order 
to  establish  a  probability  that  the  deceased  had  died  from  natural 
causes,  among  which  was  placed  “  mental  emotion  !”  It  may  he  as 
well  therefore  to  state,  that  on  an  average  of  five  years,  1838-42,  the 
annual  number  of  sudden  deaths  in  England  and  Wales  amounted 
to  3600,  or  one  in  one  hundred  and  thirty-eight  of  the  total  deaths. 
(Registrar- General’s  Report,  1843.)  Although  inquests  are  held  in  all 
of  these  cases,  for  the  alleged  purpose  of  determining  the  cause  of 
death,  no  cause  whatever  is  assigned  in  two-tliircls  of  the  number :  and 
thus  a  vast  source  of  knowledge  of  great  importance  in  the  settlement 
of  a  disputed  case  of  poisoning,  is  entirely  cut  off  from  the  profession ! 

Apoplexy. — Narcotic  poisons,  of  which  we  may  take  opium  as  the 
type,  actually  seem  to  produce  this  diseased  condition  of  the  brain. 
The  distinction  of  apoplexy  dependent  on  disease,  from  that  kind  of 
apoplexy  induced  by  poison,  is  extremely  difficult  unless  we  can  obtain 
a  full  history  of  the  case.  The  following  circumstances  may  be  remem¬ 
bered  in  our  diagnosis.  1.  Apoplexy,  as  a  disease,  is  sometimes  pre¬ 
ceded  by  warning  symptoms  before  the  fatal  attack  comes  on.  In 
poisoning,  such  symptoms  woidd  be  wanting  unless  the  poison  were 
administered  to  a  person  who  had  already  been  threatened  with  apo¬ 
plexy.  2.  Apoplexy,  as  a  disease,  does  not  commonly  attack  persons 
under  the  age  of  thirty.  The  fatal  cases  increase  progressively  with 
age,  and,  according  to  the  researches  of  Dr.  Burrows,  the  disease  is 
most  common  between  the  ages  of  sixty  and  seventy.  We  shall  pre¬ 
sently  see  that  there  are,  however,  exceptions  to  this  rule.  Poisoning 
may  be  witnessed  in  a  person  at  any  age.  3.  The  relation  between 
the  time  of  the  attack,  and  the  time  at  which  food  or  medicine  was 
last  taken.  Thus  if  the  comatose  symptoms  do  not  come  on  until  five 
or  six  hours  after  some  liquid  or  solid  has  been  swallowed,  they  are  much 
more  likely  to  be  dependent  on  apoplexy  from  disease  than  on  poison. 
This  is  a  most  important  character ;  but  its  occurrence  is  of  course 
purely  accidental,  for  it  is  by  no  means  unusual  that  an  attack  of  apo¬ 
plexy  should  speedily  follow  a  meal  made  by  a  previously  healthy 
person.  However,  several  cases  have  already  been  related,  which 
show  that  this  may  be  sometimes  usefully  employed  to  distinguish 
disease  from  poisoning  (ante,  p.  43.)  4.  In  apoplexy  from  disease,  it 

is  usually  observed  that  coma  is  at  once  induced : — but  in  poisoning, 
coma  comes  on  slowly,  and  is  generally  preceded  by  vertigo  and  stupor. 
5.  The  discovery  of  poison  in  the  food  taken  or  in  the  contents  of  the 
stomach : — this  would  at  once  establish  the  fact  of  poisoning.  6.  The 
discovery  of  appearances  in  the  brain  indicative  of  apoplexy,  such  as 
effusion  of  blood.  This  would  negative,  caeteris  paribus,  the  presump¬ 
tion  of  poisoning. 
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It  is  to  be  observed,  that  in  all  cases  of  disease  simulating  narcotic 
poisoning,  the  disease  is  assumed  to  prove  fatal : — hence  there  is  always 
the  opportunity  of  searching  for  the  two  last-mentioned  characters. 
We  do  not  hear  of  an  attack  of  apoplexy  from  which  a  person  recovers, 
ever  being  mistaken  for  a  case  of  poisoning  by  opium,  but  we  hear  of 
poisoning  by  opium  being  not  unfrequently  mistaken  for  apoplexy  or 
convulsions.  Dr.  Birt  Davies  has  published  the  two  following  cases. 
A  person  died  in  what  was  considered  by  the  physician  and  surgeon 
attending  to  be  a  fit :  but  opium  was  found  in  the  stomach.  A  person 
was  attended  by  a  physician  and  surgeon  for  some  hours.  The  illness 
and  death  were  ascribed  to  and  treated  by  them  for  apoplexy,  but  it 
was  proved  beyond  all  doubt  that  the  deceased  died  from  laudanum. 
(Borough  Inquests.  Birmingham,  1845.)  Such  cases  I  am  persuaded 
are  frequent,  having  had  several  referred  to  me  for  examination  dur¬ 
ing  the  last  few  years.  Cases  have  of  late  been  unfortunately  too 
common  in  which  deaths  have  been  registered  as  from  “  natural  causes,” 
when  on  an  exhumation  of  the  bodies  some  weeks  or  years  afterwards, 
the  deceased  have  been  found  to  have  died  from  poison.  It  is  im¬ 
possible  to  say  how  many  of  such  cases  escape  notice  for  one  which  is 
brought  to  light.  These  facts  show  that  inquests  without  post-mortem 
examinations,  in  many  instances  serve,  by  lulling  suspicion,  to  conceal 
rather  than  to  detect  crime. 

A  case  was  lately  tried  at  the  Lincoln  assizes,  which  shows  that  a 
crafty  criminal  may  easily  deceive  a  medical  practitioner,  and  that  the 
coroner’s  inquest,  as  it  is  at  present  conducted,  is  not  fitted  to  detect 
these  secret  cases  of  poisoning.  In  this  instance  a  confession  was 
made ;  but  how  many  instances  escape  detection  for  want  of  a  confes¬ 
sion  on  the  part  of  a  criminal,  it  is  impossible  to  conjecture.  An  in¬ 
spection  of  a  body  is  not  required  by  many  coroners  unless  there  are 
strong  circumstances  for  suspicion  in  the  shape  of  public  rumour ;  but 
in  respect  to  criminals,  who  have  well  calculated  their  plans,  these 
circumstances  are  not  likely  to  come  to  light  except  from  a  post¬ 
mortem  inspection,  and  an  analysis  of  the  contents  of  the  viscera.  It 
does  not  appear  that  an  inquisition  was  held,  or  inspection  made,  in 
the  case  alluded  to,  until  some  time  after  the  bodies  of  the  deceased 
had  been  interred,  and  then  it  was  too  late.  A  woman  was  charged 

Iwith  the  murder  of  three  children,  by  poisoning  one  of  them  with 
arsenic,  and  the  other  two  with  opium.  She  pleaded  guilty,  and  con¬ 
fessed  the  manner  in  which  the  crime  was  perpetrated.  She  had  suc¬ 
ceeded  in  poisoning  two  of  the”  children  without  being  detected  ; 
although  suspicion  was  so  strong  that  she  was  tried,  but  acquitted,  at 
the  previous  assizes,  on  the  charge  of  having  poisoned  one  of  them. 
In  the  third  case,  she  admitted  having  secretly  given  to  the  deceased  (her 
own  infant),  about  three  weeks  old,  a  tea-spoonful  of  laudanum.  The 
child  was  soon  afterwards  seized  with  convulsions ;  a  medical  practi¬ 
tioner  was  sent  for,  who,  deceived  by  the  statement  of  the  woman, 
treated  it  as  a  case  of  ordinary  convulsions  in  children,  and  ordered  a 
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warm  bath.  The  child  died  in  about  twenty  hours,  continuing,  ac¬ 
cording  to  the  prisoner’s  statement,  in  convulsions  during  the  greater 
part  of  that  time.  No  suspicion  appears  to  have  been  entertained  of 
the  real  cause  of  death,  and  the  case  would  probably  have  remained 
undiscovered,  but  for  the  prisoner’s  confession.  It  is  remarkable  that 
this  child  survived  so  long ;  the  woman,  however,  prevaricated  as  to 
the  quantity  of  laudanum  which  she  gave  it,  therefore  it  is  difficult  to 
draw  any  conclusion  from  her  statement,  except  that  the  deceased  was 
actually  poisoned  by  opium.  (The  Queen  v.  Joyce.  Lincoln  Aut.  Ass. 
1844.)  In  one  case  referred  to  me  (Sept.  1844),  the  jury,  under  the 
direction  of  a  coroner,  returned  a  verdict  of  death  from  poison  (“  mis¬ 
adventure”),  while  the  stomach  of  the  deceased  was  in  my  custody, 
and  before  it  had  even  been  opened,  or  the  seals  of  the  vessels  con¬ 
taining  it  had  been  broken !  In  another,  in  which  there  was  the  very 
strongest  reason  to  suspect  death  from  poison  administered  by  a  quack, 
the  coroner  and  jury  declined  waiting  for  an  analysis  of  the  contents 
of  the  stomach,  although  strongly  advised  by  the  medical  witness  who 
inspected  the  body, — and  returned  a  verdict  of  “  natural  death.”  (See  j 
also  the  case  of  Reg.  v.  Freeman,  Taunton  Lent  Assizes,  1845.)  The 
Registrar- General  has  stated  that  in  sixty -six  out  of  every  hundred 
inquests  in  cases  of  sudden  death,  no  cause  of  death  is  assigned  by  the 
jury.  Frequent  verdicts  of  natural  death,  without  an  inspection  of  the 
bodies,  tend  to  encourage  the  crime  of  secret  poisoning,  which  appears 
to  be  rapidly  spreading  throughout  this  country. 

In  reference  to  the  age  at  which  apoplexy  may  make  its  attack,  it 
may  be  remarked  that  healthy  girls  of  the  respective  ages  of  sixteen 
and  twenty-two,  have  died  suddenly  from  this  disease.  There  had 
been  no  warning  symptoms  whatever.  In  January  1839,  a  gentle¬ 
man  aged  twenty-two  years,  retired  to  his  bed-room  in  good 
health.  Shortly  afterwards  a  servant  entered  the  room,  and  found 
him  lying  on  the  floor  dead.  On  a  post-mortem  examination  it  was 
found  that  one  of  the  vessels  of  the  brain  had  become  ruptured,  and 
that  a  large  quantity  of  blood  had  been  effused  on  the  surface.  There 
was  no  doubt  that  this  was  a  case  of  apoplexy  in  a  young  man  who 
had  suffered  from  no  warning  symptoms.  It  turned  out  on  inquiry, 
that  the  father  and  mother  of  the  deceased  had  both  died  suddenly 
from  the  same  disease. 

In  the  following  case  the  suspicion  of  poisoning  was  actually  raised, 
and  was  only  removed  by  a  proper  medico-legal  examination.  In  Sep¬ 
tember  1838,  a  young  healthy  female,  while  sitting  with  her  parents 
taking  her  supper,  suddenly  fell  back  in  her  chair  in  a  state  of  insen¬ 
sibility.  Medical  assistance  was  called  in,  but  she  died  in  about  eleven 
hours  without  recovering  her  consciousness.  The  parents  were  ac¬ 
cused  by  the  neighbours  of  having  administered  poison  to  the  deceased 
at  her  supper :  but  the  medical  attendant,  on  making  an  examination 
of  the  body,  clearly  showed  that  death  was  caused  by  an  effusion  of 
blood  on  the  brain,  from  the  rupture  of  a  diseased  blood-vessel.  As 
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apoplexy  is  very  unusual  in  the  young,  this  rather  tended  to  strengthen  the 
suspicion  of  poisoning  ;  although  it  is  obvious  that  there  is  no  common 
poison  which  would  produce  immediate  insensibility  except  hydrocyanic 
acid ;  but  when  taken  in  so  large  a  dose  as  to  produce  this  sudden  and 
violent  effect,  the  probability  is,  that  the  patient  would  die  in  a  few 
minutes.  No  poison  was  discovered  in  the  body :  death  was  un¬ 
doubtedly  caused  by  apoplexy. 

I  have  known  a  child  between  tw'o  and  three  years  of  age,  die  from 
congestive  apoplexy ;  and  the  disease  has  been  observed  to  occur  even 
in  infants.  Dr.  A.  Campbell  reports  a  case  of  apoplexy  proving  fatal 
in  a  child  only  eleven  days  old.  (North.  Jour.  Med.,  Jan.  1845.)  A 
remarkable  case,  involving  the  question — whether  death  was  caused  by 
prussic  acid  or  apoplexy,  came  before  the  Senate  of  Chambery  in  April 
1843.  I  allude  to  that  of  M.  Pralet  (Ann.  d’Hyg.  xxvi.  399  ;  xxix. 
103,  474),  which  appears  to  have  excited  as  much  attention  on  the 
continent,  as  the  case  of  Sir  T.  Boughton  in  England.  Several  medi¬ 
cal  witnesses  deposed  that  the  deceased  had  died  from  prussic  acid, 
administered  to  him  by  M.  L’lleritier,  the  accused.  Orfila  was  re¬ 
quired  to  examine  the  medical  evidence,  and  found  it  extremely  defec¬ 
tive.  The  inferences  drawn  from  the  application  of  the  chemical  tests 
were  highly  improper ;  and  the  results  wTere  essentially  negative.  Had 
it  not  been  for  the  interference  of  Orfila,  it  is  most  probable  that  the 
accused  wrould  have  been  convicted,  more  from  the  strong  medical 
opinions  against  him,  than  from  the  medical  facts  of  the  case.  The 
witnesses  appear  to  have  acted  on  the  principle,  that  the  wrhole  of 
their  duty  consisted  in  rendering  the  charge  of  poisoning  probable ; 
whereas,  wre  shall  hereafter  see  that  no  person  can  be  convicted  of  this 
crime  on  mere  probability  :  the  fact  of  poisoning  must  be  made  rea¬ 
sonably  certain,  either  by  medical  or  moral  evidence,  or  by  both  com¬ 
bined.  The  case  of  Tawell  presents  a  converse  illustration.  Here, 
where  the  cause  of  death  was  obviously  prussic  acid,  a  struggle  was 
made  to  show,  on  the  most  untenable  hyper-chemical  and  hyper- 
pathological  grounds,  that  the  deceased  had  died  from  apoplexy  or  some 
other  sudden  cause.  (Bucks  Lent  Assizes,  1845.) 

It  is  highly  important  for  the  medical  jurist  to  bear  in  mind,  that 
a  superficial  examination  of  the  body  will  not  suffice  to  reveal  the 
cause  of  death  on  these  occasions.  The  fatal  lesion  may  be  in  or  near 
the  pons  Varolii  or  the  cerebellum.  Dr.  Charles  Bell  has  reported  a 
case,  which  is  in  this  respect  instructive.  A  stout,  strong,  and  hale 
labourer,  aged  sixty -twro  years,  wrho  had  never  complained  of  any  in¬ 
disposition,  resumed  his  work  as  usual  after  having  eaten  a  hearty 
dinner,  and  shortly  afterwards,  while  wheeling  a  barrow,  he  dropped 
down  senseless,  and  died  in  a  few  seconds.  On  a  careful  examination 
of  the  head,  it  was  found  that  fatal  effusion  had  taken  place  from  a 
slight  rupture  in  the  right  lateral  sinus,  midway  between  the  torcular 
Hierophili  and  the  jugular  fossa.  (Med.  Gaz.  xxxix.  31.) 

In  the  following  case  there  was  a  strong  suspicion  that  the  deceased 
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had  been  poisoned  by  some  companions  with  whom  he  had  been 
drinking. 

The  deceased,  a  fisherman,  had  been  drinking  at  a  beer-shop  with 
three  or  four  friends,  who  took  him  home  in  an  insensible  state  about 
two  o’clock  in  the  morning,  threw  him  on  the  floor  of  the  house,  and 
left  him.  Two  hours  afterwards  he  was  discovered  by  a  relative,  who 
supposed  him  to  be  intoxicated  :  he  was  then  lying  asleep,  and  breath¬ 
ing  hard.  He  lay  in  this  insensible  state  for  two  days,  when  a  medi¬ 
cal  man  was  sent  for,  and  he  was  found  to  be  dead.  He  had  vomited 
over  the  floor  of  the  room  a  very  dark-looking  tarry  kind  of  matter — 
some  of  which  was  found  in  the  mouth.  By  order  of  the  coroner  the 
body  was  inspected  the  following  day.  The  chief  appearances  were 
adhesions  about  the  dura  mater ;  injection  of  the  pia  mater,  especially 
about  the  convolutions.  There  was  no  efiusion  of  blood,  but  there 
was  general  congestion  of  the  substance  of  the  brain  and  its  vessels. 
The  stomach  was  removed  and,  with  its  contents,  brought  to  me  for 
examination.  The  contents  of  the  organ  wrere  of  a  very  dark  colour, 
exactly  resembling  the  appearance  often  seen  in  poisoning  by  sulphuric 
or  oxalic  acid.  They  were  mixed  with  large  quantities  of  mucus,  and 
had  a  peculiar  odour,  somewhat  resembling,  as  it  was  thought,  that  of 
blacking.  A  suspicion  had  arisen  that  Iris  companions  might  have 
given  him  blacking  to  drink  while  he  was  in  a  state  of  intoxication. 
The  dark  viscid  liquid  scarcely  possessed  any  acid  reaction.  The  mu¬ 
cous  membrane  of  the  stomach  itself  was  much  corrugated.  There 
was  strong  vascular  injection  throughout,  but  especially  towards  the 
cardiac  extremity  :  a  quantity  of  dark  viscid  matter  was  here  closely 
adherent  to  the  surface.  There  was  no  appearance  of  corrosion  or 
chemical  action  on  any  part  of  the  mucous  membrane.  The  contents 
of  the  stomach  were  boiled  with  water,  when  they  became  coagulated, 
and  of  a  much  lighter  colour.  A  turbid  opaque  liquid  was  obtained 
on  filtration,  which  indicated  only  that  degree  of  feeble  acidity  which 
is  generally  met  with  in  the  stomach  ;  and  the  result  of  numerous 
experiments  was,  that  there  was  no  trace  of  sulphuric  acid,  nor  of  any 
other  poison,  in  the  organ  or  its  contents. 

Considering  the  nature  of  the  symptoms,  which  were  not  those  of 
irritant  poisoning, — the  post-mortem  appearances,  which  were  somewhat 
ambiguous,  although  they  did  not  indicate  corrosive  poison, — and  the 
chemical  analysis,  which  clearly  negatived  the  presence  of  poison,  an 
opinion  was  given  that  the  man  had  died  from  apoplexy  brought  on  by 
excessive  drinking,  and  that  the  dark  matter  found  in  the  stomach,  was 
nothing  more  than  the  altered  hsematosine  of  blood  poured  out  with 
the  mucus,  probably  as  a  result  of  the  irritation  produced  by  the  : 
alcoholic  liquid  taken.  There  was  no  smell  to  indicate  the  presence  of 
any  alcohol  in  the  contents,  at  the  time  they  were  submitted  to  analysis,  j 

Epilepsy. — This  disease,  in  some  of  its  symptoms,  resembles  poi¬ 
soning  by  prussic  acid  only.  If  the  symptoms  depend  on  poison, 
some  liquid  or  substance  must  have  been  taken  immediately  before 
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their  occurrence.  If,  however,  nothing  has  been  taken,  the  inference 
would  be  that  the  symptoms  most  probably  depended  on  disease.  Death 
is  commonly  very  rapid  in  poisoning  by  prussic  acid ;  but  a  first  attack 
of  epilepsy  is  not  often  fatal.  If  the  person  has  suffered  from  previous 
attacks,  the  probability  is,  cseteris  paribus,  that  the  symptoms  depend 
on  disease.  But  epilepsy  may  by  coincidence  immediately  follow  the 
administration  of  a  draught  or  the  taking  of  food  : — an  analysis  of  the 
substance  taken,  would  in  such  a  case  remove  any  doubt.  Supposing 
none  of  this  to  be  procurable,  then  we  must  remember,  that  epilepsy 
only  simulates  narcotic  poisoning  when  the  attack  is  rapidly  fatal. 
Therefore,  an  opportunity  will  always  present  itself  for  verifying  or 
rebutting  the  suspicion  of  poisoning,  by  examining  the  contents  of  the 
stomach.  I  have  never  met  with  an  instance,  where  a  case  of  epilepsy 
was  mistaken  for  one  of  narcotic  poisoning. 

Tetanus. — This  disease,  when  it  occurs,  can  generally  be  traced 
to  some  cause, — a  wound,  or  other  injury,  involving  tendinous  or 
nervous  structures.  It  may,  however,  arise  from  causes  of  a  very 
simple  kind,  and  independently  of  wonnds, — as  from  exposure  to  wet 
and  cold,  or  to  a  current  of  air.  It  may  even  come  on  without  any 
apparent  cause.  Idiopathic  tetanus  is  by  no  means  common :  it 
manifests  itself  by  trismus  (locked  jaw),  opisthotonos,  or  emprosthotonos. 
The  disease  sometimes  occurs  spontaneously  in  young  infants,  within 
the  first  eight  or  ten  days  from  birth  trismus  nascentium).  Male 
adults,  especially  those  who  are  of  a  robust  and  vigorous  frame,  are 
most  liable  to  attacks  of  tetanus.  According  to  Dr.  Gregory,  tetanus 
from  cold  occurs,  for  the  most  part,  within  three  or  four  days  after  ex- 
j  posure  to  the  exciting  cause ;  while  traumatic  tetanus  (from  wounds) 
generally  appears  about  the  eighth  day.  (Practice  of  Physic,  378.) 
Other  observers  have  found  that  tetanus  from  wounds  very  commonly 
shews  itself  from  the  fourth  to  the  sixth  day  after  the  injury.  The 
sooner  it  commences  after  an  injury,  the  more  rapidly  fatal  is  its  course. 

Tetanus,  or  rather  tetanic  convulsions,  may  be  produced  by  certain 
i  narcotico-irritant  poisons,  especially  those  belonging  to  the  strychnos 
tribe, — as  nux-vomica — strychnia,  and  all  its  saline  combinations  ; 
I  and  there  is  not  only  a  strong  similarity  in  the  symptoms,  but  a  post¬ 
mortem  examination  does  not  indicate  the  existence  of  any  well-marked 
morbid  changes  in  either  case.  In  tetanus  from  disease  or  injury, 
there  is  a  gradual  progression  of  the  symptoms.  The  rigid  contraction 
commences  in  the  masseter  muscles  ;  it  extends  to  the  fauces,  back  of 
the  neck,  and,  lastly,  descends  to  the  abdomen  and  lower  extremities. 
Professor  Colles  has  remarked,  that  the  muscles  of  the  fingers  are  the 
last  and  least  affected.  (Lectures  on  Surgery,  i.  72.)  The  muscular 
rigidity  continues  more  or  less  throughout ;  whereas,  in  tetanus  from 
poisoning,  the  spasm  is  more  general,  and  there  are  interruptions  or 
intervals  of  relaxation.  A  diagnosis  will  commonly  rest  upon  the 
following  circumstances :  —  1.  The  period  of  time  which  has  elapsed 
since  any  substance,  liquid  or  solid,  was  swallowed  by  the  patient. 
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2.  The  gradual  or  sudden  and  violent  accession  of  symptoms, — the 
latter  indicating  poisoning.  3.  The  duration  of  the  case.  Tetanus,  as 
a  result  of  injuries,  rarely  proves  fatal  in  less  than  twenty -four  hours;  and 
in  the  idiopathic  form,  it  seldom  destroys  life  in  less  than  three  or  four 
days.  In  tetanus,  produced  by  compounds  of  strychnia  given  in  fatal 
doses,  the  person  rarely  survives  two  hours.  4.  The  discovery  of 
nux-vomica,  strychnia,  or  other  poison  in  the  food,  in  the  matter 
vomited,  or  in  the  contents  of  the  stomach  after  death.  Prussic  acid 
gives  rise  occasionally  to  tetanic  convulsions,  manifested  by  opistho¬ 
tonos,  emprosthotonos,  and  general  spasm  of  the  trunk  and  extremities  ; 
but  the  very  sudden  invasion  of  symptoms  after  a  liquid  has  been 
taken,  the  rapid  termination  of  the  case,  and  the  presence  of  the 
poison  in  the  stomach,  will  render  a  diagnosis  easy.  ■ 

Convulsions. — This  is  a  very  frequent  cause  of  death  among 
young  children.  According  to  the  Seventh  Report- of  the  Registrar- 
General  (1846),  the  yearly  average  of  deaths  ascribed  to  this  cause 
amounts  to  25,000.  Convulsions  (or  fits,  as  they  are  vulgarly  termed) 
may  arise  from  the  action  of  poisons,  especially  of  those  belonging  to 
the  narcotic  class,  or  from  natural  causes  of  disease.  As  they  some¬ 
times  suddenly  attack  children,  and  prove  fatal  rapidly,  a  suspicion 
may  arise  that  death  has  been  caused  by  some  poison  administered  to 

the  child.  Manv  cases  of  this  kind  have  been  referred  to  me  of  late 
«/ 

years  for  investigation  ;  and,  from  the  frequency  of  their  occurrence, 
and  the  nnjust  suspicions  to  which  they  may  give  rise,  it  is  the  duty 
of  the  practitioner  to  make  himself  acquainted  with  the  common 
causes  of  this  disease.  Systematic  writers  have  divided  convulsions 
into  symptomatic  and  idiopathic.  They  are  most  commonly  symp¬ 
tomatic,  i.  e.  depending  on  some  disease  or  morbid  condition  of  the 
system, —  such  as  dentition,  repelled  cutaneous  eruptions,  hydro¬ 
cephalus,  exposure  to  cold,  indigestion,  worms,  accumulation  of  faeces, 
improper  food,  or  over-distension  of  the  stomach  and  bowels  with 
food ;  even  a  peculiar  condition  of  the  nurse’s  milk  may  become  a 
cause.  The  younger  and  more  irritable  the  child,  the  greater  is  its 
liability  to  an  attack  ;  and  in  these  cases,  the  slightest  cause  of  irrita¬ 
tion  to  the  nervous  system  may  lead  to  it.  About  the  time  of 
the  appearance  of  the  first  set  of  teeth,  i.  e.  from  the  fifth  to  the 
eighteenth  month,  children  are  considered  to  be  most  liable  to  the 
disease. 

When  the  convulsions  cannot  be  traced  to  any  of  the  causes  above 
assigned,  they  are  described  as  idiopathic,  and  are  commonly  referred 
to  some  primary  disease  of  the  brain ;  and  this  organ,  after  death, 
may  be  found  in  a  state  of  congestion.  Idiopathic  convulsions  some¬ 
times  run  through  their  course  and  cause  death  very  rapidly  ;  but  it  is 
not  at  all  improbable  that,  by  diligent  inquiry,  some  cause  might  be 
found.  Dr.  Underwood  met  with  several  cases  where  fine  healthy 
children  died  suddenly  from  convulsions  immediately  after  they  had 
been  overfed  by  their  nurses. 


CONVULSIONS  FROM  NARCOTIC  POISONING  AND  DISEASE.  6? 

Convulsions  are  a  very  common  effect  of  the  action  of  overdoses  of 
opium  on  young  children ;  and  they  are  not  to  be  distinguished  from 
those  which  arise  from  natural  causes.  During  the  fit,  the  eyes  are 
distorted,  the  pupils  contracted  or  dilated.  The  spasm  may  affect  the 
organs  of  respiration :  the  jaws  are  closed,  and  saliva,  in  a  frothy 
state,  escapes  at  the  mouth.  There  may  he  also  stertorous  breaf  hing ; 
and,  from  impeded  respiration,  the  tongue,  face,  and  the  surface  of  the 
skin  will  become  livid  owing  to  imperfect  aeration  of  the  blood,  and 
the  child  may  die  asphyxiated.  Under  prompt  and  appropriate  treat¬ 
ment,  except  when  it  depends  on  poison  unsuspected,  the  attack 
may  be  alleviated,  and  the  child  recover.  When  narcotic  poison  is 
the  cause,  it  will  be  found  that  some  substance,  either  liquid  or  solid, 
has  been  given  to  the  child  not  long  before ;  and  the  treatment  to 
be  pursued  in  a  suspicious  case  must  be  directed  to  its  removal.  (See 
Opium.) 

Except  by  a  chemical  analysis  of  the  food  and  the  contents  of  the 
stomach,  it  is  by  no  means  easy  to  form  a  diagnosis.  Tn  a  recent  case 
(December  1846),  a  suspicion  arose  that  twro  children  had  been 
poisoned,  from  the  singular  fact  that  they  died  within  a  very  short 
period  of  each  other.  T.  R.,  an  infant,  aged  seven  months,  was  found 
by  the  mother,  at  6  a.m.,  in  a  fit.  It  wots  livid  in  the  face,  frothing 
at  the  month,  its  limbs  drawn  up  and  rigid.  She  immediately  took  it 
to  a  person  living  in  the  same  house,  bat  it  remained  insensible  until 
it  died,  about  two  hours  afterwards.  The  child  appeared  well  when 
put  to  bed  the  previous  night,  and  had  had  its  last  meal  (boiled  bread 
and  milk)  about  seven  o’clock.  The  chief  appearances,  on  inspection, 
were  congestion  of  the  brain  and  lungs ;  there  was  slight  redness  of 
the  stomach. — On  the  same  morning,  and  about  the  same  time, 
the  other  child,  aged  fifteen  months,  was  found  by  the  mother  insen¬ 
sible,  dark  in  the  face,  and  struggling  for  breath.  This  child  died  in 
five  minutes  after  it  was  found.  On  inspection,  the  only  appearance 
was  general  congestion  of  the  brain. 

The  stomachs  and  their  contents,  as  well  as  a  portion  of  the  food 
given  to  the  children  the  night  before,  were  examined  for  opium  as 
well  as  other  poisons  which  were  likely  to  have  occasioned  the  symp¬ 
toms  :  but  no  trace  of  poison  could  be  discovered ;  and  the  contents 
of  one  stomach  acquired  a  deep  blue  colour  with  a  solution  of  iodine, 
bearing  out  the  statement  that  bread  had  been  given  at  the  meal. 
There  was  no  moral  evidence  to  show  that  poison  had  been  given;  none 
was  detected  in  the  food ;  and  had  it  been  given  by  the  mother,  who 
found  the  children  dying  early  in  the  morning,  the  probability  is,  that 
as  there  had  been  no  vomiting,  and  death  was  rapid,  the  poison  would 
have  certainly  been  discovered  by  the  odour,  or  in  the  stomach  or  its 
contents  by  the  usual  tests.  The  opinion  given  was,  that  death  had 
resulted  from  convulsions,  probably  produced  by  a  congested  state  of 
the  brain.  The  most  remarkable  feature  in  this  case  was  the  coin¬ 
cidence  in  seizure  and  the  time  of  death  ;  and,  but  for  the  good  cha- 
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racter  of  the  parents  and  the  results  of  a  chemical  examination  of  the 
food  and  the  viscera,  it  would  have  been  difficult  to  have  satisfied  the 
neighbours  that  the  children  had  not  been  destroyed  by  poison.  The 
jury  returned  a  verdict  of  death, from  natural  causes. 

The  importance  of  not  relying  too  strongly  upon  a  coincidence  in 
the  attack  of  several  persons  labouring  under  similar  symptoms  follow¬ 
ing  a  meal,  has  already  been  pointed  out.  (See  ante,  p.  50.) 

Diseases  of  the  brain  and  spinal  marrow. — Among  these  dis¬ 
eases,  may  be  mentioned  inflammation  of  the  brain  and  its  mem¬ 
branes,  hypertrophy,  and  the  formation  of  tumours.  Such  diseases 
are  of  a  very  insidious  nature : — they  sometimes  give  no  warning 
of  their  presence,  until  the  person,  who  may  be  in  his  usual  health, 
is  suddenly  seized  with  stupor,  followed  by  coma,  and  rapidly  dies. 
All  such  cases  resemble  poisoning  by  opium  :  they  can  only  be  dis¬ 
tinguished  by  the  discovery  of  the  affirmative  characters  of  disease,  on 
a  post-mortem  examination,  and  an  absence  of  poison  from  the 
stomach.  But  the  period  of  access  of  the  symptoms  after  a  meal, 
and  the  rapidity  of  death,  will,  in  many  instances,  allow  a  practitioner 
to  form  a  satisfactory  diagnosis.  I  have  already  referred  to  a  case, 
(ante,  p.  48,)  where  a  woman,  aged  37,  died  suddenly,  soon  after 
having  taken  her  breakfast.  On  examination  of  the  body,  there  was 
found  effused  within  the  cranium  a  large  quantity  of  bloody  serum; 
and  the  brain  and  its  membranes  were  much  congested  with  blood. 
No  poison  was  discovered  in  the  stomach,  and  it  is  certain,  that  had 
death  been  due  to  a  narcotic,  some  traces  of  it  would  have  been  found, 
in  consequence  of  the  great  rapidity  with  which  the  deceased  died. 
The  only  points  in  which  this  resembled  a  case  of  poisoning,  were  in 
the  invasion  of  the  symptoms  soon  after  a  meal,  and  their  rapidly  fatal 
termination. 

Diseases  of  the  heart. — The  heart  is  subject  to  many  diseases, 
which  present  the  same  insidious  characters,  as  those  of  the  brain. 
Thus  they  may  remain  for  a  long  time  latent,  and  then  suddenly 
destroy  life.  They  are  only  likely  to  be  confounded  with  poisoning 
by  prussic  acid,  owing  to  the  rapidity  with  which  death  takes  place. 
In  all  these  cases,  therefore,  if  the  fatal  attack  occur  suddenly  some 
hours  after  food  or  medicine  has  been  taken,  there  can  be  no  reason  for 
attributing  it  to  poison.  It  is  only  when  by  a  coincidence  the  symp¬ 
toms  appear  at  or  immediately  after  something  has  been  swallowed  by 
the  patient,  that  any  doubt  of  the  cause  to  which  they  may  be  due,  can 
arise ;  and  here,  the  doubt  would  be  speedily  removed  by  a  post-mortem 
examination  of  the  body.  We  must  not  expect,  however,  that  in  these 
fatal  affections  of  the  heart,  well-marked  post-mortem  appearances  will 
be  always  met  with.  Some  pathologists  have  described  a  singular  condition 
of  this  organ,  under  which  the  person  dies  suddenly  after  experiencing 
nausea,  vertigo,  and  fainting.  In  such  cases,  the  parietes  of  the  heart 
have  been  found  only  preternaturally  flaccid,  and  its  cavities  empty. 
This  has  been  called  by  Mr.  Chevalier,  idiopathic  asphyxia,  and  others 
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have  termed  it  syncopal  asphyxia.  It  does  not  appear  to  he  very  com¬ 
mon,  for  very  little  is  known  concerning  it,  or  on  what  the  cause  of 
death  really  depends.  In  regard  to  its  diagnosis  in  suspected  cases,  all 
we  can  say  is,  that  if  poisoning  he  not  clearly  negatived  hy  concurrent 
circumstances,  its  usual  affirmative  characters  are  entirely  wanting. 

The  question  whether  death  has  arisen  from  poison  or  from  malfor¬ 
mation  or  disease  of  the  heart,  occasionally  presents  itself  to  the  medical 
jurist.  The  diagnosis  is  of  some  importance,  since  the  local  changes  in 
the  organ  may  he  slight  and  easily  overlooked.  In  July  1844,  a  woman, 
aged  45,  fell  suddenly  in  the  street  near  Guy’s  Hospital,  and  died,  gasp¬ 
ing  and  pallid  without  being  at  all  convulsed,  in  ten  minutes  after  she  had 
been  brought  into  one  of  the  wards.  It  was  ascertained  that  she  was 
a  woman  of  irregular  and  intemperate  habits,  and  that  about  an  hour 
before,  she  had  purchased  a  drachm  of  powdered  nux-vomica  at  a 
druggist’s.  A  paper  containing  the  poison  was  found  in  her  possession. 
There  was  no  certain  evidence  that  she  had  taken  any  of  it,  but  un¬ 
fortunately  the  quantity  found  upon  her  was  not  weighed.  It  was 
considered,  however,  by  those  who  saw  it,  to  be  equal  to  about  a 
drachm,  the  quantity  purchased.  On  the  report  that  poison  had  been 
taken,  the  stomach-pump  was  used ;  and  a  decoction  of  cinchona  ad¬ 
ministered.  On  inspection,  eighteen  hours  after  death,  it  was  remarked 
that  the  lips  and  ends  of  the  fingers  were  extremely  blue.  The  heart 
was  enlarged,  the  right  cavities  being  very  capacious,  and  distended 
with  dark  semifluid  coagula.  There  appeared  to  have  been  originally 
two  communications  between  the  auricles.  The  pulmonary  artery  was 
of  extraordinary  width,  while  the  aorta  was  narrow.  The  lungs  were 
highly  emphysematous  and  congested ;  the  liver  congested ;  the  mucous 
membrane  of  the  stomach  slightly  corrugated,  and  it  presented  a  few 
spots  of  ecchymosis,  which  were  probably  produced  by  the  stomach- 
pump.  I  examined  the  stomach  and  its  contents,  but  no  traces  of 
nux-vomica  or  any  other  poisonous  matter  was  found.  Although  it  is 
possible  that  some  of  the  poison  might  have  been  taken,  and  afterwards 
removed  by  vomiting  or  the  stomach-pump,  the  symptoms  and  the 
short  duration  of  the  case  shewed  that  death  could  not  be  referred  to 
it.  There  was  no  doubt  that  this  was  caused  by  a  delay  to  the  passage 
of  the  blood  through  the  right  cavities  of  the  heart,  from  congenital 
malformation  of  the  organ.  It  was  ascertained  that  the  deceased  had 
been  always  liable  to  shortness  of  breath,  and  that  she  became  blue 
upon  any  unusual  exertion.  (See  Medical  Gazette,  xxxvi.  p.  19.) 

In  January  1846,  I  was  consulted  by  my  friend,  Mr.  J.  G.  French, 
respecting  a  case  to  which  some  suspicion  was  attached.  A  man,  aged 
37,  who  had  been  for  some  time  ailing  and  in  low  spirits,  went  out  on 
his  avocations,  after  having  taken  his  breakfast  as  usual,  and  was 
observed  to  fall  suddenly  in  the  street-  This  was  between  three  and 
four  hours  after  he  had  taken  his  breakfast.  He  was  carried  into  a 
shop  :  some  stimulant  was  given  to  him,  but  he  died  before  Mr.  French 
could  arrive,  which  was  about  ten  minutes  after  the  seizure.  Tt  was 
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ascertained  that  he  had  been  kept  in  the  erect  posture  after  the  attack. 

In  order  to  remove  suspicion  of  poisoning,  the  body  was  examined. 
The  chief  appearances  were  great  enlargement  of  the  heart,  with  a 
thinning  of  the  parietes  of  the  left  ventricle.  The  mucous  membrane 
of  the  stomach  was  slightly  reddened  about  the  lesser  curvature  and 
the  cardiac  orifice :  at  this  part  two  small  patches  of  ulceration  existed 
in  the  membrane, — the  ulcers  being  slighly  thickened  around  the 
borders.  Towards  the  pylorus  the  mucous  glands  were  much  en¬ 
larged.  The  contents,  which  amounted  to  about  six  drachms  of  a 
brown-coloured  liquid,  had  a  slight  alkaline  reaction  and  a  faint 
aromatic  odour.  On  standing,  a  slight  sediment  was  deposited,  but 
there  was  no  solid  or  undigested  matter  ;  no  appearance  of  mineral 
substance ;  no  effused  blood ;  and  but  little  mucus.  The  kidneys  were 
enlarged,  and  congested  with  venous  blood.  The  liver  was  healthy ; 
but  the  gall-bladder  was  distended,  and  contained  twenty  gall-stones. 
The  results  of  a  chemical  examination  were — 1,  That  the  liquid  of  the 
stomach  contained  no  trace  of  poison,  mineral  or  vegetable  ;  2,  That  it 
consisted  of  digested  food,  mucus,  with  a  small  quantity  of  sal-volatile 
and  traces  of  common  salt.  Considering  that  the  severe  symptoms 
commenced  long  after  any  article  of  food  had  been  taken,  and  that, 
had  they  arisen  from  any  poison  subsequently  taken,  it  must,  from  the 
rapidity  of  death  and  the  absence  of  vomiting,  have  been  found  in  the 
stomach,  it  was  inferred  that  death  had  not  been  caused  by  poison. 
The  opinion  given  at  the  inquest  was,  that  death  had  taken  place  from 
a  diseased  condition  of  the  heart,  producing  fatal  syncope. 

Distension  op  the  stomach. — This  is  by  no  means  an  unfrequent 
cause  of  sudden  death :  it  may  occur  at  any  age.  In  some  instances, 
the  distension  of  this  organ  appears  to  act  by  inducing  apoplexy,  the 
usual  marks  of  that  disease  being  found  in  the  brain.  In  other  cases, 
death  appears  to  be  due  to  a  fatal  impression  analogous  to  shock,  arising 
simply  from  the  excessive  mechanical  distension  of  the  organ :  it  is 
not  surprising,  that  a  suspicion  of  poisoning  should  occasionally  arise 
under  such  circumstances.  I  have  known  several  instances  which 
have  occurred  within  the  last  few  years  in  this  metropolis,  where  the 
individuals  went  to  bed  in  their  usual  health  after  eating  a  hearty 
supper,  and  were  found  dead  the  following  morning.  On  dissection, 
no  marked  changes  wrere  discovered,  excepting,  in  some  cases,  slight 
congestion  of  the  cerebral  vessels.  The  most  striking  appearance  was 
the  enormously  distended  state  of  the  stomach  itself- 

In  December  1839,  a  girl,  aged  22,  after  eating  a  hearty  supper, 
retired  to  rest.  In  about  two  hours  she  was  found  insensible,  and  she  I 
died  in  the  course  of  a  fewr  minutes.  No  post-mortem  examination  was 
required  by  the  coroner ;  although  it  is  difficult  to  understand  why, 
without  it,  there  should  have  been  any  necessity  for  holding  an  inquest : 
as  the  cause  of  death,  which  was  probably  due  to  the  distension 
of  the  stomach,  was  still  left  unexplained. — In  April  1841,  a  man, 
aged  34,  ate  a  very  hearty  breakfast,  consisting  of  three-quarters  of  a 
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pound  of  beef  with  bread,  and  a  pint  and  a  half  of  coffee.  In  a  few 
minutes  afterwards,  he  sat  on  a  barrel  to  rest  himself,  but  almost 
immediately  fell  backwards  and  expired. 

This  cause  of  death  may  be  met  with  in  persons  of  all  ages.  In 
November  1842,  a  girl,  aged  13,  ate  a  full  breakfast;  and  about  an 
hour  afterwards  she  became  insensible,  and  died  in  the  course  of  a  short 
time.  The  only  cause  which  could  be  assigned  for  her  death,  was  over¬ 
distension  of  the  stomach  with  food,  probably  leading  to  apoplexy. 
The  following  case,  which  was  the  subject  of  an  inquest  in  August  1841, 
is  of  a  doubtful  nature : — A  man,  aged  37,  who  had  for  some  time 
complained  of  cramp  in  the  stomach,  partook  of  a  full  breakfast,  con¬ 
sisting  of  coffee,  beefsteaks,  and  fish.  In  about  half  an  hour  afterwards 
he  was  taken  suddenly  ill  with  violent  pain  and  vomiting.  He  took 
some  salts  and  cream  of  tartar ;  but  became  worse,  and  died  about 
three  hours  after  the  meal.  The  verdict  was,  that  the  man  “  died  by 
the  visitation  of  God whereby  the  case  was  left  in  preeisely  the  same 
obscurity  as  before  the  inquiry  ! 

Rupture  oe  the  stomach  has  been  observed  to  occur  sometimes 
as  a  consequence  of  over-distension,  combined  with  efforts  at  vomiting ; 
although  in  other  instances  the  rupture  has  taken  place  when  there 
was  but  little  food  found  in  the  stomach.  Death  is,  of  course,  a  speedy 
consequence  of  this  accident :  hence  no  difficulty  can  arise  in  practice 
with  regard  to  it,  because  a  post-mortem  examination  would  enable  the 
practitioner  at  once  to  determine  the  cause.  Tor  a  fatal  case  of  this 
kind,  in  which  there  was  no  apparent  disease  of  the  organ,  see  Medical 
Gazette,  ii.  182. 

Rupture  oe  the  gall-bladder  and  gall-ducts,  as  well  as  of  the 
impregnated  uterus  or  its  appendages,  may  also  suddenly  give  rise 
to  alarming  symptoms  of  a  suspicious  kind  in  a  previously  healthy 
person.  Death  in  such  cases  commonly  takes  place  from  peritonitis. 
The  rules  for  forming  a  diagnosis  are  similar  to  those  already  described :  a 
post-mortem  examination  suffices  to  develope  the  real  nature  of  the  case. 

When  called  to  examine  a  case  of  suspected  narcotic  poisoning, 
and  the  symptoms  have  occurred  soon  after  a  meal,  the  practitioner 
must  remember  that  although  a  full  meal  is  a  very  common  exciting 
cause  of  apoplexy,  this  is  not  the  case  with  any  simple  medicine,  liquid 
or  solid,  which  may  have  been  swallowed  by  the  patient.  Should  the 
symptoms  follow  the  taking  of  a  draught  or  any  kind  of  medicine,  the 
circumstances  become  much  more  suspicious,  because  the  occurrence  of 
apoplexy  in  such  a  case  would  be  a  pure  coincidence : — all  we  can  say 
is,  that  it  may  happen — in  proof  of  which  we  may  refer  to  the  case  men¬ 
tioned  ante  (page  48),  and  then  we  require  other  circumstances  to  aid 
our  judgment.  In  the  case  of  Sir  Theodosius  Boughton ,  the  nar¬ 
cotic  symptoms  supervened  in  two  minutes  after  he  had  taken  what 
was  supposed  to  be,  a  simple  purgative  draught ;  and  it  was  this  fact, 
no  doubt,  that  strongly  influenced  the  jury  in  their  verdict.  The 
draught,  it  was  presumed,  had  contained  laurel- water ;  and  with  some 
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strong  facts  in  favour  of  this  presumption,  they  were  unwilling  to  infer 
that  the  symptoms  under  which  the  deceased  laboured  after  taking  it, 
were  owing  to  a  coincidental  attack  of  apoplexy  or  epilepsy.  In  all 
such  cases,  it  can  never  be  assumed  that  the  medicine  taken  was  the 
cause  of  the  symptoms,  unless  we  suppose  it  to  have  been  a  poison ; 
while  when  the  symptoms  follow  an  ordinary  meal,  apoplexy  may  he  a 
natural  result, — at  least  it  is  not  absolutely  necessary,  in  order  to 
account  for  them,  to  suppose  that  the  food  contained  any  poison. 


CHAPTER  VI. 

ON  THE  TREATMENT  OE  CASES  OF  POISONING — ALEXIPHARMICS  — 
ANTIDOTES — SPECIFIC  REMEDIES — CHEMICAL  ANTIDOTES — THEIR 
MODE  OF  OPERATION — INSOLUBLE  POISONS — GENERAL  PRINCIPLES 
OE  TREATMENT  —  THE  STOMACH  PUMP  —  EMETICS  —  ELECTRO¬ 
MAGNETISM — TABLE  OE  POISONS  AND  THEIR  CHEMICAL  ANTIDOTES. 

The  treatment  of  a  case  of  poisoning  must  vary,  not  only  according  to 
the  nature  of  the  substance  swallowed,  but  according  to  the  period  of 
time  which  has  elapsed  before  medical  assistance  is  demanded.  Under 
the  description  of  each  poison  a  full  account  will  be  given  of  the  various 
remedies  which  it  has  been  proposed  to  employ.  At  the  present  time, 
therefore,  it  will  he  only  necessary  to  state  the  general  principles  upon 
which  the  treatment  of  cases  of  poisoning  is  based. 

Antidotal  treatment. — It  was  formerly  supposed  that  there  were 
substances  which,  if  taken  before  or  after  the  administration  of  poison, 
would  counteract  its  effects.  The  old  Mithridate  was  a  compound  of 
this  description,  made  up  of  a  variety  of  aromatic  extracts.  Its  pre¬ 
paration  was  of  the  most  complex  kind,  both  with  regard  to  the  number 
of  its  constituents,  the  proportions  in  which  they  were  mixed,  as  well 
as  the  precautions  to  be  taken  in  mixing  them.  Hence,  whenever  it 
failed,  which  was  always  when  real  poison  was  administered,  the  failure 
was  conveniently  ascribed  to  something  having  been  omitted  in  its 
preparation. 

In  later  times,  physicians  believed  in  the  existence  of  what  are  called 
in  the  old  books  Alexipharmics  (a\e£co,  to  help  or  assist,  and  <papp.anov, 
medicine).  The  name  was  applied  to  substances  which  were  considered 
to  exert  a  specific  action  on  poisons ;  i.  e.  that  they  had  the  power, 
by  acting  on  the  constitution,  of  completely  neutralizing  their  danger¬ 
ous  effects.  These  superstitious  notions  disappeared  as  chemical  know¬ 
ledge  began  to  spread ;  and  then  a  mode  of  treatment,  founded  on  the 
chemical  properties  of  poisons,  was  first  introduced.  This  class  of 
substances  is  now  known  under  the  name  of  Antidotes  (uvtlSotov, 
remedy  against  poisons). 
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By  employing  the  term  antidote,  it  must  not  be  understood  that 
we  mean  a  specific  for  any  individual  poison.  The  operation  of 
antidotes  is  purely  chemical,  and  their  great  use  depends,  first,  upon 
their  effects  being  either  immediate  or  extremely  rapid ;  and,  secondly, 
on  their  action  being  local,  i.  e.  on  their  producing  an  alteration  in  the 
nature  of  the  poison  by  mere  contact.  It  is  obvious,  that  unless  these 
substances  had  an  immediate  operation,  they  would  be  of  no  service ; 
and  we  have  a  very  easy  and  at  the  same  time  a  simple  method  of  testing 
their  efficacy,  by  the  fact  that  the  same  or  similar  effects  ought  always 
to  be  produced  in  a  common  test-glass  as  in  the  human  stomach.  If  the 
alleged  antidote  do  not  chemically  change  the  nature  of  the  poison  out 
of  the  body,  it  cannot  be  expected  to  have  any  such  effect  in  the  body, 
and  hence  it  should  be  rejected.  It  is  not  here,  as  in  ordinary  medical 
practice,  that  the  substance  is  given  empirically ;  i.  e.  without  our 
being  able  to  explain  the  mode  in  which  it  operates :  that  mode  must, 
in  the  case  of  an  alleged  antidote,  be  made  visible  and  apparent,  or  we 
can  place  no  confidence  in  the  treatment.  Whenever  we  depart  from 
this  principle,  we  lose  ourselves  in  uncertainty ;  and  thus  it  is,  that 
substances  have  been  frequently  extolled  as  antidotes,  and  have  had  a 
certain  repute  for  a  time,  but  have  long  since  passed  into  oblivion. 
Charcoal  was  formerly  given  in  cases  of  poisoning  by  arsenic,  and  it 
was  supposed  with  very  good  effect.  Experience,  however,  has  now 
shown,  that  the  good  effects  under  such  treatment  must  have  been 
really  due  to  other  causes  which  at  the  time  escaped  observation. 

All  toxicologists  agree,  with  the  few  exceptions  to  be  presently  stated, 
that  there  is  no  substance  at  present  known  which  possesses  a  specific 
effect  in  removing  the  symptoms  produced  by  poison.  The  so-called 
antidotes  act  upon  the  poison,  and  not  upon  the  body  :  their  action  is, 
therefore,  strictly  of  a  chemical  nature.  Some  substances,  it  is  true,  are 
useful  as  stimulants,  and  act  by  rousing  the  nervous  system.  On  this 
principle  we  may  explain  the  good  effects  produced  by  a  strong  decoc¬ 
tion  of  coffee  in  a  case  of  poisoning  by  opium ;  or  by  ammonia,  in 
poisoning  by  Prussic  acid.  Dr.  Christison  considers  that  there  are 
two  poisons  the  secondary  effects  of  which  may  be  subdued  by  the 
administration  of  certain  substances.  These  must,  of  course,  operate 
by  exciting  in  the  system  an  action  capable  of  neutralizing  that  estab¬ 
lished  by  the  poison.  The  remote  operation  of  lead  may  be  sometimes 
corrected  by  mercury  given  to  salivation,  while  the  violent  salivation 
caused  by  mercury,  may  be  occasionally  corrected  by  nauseating  doses  of 
antimony.  (On  Poisons,  p.  38.)  Mr.  Allison  has  more  recently 
stated,  that  chlorate  of  potash  possesses  the  property  of  subduing 
mercurial  ptyaiism  ;  aud  that,  from  the  results  of  numerous  trials,  he 
believes  this  salt  to  stand  in  an  antagonistic  relation  to  mercury. 
(Med.  Gaz.  xxxviii.  953.)  This  comprises,  I  believe,  all  that  is  at 
present  known  concerning  what  some  have  denominated  constitutional 
antidotes.  We  know  of  no  substance  that  will  thus  subdue  the  effects 
of  arsenic ;  but  it  is  not  improbable  that,  under  a  proper  system  of 
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therapeutical  inquiry,  more  agents  of  this  kind,  i.  e.  bodies  possessing  a 
counteracting  power  over  this  and  other  poisons,  may  be  hereafter  dis¬ 
covered. 

Our  inquiries  respecting  antidotes  will  therefore  be  limited  to  those 
substances  which  have  a  decided  chemical  operation,  and  alter  the 
form  of  the  poison.  According  to  Orfila,  an  autidote  should  be  a 
substance  possessed  of  the  following  properties  : — -1.  That  it  should  be 
taken  in  large  doses  without  danger;  2.  That  it  should  act  upon  the 
poison,  whether  liquid  or  solid,  at  a  temperature  equal  to  or  below  that 
of  the  human  body;  3.  That  its  action  should  he  rapid;  4.  That  it 
should  be  capable  of  combining  with  the  poison,  although  enveloped  in 
mucus,  blood,  or  other  substances  contained  in  the  stomach;  and, 

5.  That  it  should  entirely  destroy  the  deleterious  properties  of  the 
poison.  He  divides  antidotes  into  two  classes — 1.  Those  which  render 
the  poison  perfectly  inert,  such  as  the  soluble  sulphates  in  poisoning 
by  the  salts  of  lead  or  barytes,  or  the  soluble  chlorides  in  poisoning  by 
nitrate  of  silver  ;  and,  2.  Those  which,  by  combination,  merely  render 
the  substance  less  poisonous,  e.  g.  albumen  in  poisoning  by  the  salts  of 
mercury  and  copper.  (Toxicologie,  i.  18.)  The  larger  number  of 
antidotes  will  probably  be  found  to  act  rather  by  diminishing,  than  by 
entirely  destroying  the  noxious  properties  of  the  substance  taken. 

Mode  of  operation  of  antidotes. — This  has  been  already  stated  to  be 
of  a  purely  chemical  nature,  and  it  now  remains  to  be  explained  that 
the  principle  of  their  operation  is,  either  to  render  the  poison  less 
soluble ,  and  therefore  less  liable  to  be  absorbed  into  the  body , — or  to 
neutralize  and  convert  it,  as  in  the  case  of  a  mineral  acid  or  alkali,  to 
a  neutral  or  harmless  chemical  salt.  There  are  numerous  instances  of 
both  of  these  modes  of  operation.  The  greater  number  of  chemical 
antidotes  act  merely  by  rendering  the  substance  less  poisonous,  by 
diminishing  its  solubility  in  the  mucous  fluids  of  the  stomach.  In 
addition  to  the  cases  already  mentioned,  the  use  of  carbonate  of  lime 
in  poisoning  by  oxalic  acid,  furnishes  a  good  illustration  of  this  mode 
of  operation, — the  oxalate  of  lime,  from  its  comparative  insolubility,  not 
acting  as  a  poison.  In  rendering  a  poison  insoluble  by  the  administra¬ 
tion  of  an  antidote,  it  is  necessary  to  hear  in  mind,  that  the  substance 
used  for  this  purpose  should  be  itself  inert,  or  we  shall  be  only  sub¬ 
stituting  one  poison  for  another.  I  have  heard  of  a  case  in  which  it 
was  proposed  to  give  subacetate  of  lead  in  poisoning  by  oxalic  acid  ; 
and  this  poisonous  salt  has  been  very  recently  proposed  by  a  French 
chemist,  as  an  antidote  to  the  alkaline  sulphurets !  In  another  instance, 
nitrate  of  silver  was  suggested  as  an  antidote  for  prussic  acid.  *  Ad¬ 
mitting  that  oxalate  of  lead,  the  sulphuret  of  lead,  and  cyanide  of  silver,  I 
are  insoluble  in  water, — the  compounds  required  to  form  them  are 
highly  injurious,  and  the  cyanide  of  silver  may  itself  create  a  poisonous  ; 
action  on  the  body.  The  proposal  of  such  a  mode  of  treatment  can 
only  proceed  from  an  erroneous  theoretical  view  of  the  subject. 

Some  chemical  antidotes  do  not  act  by  rendering  the  poison  insolu- 
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ble,  but  by  simply  neutralizing  it,  and  depriving  it  of  its  active  poison¬ 
ous  properties.  This  mode  of  operation  applies  only  to  a  limited 
number  of  substances,  namely,  the  mineral  acids  and  alkalies.  Thus, 
in  poisoning  by  either  of  the  three  mineral  acids,  magnesia  and  its 
carbonates  are  the  antidotes  commonly  selected — a  soluble  salt  of  mag¬ 
nesia  being  formed  in  either  case,  and  the  corrosive  properties  of  the 
acid  destroyed.  On  the  other  hand,  in  poisoning  by  potash,  soda,  or 
ammonia — vinegar,  lemon-juice,  or  a  solution  of  citric  or  tartaric  acid, 
is  given,  and  a  harmless  neutral  salt  is  formed. 

It  is  a  rule  which  it  is  almost  trite  to  state,  that  as  antidotes 
act  locally,  i.  e.  on  the  poison  and  not  on  the  constitution,  their 
efficacy  entirely  depends  on  their  timely  employment.  In  a  large 
number  of  cases,  it  must  be  confessed,  they  have  utterly  failed,  for 
the  simple  reason,  that  they  have  been  administered  too  late.  The 
poison  has  either  been  absorbed  into  the  body,  and  thereby  carrried 
beyond  the  reach  of  any  antidote ;  or  it  has  produced  such  extensive 
destruction  in  the  stomach  and  other  parts,  as  to  render  all  treatment 
perfectly  hopeless.  This,  however,  must  not  discourage  us  from  the 
use  of  these  antidotes  so  long  as  there  is  life.  Hundreds  of  persons 
who  have  been  drowned  cannot  be  restored  to  life :  but  this  want  of 
success  is  no  reason  for  our  refusing  to  apply  the  means  for  resuscita¬ 
tion  to  every  future  case  of  apparent  death  by  drowning.  In  the  same 
way  we  are  bound  to  use  every  reasonable  effort  in  a  case  of  poisoning, 
although  it  may  be  so  far  advanced  as  to  be  apparently  beyond 
the  reach  of  all  remedies. 

It  has  just  been  stated,  that  some  antidotes  act  beneficially  by 
neutralizing  the  poison,  if  acid  or  alkaline :  but  we  must  beware  of 
drawing  the  inference,  that  mere  neutralization  is  all  that  we  have  to 
regard  in  the  treatment.  We  are  bound  to  consider  whether  the 
neutral  salt  formed  may  or  may  not  be  injurious  of  itself ;  for  it  is 
obviohs  that  if  it  be  injurious,  we  are  only  substituting  one  poison  for 
another.  Owing  to  false  reasoning  of  this  kind,  some  have  adopted  a 
very  improper  method  of  treating  cases  of  poisoning  hy  oxalic  acid : — - 
they  have  employed  the  alkaline  carbonates,  i.  e.  of  potash,  soda,  and 
ammonia;  but  the  soluble  oxalates  of  these  alkalies  are  themselves 
poisonous,  therefore  the  use  of  the  alkaline  carbonates  should  be  avoided. 
They  chemically  neutralize  the  acid,  but  they  do  not  prevent  it  from 
exerting  a  poisonous  action. 

Insoluble  poisons. — Having  thus  considered  the  action  of  antidotes 
in  regard  to  soluble  poisons,  the  question  naturally  arises — What  is 
to  be  done  in  those  cases  where  the  poison  is  just  as  insoluble  as  any 
antidote  could  make  it  ?  It  would  be  wrong  to  infer,  that  because  a 
substance  is  insoluble  in  water,  it  cannot  act  as  a  poison :  there  are  some 
very  active  substances  which  are  quite  insoluble  in  water.  Among 
these  may  be  mentioned — the  arsenite,  carbonate,  and  subchloride  of 
copper, — the  carbonate  of  lead,  carbonate  of  barytes,  the  ammonio- 
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chloride  of  mercury,  calomel,  and  yellow  arsenic  or  the  sulphuret  of 
arsenic.  Most  of  these  are  well  known  to  he  highly  poisonous,  although, 
perhaps,  they  do  not  act  so  rapidly,  nor  in  such  small  doses  as  their 
analogous  soluble  compounds.  The  admission  that  such  insoluble  sub¬ 
stances  are  poisonous,  may  appear  to  he  opposed  to  the  principle  on 
which  one  class  of  chemical  antidotes  has  been  hitherto  supposed  to 
act ;  hut  it  must  be  remembered,  that  the  insoluble  compounds  pro¬ 
duced  by  antidotes,  have  been  found  by  experience  to  he  far  less  active 
than  the  substances  for  which  they  are  administered — they  do  not 
appear  to  be  absorbed  so  rapidly,  and  there  is,  therefore,  a  better 
chance  of  saving  life.  This,  of  course,  is  a  matter  of  experience.  The 
sulphate  and  carbonate  of  lead,  for  example,  are  equally  insoluble  in 
water : — hut  observation  teaches  us,  that  the  carbonate  is  a  decided 
poison,  while  we  have  no  reason  to  believe  that  the  sulphate  is  possessed 
of  poisonous  properties.  Hence  we  do  not  say  that  an  alkaline  sulphate 
acts  beneficially,  merely  because  it  converts  the  salt  of  lead  into  an  in¬ 
soluble  compound,  for  an  alkaline  carbonate  would  do  this, — but 
because,  in  addition  to  its  insolubility,  there  is  reason  to  believe  that 
the  compound  produced  is  inert.  In  poisoning  by  a  soluble  salt  of 
copper,  we  may,  by  giving  an  alkaline  carbonate,  throw  down  the 
copper  in  the  form  of  an  insoluble  carbonate ;  but  experience  has  taught 
ns  that,  under  these  circumstances,  we  should  only  be  changing  one 
poison  for  another. 

It  was  formerly  the  custom  to  give  a  solution  of  sulphuret  of  po¬ 
tassium  in  cases  of  poisoning  by  arsenic : — it  was  known  that  the 
sulphuret  of  arsenic  was  insoluble ;  hence  it  was  rather  hastily  inferred 
that  it  was  inert.  We  must  now  look  upon  it  as  a  sort  of  miracle, 
that  persons  thus  treated  ever  recovered.  The  alleged  antidote  itself, 
the  sulphuret  of  potassium,  is  a  poison  ;  so  that  if  the  patient  did  not 
die  from  the  poison  originally  swallowed,  his  life  was  endangered  either 
by  the  sulphuret  of  arsenic  resulting  from  the  action  of  the  antidote, 
or  by  the  antidote  itself !  The  inefficacy  of  an  alkaline  sulphuret 
as  an  antidote  to  arsenic  was  experimentally  proved  by  Casimir 
Renault,  so  far  back  as  the  year  1802.  He  found  that  all  of  these 
sulphurets  destroyed  animals,  to  which  small  doses  of  arsenic  had  been 
given,  in  a  shorter  time  than  arsenic  itself.  (Nouvelles  Experiences 
sur  les  Contre-Poisons  de  1’ Arsenic,  Paris,  Pructidor,  An.  ix.  p.  25.) 
He  further  proved  that  the  numerous  alleged  cures  by  alkaline  sul¬ 
phurets  and  sulphureous  waters,  must  have  been  due  to  other  causes 
(ib.  p.  40).  The  researches  of  Renault  are  well  calcalatedto  shew  the 
inefficiency  of  the  methods  adopted  by  some  modern  experimentalists, 
in  order  to  determine  the  antidotal  properties  of  substances. 

It  has  been  supposed  that  the  action  of  these  insoluble  poisons  is 
explicable  on  the  supposition  that  they  may  become  soluble,  or  at  least 
capable  of  suspension,  in  the  acid  and  mucous  fluids  of  the  stomach. 
This  may  be,  to  a  certain  extent,  true ;  but  in  one  case  of  poisoning 
by  carbonate  of  copper,  the  green  compound  was  found  spread  over 
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the  whole  of  the  lining  membrane  of  the  stomach  and  intestines.  The 
muriatic  and  acetic  acids  in  the  gastric  juice  are  in  too  small  a  quantity, 
to  allow  us  to  suppose  that  the  insoluble  is  thereby  converted  into  a 
soluble  poison  to  any  extent.  Besides,  the  discovery  of  the  insoluble 
poison  in  the  viscera,  as  in  the  case  just  described,  renders  it  probable 
that  the  acids  contained  in  the  fluids  of  the  stomach,  are  not  so  much 
the  cause  of  poisoning,  as  the  suspension  and  mechanical  diflhsion  of 
the  substance  itself  through  the  alimentary  canal.  From  the  foregoing 
considerations,  then,  we  infer  that  the  fact  of  a  substance  being  entirely 
insoluble  in  water,  is  no  proof  that  it  may  not  act  as  a  poison  on 
the  body. 

The  question  arises,  Are  we,  then,  without  antidotes  in  such  cases  ? 
In  a  case  where  an  excessive  dose  of  calomel  or  white  precipitate  has 
been  given,  albumen  might  be  administered  as  the  only  resource.  It 
would  serve  at  least  to  envelope  the  insoluble  powder,  and  render  the 
ejection  from  the  stomach  more  certain.  In  the  case  of  the  two  car¬ 
bonates  of  lead  and  barytes,  they  might  be  transformed  into  the  less 
injurious  sulphates,  simply  by  administering  sulphate  of  magnesia 
acidulated  with  vinegar  or  lemon  juice.  There  would  be  no  injury 
to  the  patient  in  trying  this  experiment.  The  alkaline  sulphates  alone, 
it  is  obvious,  can  have  no  action  upon  carbonate  of  lead. 

Among  the  most  formidable  of  the  insoluble  poisons  is  the  arseuite 
of  copper  (Scheele’s  green).  I  am  not  aware  that  we  have  any 
chemical  antidote  for  this  very  poisonous  substance,  which  is  perfectly 
i  insoluble  in  water.  The  hydrated  sesquioxide  of  iron  has  been  recom- 
!  mended  ;  but,  from  facts  to  be  presently  stated,  it  is  doubtful  whether 
it  can  be  of  the  least  utility.  Admitting  that  the  acids  of  the  stomach 
i  may  partially  dissolve  the  poison,  and  that  oxide  of  iron  can  displace 
)  oxide  of  copper  from  its  saline  combinations,  the  arsenite  of  iron 
1  formed  is  just  as  insoluble  in  water,  and  just  as  soluble  in  acids,  as  the 
arsenite  of  copper.  No  treatment  is  in  such  a  case  likely  to  be  suc¬ 
cessful,  except  that  which  is  directed  to  the  mechanical  expulsion  of  the 
poison  from  the  alimentary  canal. 

There  are  some  other  substances  for  which  we  have  no  chemical 
antidotes  :  such  as  opium,  the  iodide  of  potassium,  strychnia,  can- 
tharides,  and  the  whole  tribe  of  narcotico-irritant  or  vegetable  poisons. 
The  claims  of  animal  charcoal,  a  substance  which  has  been  lately  re¬ 
commended  as  a  universal  antidote,  will  be  presently  considered.  It 
has  been  recommended,  in  cases  of  poisoning  by  iodide  of  potassium, 
to  give  large  doses  of  farinaceous  substances.  It  is  impossible  to  con¬ 
jecture  on  what  principle  such  substances  are  recommended  :  for  they 
i  produce  no  decomposition  of  the  iodide,  but  a  mere  mixture.  Even 
the  production  of  the  blue  iodide  of  farina  in  poisoning  by  iodine  places 
the  patient  in  no  better  position.  While  there  is  no  proof  whatever 
that  a  combination  with  starch  renders  iodine  innoxious,  there  is  great 
reason  to  believe  that  it  is  still  capable  of  acting  as  a  poison.  Dr. 
Lawrie  considers  that  in  one  case  in  which  he  administered  the  blue 
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iodide  of  farina  medicinally,  it  occasioned  the  death,  of  the  patient. 
(Med.  Gaz.  vol.  xxvi.  p.  589.)  In  recommending  substances  of  this 
kind  as  antidotes,  some  appear  to  consider  that  the  treatment  of 
poisoning,  consists  merely  in  producing  any  sort  of  chemical  change  in 
the  poison,  forgetting  that  it  is  to  the  nature  of  the  change,  and  not  to 
the  mere  fact  of  its  production,  that  we  are  bound  to  look  for  beneficial 
results.  As  other  instances  of  this  kind  of  practice,  I  would  refer  to 
the  suggested  employment  of  lime-water  in  poisoning  by  corrosive 
sublimate,  whereby  red  oxide  of  mercury,  itself  an  active  poison,  is 
formed  ;  of  ammonia,  as  an  antidote  in  poisoning  by  opium,  the  only 
effect  of  which  is  to  precipitate  the  morphia,  without  in  any  way  di¬ 
minishing  its  poisonous  properties  ;  or  of  a  solution  of  sulphate  of  iron 
in  poisoning  by  prussic  acid,  which,  in  the  absence  of  an  alkali,  can 
have  no  effect  at  all.  The  occurrence  of  such  cases  clearly  proves  the 
necessity  for  basing  the  antidotal  treatment  of  poisoning  on  some  well- 
defined  principles. 

As  we  are  not  acquainted  with  any  general  antidote  in  cases  of  poi¬ 
soning,  the  treatment  must  be  varied  according  to  the  kind  of  poison. 

It  is  therefore  advisable  that  we  should,  if  possible,  obtain  some  previous 
knowledge  of  the  nature  of  the  substance  taken.  Commonly  a  suspicion 
exists  ; — some  of  the  substance  may  be  procured,  or  some  of  the  matter 
brought  off  the  stomach  may,  by  its  smell,  colour,  or  chemical  properties, 
lead  to  a  suspicion  of  its  nature.  A  diagnosis  may  often  be  obtained  by 
observing  the  colour  of  the  matter  first  vomited.  In  poisoning  by  sul¬ 
phuric  acid  it  is  black  ;  by  nitric  acid,  brown,  yellow,  or  greenish ;  the 
same  in  poisoning  by  muriatic  acid ;  in  the  case  of  oxalic  acid  it  is  of 
a  coffee  colour,  or  of  a  dark  greenish-brown.  In  all  these  cases  the 
liquid  is  acid,  and  acts  upon  organic  colouring  matter,  e.  g.  the  dyes  of 
dresses.  In  alkaline  poisoning,  there  is  a  strong  alkaline  reaction  in 
the  vomited  liquids.  In  poisoning  by  the  salts  of  copper,  the  matter 
vomited  is  of  a  greenish  or  blueish  colour.  Some  substances  are  at  once 
denoted  by  the  odour  ;  as  prussic  acid,  oil  of  bitter  almonds,  ammonia,  i 
opium  and  alcohol.  In  other  instances,  the  poison  can  be  detected  only 
by  chemical  processes,  and  for  the  ready  application  of  tests,  an  ex¬ 
tensive  acquaintance  with  practical  toxicology  is  required.  'When 
none  of  the  substance  can  be  procured,  and  no  information  respecting 
it  can  be  obtained,  we  may  in  some  instances  be  guided,  first,  by  the 
nature  of  the  symptoms,  and,  secondly,  the  time  at  which  they  com¬ 
menced  after  the  substance  was  swallowed. 

It  has  been  already  stated,  that  irritant  poisons  are  known,  from 
whatever  kingdom  they  may  be  derived,  by  their  occasioning  speedily 
severe  pain  in  the  abdomen,  with  violent  vomiting  and  purging.  : 
Similar  symptoms  may,  as  we  have  seen,  proceed  from  certain  diseases ; 
but  if  there  should  be  any  moral  ground  to  suspect  poison,  we  are  bound 
to  employ  the  means  resorted  to  in  cases  of  poisoning.  These  means 
are  :  first,  the  removal  of  the  poison  from  the  stomach ;  and,  secondly, 
the  employment  of  chemical  antidotes.  The  removal  of  the  poison  ; 
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from  the  stomach,  may  be  effected  either  by  emetics  or  the  stomach- 
pump.  This  is  the  great  point  to  which  we  must  look  for  the  safety 
of  the  patient.  All  other  treatment,  even  that  of  antidotes,  must  be 
subordinate  to  this.  So  long  as  any  portion  of  the  poison  remains  in 
the  stomach,  the  patient  is  not  safe  ;  and  if  we  delay  the  employment 
of  means  to  remove  it,  he  will  die,  although  the  stomach  may  be  sub¬ 
sequently  entirely  cleared  of  the  poison.  Cases  of  this  description 
have  repeatedly  occurred  at  Guy’s  Hospital,  the  patient  having  been 
brought  in  when  too  late.  It  has  sometimes  happened  that  the  party 
first  called  to  see  the  patient,  has  been  too  much  occupied  in  seeking 
for  or  administering  antidotes,  and  has  neglected  to  empty  the  stomach, 
which  is  the  first  and  by  far  the  most  important  consideration  in 
practice.  The  two  kinds  of  treatment  may  go  on  together,  i.  e.  we 
may  promote  vomiting  by  the  administration  of  water  containing  the 
antidote. 

Emetics. — With  regard  to  clearing  the  stomach,  the  irritant  poisons 
in  general  act  as  powerful  emetics,  and  therefore  all  that  we  have  to  do 
is  to  promote  vomiting  by  the  free  administration  of  warm  water.  In 
the  case  of  oxalic  acid,  however,  it  is  desirable  to  avoid  giving  much 
water,  as  the  poison  is  dissolved  and  rapidly  diffused  over  a  large  siufface 
of  the  intestines,  whereby  it  becomes  more  easily  absorbed.  If  the  vo¬ 
miting  should  cease,  or  if  it  should  not  have  taken  place  as  an  effect  of 
the  poison,  we  must  then  give  an  emetic  of  sulphate  of  zinc  or  copper, 
i.  e.  from  fifteen  to  twenty  grains  at  a  dose,  and  unless  attended  with 
marked  effect  this  must  be  repeated  every  quarter  of  an  hour.  Ipe¬ 
cacuanha  and  tartar  emetic  should  be  avoided,  for  they  are  liable  to 
produce  excessive  nausea,  and  during  this  state  the  poison  becomes  more 
rapidly  absorbed.  Supposing  that  we  have  not  at  hand  the  sulphate 
of  zinc  or  copper,  there  is  scarcely  a  house  in  the  country  that  does 
not  furnish  an  emetic  in  the  shape  of  common  mustard.  From  a 
teaspoonful  to  a  dessert-spoonful  of  this,  in  half  a  glass  of  warm 
water,  may  be  given  to  the  patient  every  five  or  ten  minutes, 
according  to  the  effect.  The  back  of  the  throat  may  be  at  the  same 
time  tickled  with  a  feather.  If  there  should  be  no  mustard,  then  a  thick 
mixture  of  yellow  soap  and  warm  water  may  serve  as  a  substitute. 

It  is  right  to  bear  in  mind,  that  most  of  these  emetic  substances  are 
themselves  irritant,  and  therefore  a  proper  degree  of  caution  must  be 
observed  in  giving  them.  In  all  cases  where  the  symptoms  are  those  of 
irritant  poisoning,  the  administration  of  viscid  or  mucilaginous  liquids 
is  advisable.  Barley  water,  decoction  of  linseed,  flour  and  water  mixed 
in  the  form  of  a  paste,  albumen,  or  a  mixture  of  oil  and  lime  water,  or 
yellow  soap  and  water  may  be  freely  given.  These  viscid  substances 
serve  to  protect  the  coats  of  the  stomach,  to  lock  up  the  undis¬ 
solved  particles  of  poison,  and  thereby  favour  its  expulsion  during  the 
act  of  vomiting. 

A  second  method  of  clearing  the  stomach  is  by  the  use  of  the 
stomach-pump.  This  most  useful  instrument  has  been  undoubtedly 
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the  means  of  saving  life  in  many  cases.  On  some  occasions  it  may 
supersede  the  necessity  for  resorting  to  emetics ;  at  others  it  will 
effectually  clear  the  stomach,  where  emetics  will  not  answer  ;  and  lastly, 
it  admits  of  the  introduction  of  the  antidote  and  the  speedy  removal 
of  the  compound  formed.  In  a  case  where  nearly  an  ounce  of  arsenic 
had  been  swallowed,  I  found  the  stomach  so  cleared  by  the  active  use 
of  this  instrument,  that  after  death  not  the  fiftieth  part  of  a  grain  of 
the  poison  could  be  detected  in  the  organ.  The  fact  of  the  patient 
having  died,  may  appear  to  show  that  in  this  instance  the  instrument 
was  of  little  service  ;  but  the  female  was  only  brought  to  the  hospital 
many  hours  after  the  poison  had  been  taken.  The  result,  nevertheless, 
clearly  proves  how'  perfectly  this  instrument  acts,  even  with  regard  to 
a  comparatively  insoluble  poison  like  arsenic.  The  employment  of  the 
stomach-pump  requires  great  care :  serious  accidents  have  more  than 
once  arisen,  even  in  the  hands  of  those  who  have,  made  anatomy  a 
branch  of  their  studies.  In  one  instance  it  is  reported,  that  after  death 
some  of  the  injected  liquid  was  found  in  the  lungs,  into  which  organs 
it  had  been  thrown  instead  of  the  stomach.  Should  any  violence  be  used, 
the  end  of  the  tube,  if  of  ivory,  may  tear  and  lacerate  the  membranes 
covering  the  throat  and  gullet,  or  even  the  stomach  itself,  of  which 
many  instances  have  occurred.  There  are  several  varieties  of  the 
stomach-pump.  That  is  the  best  which  is  the  most  simple,  and  re¬ 
quires  the  least  shifting  of  its  parts.  One  has  been  lately  intro¬ 
duced,  in  which  the  action  of  the  instrument  is  reversed  simply 
by  moving  the  syringe  backwards  and  forwards,  without  any  un¬ 
screwing.  In  children,  the  use  of  a  common  catheter  has  been 
recommended,  to  which  a  syringe  may  be  fastened  by  a  piece  of  wet 
skin  or  bladder. 

There  are  some  cases  in  which  it  is  advisable  not  to  employ  the 
stomach  pump,  but  to  trust  to  vomiting.  I  allude  to  those  instances 
in  which  the  poison  taken,  has  been  a  mineral  acid  or  caustic  alkali, 
bromine,  iodine,  or  in  short  a  corrosive  substance  of  any  kind  whatever. 
In  poisoning  by  any  of  the  corrosives,  those  parts  of  the  body  which 
come  in  contact  with  the  substance,  are  chemically  acted  on  and  de¬ 
stroyed.  The  attempt  to  pass  an  instrument  in  such  a  case,  might  lead 
to  the  laceration  of  the  softened  membranes,  and  in  some  instances  to 
the  perforation  of  the  oesophagus  or  stomach.  Such  cases  may  be 
easily  distinguished  from  others,  for  on  opening  the  mouth  the  chemi¬ 
cal  action  of  the  poison  may  be  plainly  seen  on  the  teeth,  gums,  tongue  i 
and  the  back  of  the  throat. 

The  Narcotic  and  Narcotico  -Irritant  Poisons  are  known  by  the  pecu¬ 
liar  cerebral  symptoms  which  they  produce.  Our  treatment  must  be 
directed  to  the  removal  of  the  poison  from  the  stomach;  and  there  is  no 
instance  in  which  the  stomach-pump  has  been  so  successfully  employed 
as  in  this  form  of  poisoning,  when  the  poison  has  been  taken  in  solution. 
If  the  instrument  be  not  at  hand,  then  we  must  employ  one  of  the  ' 
emetics  already  described ;  but  it  is  proper  to  remember,  that  emetics- 
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never  act  readily  unless  the  person  is  kept  roused.  On  no  account 
should  we  allow  the  individual  to  give  way  to  the  heavy  feeling  of 
sleep  which  commonly  oppresses  him.  There  is  no  plan  so  well 
adapted  for  recovering  a  patient,  or  so  successful  in  its  results,  as  the 
passing  of  shocks  along  the  course  of  the  spine  and  in  the  cardiac 
region  by  means  of  an  electro-magnetic  apparatus.  Mr.  Sibson,  of 
the  General  Hospital,  Nottingham,  has  applied  this  method  of  treat¬ 
ment  most  successfully,  in  poisoning  by  opium,  when  every  other  plan 
had  failed.  Mr.  Tubbs,  of  Upwell  Isle,  informs  me,  that,  by  the  applica¬ 
tion  of  gentle  shocks  from  a  battery  of  this  kind,  he  succeeded  in  saving 
the  life  of  an  infant  only  three  weeks  old,  which  had  been  poisoned  by  an 
overdose  of  Godfrey’s  cordial.  In  the  absence  of  this  apparatus,  the  pa¬ 
tient  may  be  kept  roused  by  causing  two  active  persons  to  walk  about  with 
him, — by  dashing  cold  water  upon  the  chest,  back,  and  head, — by  rub¬ 
bing  the  chest  and  backs  and  palms  of  the  hands  with  compound  camphor 
liniment,  or  any  other  stimulating  embrocation.  It  has  been  recom¬ 
mended  to  employ  flagellation  to  the  palms  of  the  hands  and  soles  of 
the  feet.  In  the  cases  of  young  infants,  it  has  been  found  sometimes 
beneficial  to  plunge  them  into  a  warm  bath,  and  suddenly  raise  them 
into  the  cold  air  ;  this  is  said  to  have  acted  as  a  very  effectual  stimu¬ 
lant.  Ammonia  may  be  cautiously  used  to  the  nostrils  in  cases  of 
I  poisoning  by  opium ;  but  we  must  remember  that  it  is  a  powerful 
stimulant ;  and  if  the  strong  vapour  be  allowed  to  be  too  fully  respired, 
it  may  produce  serious  after-consequences.  When  the  poison  has 
been  removed,  and  the  power  of  deglutition  exists,  a  very  strong  de¬ 
coction  of  coffee  may  be  frequently  given ;  or,  should  the  individual 
be  unable  to  swallow,  this  may  be  introduced  by  the  stomach-pump. 

There  are  no  chemical  antidotes  for  these  poisons ;  i.  e.  there  is  no 
j  substance  which  will  so  decompose  them  in  the  stomach  as  to  prevent 
their  absorption  and  diffusion.  Our  treatment,  therefore,  is  confined 
to  the  expulsion  of  the  poison,  and  as  far  as  possible  to  the  counteraction 
of  the  symptoms  by  ordinary  therapeutical  means ;  not  to  the  production 
of  any  chemical  change  in  the  poison  itself.  Infusion  of  cinchona 
or  oak  bark  may  precipitate  the  alkaloid,  but  it  is  questionable  whether 
the  patient  will  derive  any  benefit  from  the  administration  of  liquids 
v  |  containing  tannin.  Vinegar  was  formerly  used  and  recommended  as 
an  antidote  for  opium,  but  we  now  know  that  it  tends  to  render  the 
poisonous  part  of  the  drug  more  soluble,  and  it  thus  aggravates  the 
mischief.  Ammonia  has  been  also  recommended,  but  it  can  only  act 
beneficially  as  a  stimulant  after  the  removal  of  the  poison. 

The  narcoticc -irritant  poisons  are  commonly  taken  in  substance, 
as  under  the  form  of  roots,  leaves,  berries,  or  seeds  of  the  respective 
vegetables.  Emetics,  purgatives,  and  laxative  enemata,  constitute  the 
treatment  which  should  be  pursued.  The  removal  of  the  poison,  even 
after  it  had  been  some  time  in  the  stomach,  has  been  often  attended 
with  the  best  effects,  If  these  substances  have  been  taken  in  the  form  of 
decoction  or  infusion,  the  stomach-pump  piay  be  beneficially  employed, 
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Narcotic  Poisons. 

C  Emetics — Stomach-pump — Cold 

Opium — Hyoscyamus . -<  atltision — Strong  decoction  of 

(.  coffee — Electro-magnetism. 

Prussic  acid  —  Essential  oil  of  (  Cold  affusion — Mixed  oxides  of 
almonds . (  iron  in  water. 

The  special  details  of  treatment  will  be  given  hereafter,  in  speaking 
of  the  poisons  individually. 

From  the  remarks  already  made,  it  will  be  observed,  that  most  of 
the  substances  in  the  column  of  antidotes  act  only  by  diminishing  the 
solubility  of  the  poison,  and  therefore  by  rendering  it  less  noxious. 


CHAPTER  VII. 

TREATMENT  OP  POISONING  CONTINUED  —  GENERAL  ANTIDOTES  — 
CHARCOAL — ITS  INEPPICACY — ANTIDOTES  TO  THE  MINERAL  ACIDS 

- ANTIDOTES  TO  ARSENIC - HYDRATED  OXIDE  OF  IRON — HYDRATE 

OP  MAGNESIA — EXPERIMENTS - ANTIDOTES  TO  CORROSIVE  SUBLI¬ 

MATE — ALBUMEN — CHLORIDE  OF  TIN — SOURCES  OF  FALLACY  IN 
THE  USE  OP  ALLEGED  ANTIDOTES — GENERAL  TREATMENT  OP  CASES 
OP  POISONING. 

Many  attempts  have  been  made  of  late  years  to  discover  some  general 
antidote  which  might  be  administered  in  every  case  of  poisoning ;  but 
these  have  ended  in  failure.  Nothing  but  the  complete  expulsion  of 
the  substance  from  the  body  can  give  security  to  the  patient,  or  hope 
of  success  to  the  medical  attendant. 

Charcoal  powder  was  recommended  as  an  antidote  to  arsenic,  by 
M.  Bertrand,  nearly  forty  years  ago ;  but,  from  experiments  made  by 
Orfila  and  others,  it  appeared  to  act  only  by  mechanically  enveloping 
the  poison.  M.  Bertrand  is  reported  to  have  swallowed  with  impu¬ 
nity  five  grains  of  arsenic  in  one  dose,  mixed  into  an  emulsion  with 
charcoal :  but  as  this  is  not  the  way  in  which  arsenic  is  swallowed 
as  a  poison,  the  fact  establishes  nothing  in  a  practical  point  of 
view.  Dr.  Christison  states  that  charcoal  has  been  proved  to  be 
destitute  of  all  efficacy,  when  not  administered  until  after  the  arsenic 
is  swallowed ;  and  this  is  undoubtedly  the  truth.  If  M.  Bertrand  had 
mixed  the  arsenic  with  fine  clay  or  sand,  he  would  probably  have  found 
these  substances  equally  efficacious  !  The  fact  is,  large  masses  of  in¬ 
soluble  powders  tend  to  block  up  the  orifices  of  the  absorbents,  and 
prevent  the  absorption  of  the  poison :  but  it  is  quite  a  misapplication 
of  language  to  call  such  substances  antidotes.  (See  Flandin,  Traite 
des  Poisons,  i.  587).  The  use  of  purified  animal  charcoal  has  been 
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lately  proposed  by  Dr.  Garrod  as  a  general  antidote  in  eases  of  poisoning, 
but  especially  for  those  noxious  substances  which  belong  to  the  organic 
kingdom.  He  states  that  he  found  this  kind  of  charcoal  to  form  com¬ 
pounds  with  arsenious  acid  and  other  mineral  substances,  removing 
them  from  their  solutions,  and  that  it  is  quite  equal,  if  not  superior,  to 
the  hydrated  oxide  of  iron  as  an  antidote  to  arsenious  acid  ;  that  the 
compounds  which  animal  charcoal  forms  with  poisonous  principles, 
have  no  injurious  action  on  the  body,  and  the  antidote  itself  may  be 
given  to  almost  any  amount,  as  it  is  perfectly  inert.  (Pharm.  Journ, 
January  1,  1846,  p.  325).  The  quantity  required  for  neutralizing  (?) 
strychnia  amounted,  according  to  him,  to  about  240  times  the  weight 
of  the  poison ;  but  the  proportion  required  for  the  separation  of  arsenic 
or  corrosive  sublimate  is  not  stated.  Most  of  Dr.  Garrod's  experi¬ 
ments  appear  to  have  been  performed  by  administering  to  the  animal, 
the  poison  'previously  well  mixed  with  charcoal.  The  results,  there¬ 
fore,  like  those  obtained  by  Bertrand  in  1813,  do  not  appear  applicable 
to  practice.  The  charcoal  probably  acted  in  these  cases  mechanically, 
especially  as  it  was  only  found  efficacious  when  given  in  very  large 
bulk  ;  and  it  is  not  improbable  that  an  equal  quantity  of  pipe-clay 
would  have  had  a  similar  effect.  Dr.  Garrod  says,  that  “  in  the  ex¬ 
periments  with  the  pure  alkaloids,  the  antidote  was  given  with  the 
poison  :  in  the  case  of  the  more  mild  vegetable  poisons  the  antidote  was 
administered  ten  or  fifteen  minutes  afterwards,  and  mostly  with  a 
favourable  result.  (Pharm.  Journal,  April  1846,  p.  441).  These 
experiments  do  not  appear  to  me  to  be  sufficient  to  justify  us  in 
ranking  animal  charcoal  as  an  antidote.  This  substance  has  been  long 
known  to  possess  the  power  of  removing  colours  and  odours  from  or¬ 
ganic  liquids;  and  in  a  work  published  in  1844,  (Manual  of  Med.  Jur. 
1st  ed.  p.  248)  I  stated  that  this  was  an  objection  to  the  use  of  animal 
charcoal  in  discolorizing  a  suspected  solution  of  opium ;  but,  with  the 
exception  of  the  instances  referred  to  by  Dr.  Garrod,  I  am  not  aware 
that  animal  charcoal  possesses  the  property  of  precipitating  or  com¬ 
bining  with  any  mineral  poison  to  form  an  insoluble  inert  compound. 
The  following  experiments  appear  to  me  to  be  decidedly  adverse  to 
the  view  that  it  can  operate  as  an  antidote  to  arsenic  under  any  cir¬ 
cumstances  whatever.  A  grain  of  arsenious  acid  was  dissolved  in  five 
drachms  of  water,  and  well  shaken  with  sixty  grains  of  animal  charcoal, 
for  a  quarter  of  an  hour.  The  liquid  was  filtered  and  tested,  when 
arsenic  was  found  in  it  by  all  the  tests,  just  as  abundantly  as  if  no 
animal  charcoal  had  been  employed.  Whether  any  minute  particle  of 
the  poison  had  become  locked  up  in  the  mass  of  charcoal  left  on  the 
filter,  was  not  so  material,  as  the  fact  that  a  very  large  quantity  of 
arsenic  was  still  freely  dissolved  in  the  fdtered  liquid.  In  this  case 
the  poison  was  perfectly  dissolved,  and  therefore  in  a  state  best  fitted 
for  this  alleged  mode  of  separation.  In  the  next  experiment  finely- 
powdered  arsenic  was  employed.  One  grain  was  well  mixed  in  five 
drachms  of  water,  with  sixty  grains  of  animal  charcoal,  and  shaken  for 
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a  quarter  of  an  hour.  On  allowing  the  tube  to  stand  at  rest,  the 
white  grains  of  arsenious  acid  were  observed  to  he  lying  beneath  the 
charcoal  at  the  bottom  of  the  tube;  there  had  been  evidently  do 
change,  a  result  for  which,  considering  the  great  insolubility  of  arsenious 
acid,  one  might  have  been  prepared.  The  mixture  was  then  boiled 
for  twenty  minutes,  the  loss  by  evaporation  being  made  up  :  the 
filtered  liquid  was  found,  after  half  an  hour,  to  be  as  strongly  impreg¬ 
nated  with  arsenic  as  if  no  charcoal  had  been  present.  In  the  next 
experiment  one  grain  of  corrosive  sublimate  was  dissolved  in  five 
drachms  of  water,  and  sixty  grains  of  animal  charcoal  added.  The 
mixture  was  shaken  for  a  quarter  of  an  hour,  and  filtered.  The  usual 
tests  for  corrosive  sublimate  shewed  its  presence  in  abundance  in  the 
filtered  liquid.  It  therefore  appears  to  me,  that  animal  charcoal,  even 
when  used  in  sixty  times  the  weight  of  the  poison,  and  under  the  most 
favourable  conditions  of  perfect  solution,  of  immediate  mixture,  and,  in 
one  instance,  at  a  boiling  temperature,  can  have  no  counteracting  influ¬ 
ence  whatever  on  the  poisonous  effects  of  arsenic  and  corrosive  subli¬ 
mate.  (See  also  Devergie,  Med.  Legale,  ii.  471.)  If  half  an  ounce  of 
either  of  these  poisons  had  been  swallowed,  it  is  therefore  obvious 
that  even  thirty  ounces  of  animal  charcoal  would  have  had  no  effect  ! 
With  respect  to  the  action  of  animal  charcoal  on  organic  poisons,  I 
have  observed  that  there  has  been  an  apparent  removal  of  meconate  of 
morphia  in  the  case  of  opium,  but  to  an  extent  quite  insufficient  to  place 
the  patient  in  safety.  In  regard  to  the  pure  alkaloids,  the  satisfactory 
results  have  only  been  obtained  by  Dr.  Garrod  with  enormous  quantities 
of  charcoal,  and  under  circumstances  in  which  we  are  never  called  upon 
to  treat  a  case  of  poisoning,  i.  e.  where  the  poison  has  been  taken 
mixed  with  the  antidote.  I  therefore  most  fully  agree  with  the  state¬ 
ment  made  many  years  since  by  M.  Devergie,  that  not  the  slightest 
confidence  can  be  placed  in  animal  charcoal  as  an  antidote  in  any  case 
of  poisoning.  (Medecine  Legale,  ii.  470,  1  Ed.)  M.  Bussy,  who  has 
lately  experimented  on  this  subject,  has  come  to  the  conclusion  that 
purified  animal  charcoal  has  no  power  of  counteracting  the  effects  of 
arsenic.  (Gaz.  Med.  May  23,  1846.) 

Objections  might  be  taken  to  many  of  the  substances  contained  in 
the  list  of  antidotes  :  for  the  efficacy  of  some  of  them  in  neutralizing 
the  effects  of  the  poison  is  very  questionable. 

Antidotes  to  the  Mineral  Acids. — Magnesia  is  commonly  recom¬ 
mended,  but  its  bulk  and  great  insolubility  render  it  inconvenient  for 
administration.  I  ascertained  that  in  one  case  of  poisoning  by 
sulphuric  acid,  in  which  magnesia  had  been  given  soon  after  the  acci¬ 
dent,  the  matter  vomited,  after  the  lapse  of  from  half  an  hour  to 
an  hour,  was  still  intensely  acid  and  corrosive,  the  poison  having 
become  only  very  partially  neutralized.  I  am  therefore  inclined 
to  think  that  the  frequent  administration  of  a  diluted  solution  of  car¬ 
bonate  of  soda  or  potash,  would  be  much  more  efficacious  than  the 
use  of  magnesia  or  its  carbonates.  In  poisoning  by  oxalic  acid, 
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these  soluble  carbonates,  for  reasons  already  stated  (page  75),  would! 
be  inadmissible. 

Antidotes  to  arsenic. — There  are  two  substances  which  have  been 
recently  strongly  recommended  as  antidotes  to  arsenic  in  all  its? 
forms :  I  allude  to  the  hydrated  sesquioxide  of  iron  and  hydrate  of  f 
magnesia.  It  is  said  that  arsenic  (arsenious  acid)  forms  an  insoluble 
precipitate  with  both  of  these  substances,  and  that  the  poison  is  ren¬ 
dered  comparatively  inert.  I  have  placed  these  substances  in  the  list7 
of  antidotes,  in  deference  to  the  views  entertained  by  some  eminent  t 
toxicologists :  but  I  do  not  consider  it  the  less  necessary  to  state  here 
those  circumstances  which  induce  me  to  believe  that  no  reliance  can  1 
be  placed  on  either  of  them  in  cases  of  poisoning  by  arsenic. 

Hydrated  sesquioxide  of  iron. — This  substance  is  prepared  by  pre¬ 
cipitating  persulphate  of  iron  by  ammonia,  and  washing  the  precipitate  : 
it  is  used  in  the  moist  or  hydrated  state.  It  is  supposed  by  some  too  |i 
act  by  combining  with  the  arsenious  acid  to  form  an  insoluble  arsenite 
of  iron  ;  but  it  has  been  clearly  proved  by  the  experiments  of  Taddei 
and  Orfila,  that  the  arsenite  of  iron,  like  the  arsenite  of  copper,  is  a 
poison ;  and  those  who  advocate  its  use,  admit  that  a  much  largerr  1 
quantity  of  oxide  than  is  necessary  to  form  the  chemical  arsenite,  is> ! 
required  for  any  antidotal  effect  to  follow.  Dr.  Brett  found  in  his  ex¬ 
periments,  and  I  have  ascertained  the  same  point,  that  when  even  eight 
or  ten  parts  of  the  hydrated  oxide  were  mixed  with  one  of  the  poison 
in  a  perfect  state  of  solution,  the  arsenic  was  not  entirely  thrown  down ; 
but  might  still  be  detected  in  the  liquid  by  the  usual  tests.  Dr.  Mac- 
lagan  of  Edinburgh  states,  that  it  requires  twelve  parts  of  oxide  as  a 
hydrate,  and  sixty  parts  when  dried,  to  neutralise  one  of  arsenic ; 
therefore  something  more  is  necessary  than  the  formation  of  an  insolu¬ 
ble  arsenite  of  iron,  admitting  that  this  compound  is  really  produced. 
According  to  this  view,  if  an  ounce  of  arsenic  has  been  swallowed,  and 
none  of  the  poison  ejected,  twelve  ounces  at  least  of  the  hydrated  oxide 
should  be  given  immediately,  in  order  to  produce  any  good  effects ; 
and  this  is  on  the  assumption  that  the  poison  is  in  a  state  of  perfect 
solution  in  water !  But  as  arsenic  is  almost  always  taken  in  the  form 
oi  powder,  and  is  very  little  soluble  in  water,  it  appears  to  me  that  all 
experiments  performed  with  the  hydrated  oxide  of  iron  on  a  boiled  1 1 
and  filtered  solution  of  the  poison,  have  not  the  least  practical  bearing 
on  the  question  of  treatment.  Devergie  states  that  oxide  of  iron, 
unless  taken  in  a  dose  equivalent  to  thirty -two  times  the  weight  of 
the  poison,  does  not  prevent  its  action  as  such.  Thus,  if  a  person  has 
taken  three  or  four  drachms  of  arsenic — a  common  dose — at  least  a 
pound  of  the  oxide  must  be  given  to  have  any  antidotal  effect ! 
(Medecine  Legale,  ii.  475.) 

In  order  to  ascertain  whether  this  substance  could  really  be  consi- 
dered  a  chemical  antidote  under  the  circumstances  in  which  arsenic 
is  commonly  taken,  I  mixed  a  quantity  of  the  hydrated  sesquioxide  of 
iron,  obtained  by  precipitating  with  ammonia  six  ounces  of  a  strongly 
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saturated  solution  of  the  persulphate  of  iron,  with  forty  grains  of  finely 
powdered  arsenious  acid,  adding  about  two  ounces  of  a  mixture  of 
albumen  and  water,  as  a  substitute  for  the  mucus  of  the  stomach,  and 
making  the  whole  quantity  lip  to  sixteen  ounces  with  distilled  water. 
The  mixture  was  wrell  agitated,  and  kept  at  a  temperature  of  about 
7  5°  for  a  week,  at  the  end  of  which  period  the  greater  part  of  the 
arsenic  still  remained  undissolved  at  the  bottom  of  the  vessel.  As 
this  poison  is  frequently  taken  in  coarse  lumps,  and  almost  always  in 
very  large  quantities,  in  the  state  of  powder,  it  is  not  possible  to  con¬ 
ceive,  under  these  circumstances,  that  oxide  of  iron  should  exert  any 
chemical  action  upon  it  of  an  antidotal  nature. 

In  order  to  test  further,  the  alleged  value  of  the  oxide  of  iron  as  a 
chemical  antidote,  the  following  experiment  was  performed.  Sixty 
grains  of  finely  powdered  arsenic  were  mixed  with  the  hydrated  oxide 
of  iron,  recently  precipitated  from  eight  ounces  of  a  saturated  solution 
of  persulphate  by  ammonia, — a  sufficient  quantity  of  this  alkali  being 
left  to  produce  a  strong  reaction  on  test  paper.  The  whole  quantity 
of  water  wras  made  up  to  twenty  fluid  ounces.  This  mixture  was  fre¬ 
quently  agitated,  and  kept  for  six  hours  at  a  temperature  of  98°  in  a 
water-bath.  It  was  allowed  to  remain  for  a  fortnight,  being  occasion¬ 
ally  shaken  during  that  time.  On  examination  it  was  found,  that  a 
large  portion  of  the  powdered  arsenic  still  remained  nndissolved,  and 
uncombined  with  the  oxide  of  iron  at  the  bottom  of  the  vessel.  On 
drying  a  portion  of  this  sediment  on  plate  glass,  the  arsenious  acid  was 
easily  detached  from  the  oxide  of  iron.  No  portion  of  arsenic  was 
held  dissolved  in  the  liquid,  which  was  no  longer  alkaline.  Reinsch’s 
test,  however,  showed  that  some  part  of  the  arsenic  was  either  mecha¬ 
nically  mixed  or  chemically  combined  with  the  oxide  ;  and  there  is  no 
doubt  that  so  much  as  had  been  dissolved  by  the  water  and  the  alkali, 
had  become  precipitated.  The  quantity  of  oxide  of  iron  here  used 
was  very  great. 

It  has  been  stated  that  an  insoluble  combination  of  arsenic  with 
oxide  of  iron  is  not  formed  unless  an  excess  of  ammonia  is  present ; 
and  Dr.  Christison  considers  that  a  triple  compound  is  formed  of  arse- 
nious  acid,  ammonia,  and  a  large  excess  of  oxide  of  iron.  Orfila  (i.  365) 
found  that  arsenite  of  iron  is  itself  a  poison,  only  less  active  than 
arsenious  acid  from  its  being  less  soluble : — he  inferred  from  his  expe¬ 
riments  that  this  compound  of  arsenic  and  sesquioxide  of  iron  acted 
as  a  poison  to  animals,  owing  to  its  being  slightly  soluble  in  the  gas¬ 
tric  juice.  By  giving  a  larger  quantity  of  oxide,  its  insolubility  was 
increased,  and  then,  he  states,  it  possessed  antidotal  powers.  But  still 
it  appears  to  me,  that  this  explanation  does  not  meet  the  question. 
What  is  to  render  the  powdered  or  coarse  arsenic  soluble,  in  order  that 
the  insoluble  oxide  may  combine  with  it  ?  Among  those  who  have 
found  that  it  is  entirely  destitute  of  antidotal  powers  is  Dr.  Cramer. 
He  administered  arsenic  to  ten  rabbits,  and  employed  the  oxide  of 
iron  as  a  counter-poison ;  but  without  any  good  results.  (Schneider’s 
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Ann.  1886,  i.  455.)  From  many  experiments  which  I  have  performed 
in  order  to  determine  the  value  of  this  alleged  antidote  in  a  chemical 
point  of  view,  I  have  obtained  the  following  results: — 1.  When  the 
arsenious  acid  is  perfectly  dissolved  in  water,  and  mixed  and  agitated 
with  twelve  or  fifteen  times  its  weight  of  the  hydrated  oxide,  the  poi¬ 
son  is  precipitated  with  it  in  a  very  insoluble  form,  and  on  drying  is 
not  separable  as  arsenious  acid  from  the  oxide  of  iron  by  the  heat  of  a 
spirit-lamp.  2.  When  the  poison  is  mixed  and  agitated  in  the  state 
of  powder  with  the  oxide,  there  is  little  or  no  effect.  The  arsenic 
becomes  mechanically  diffused  through  the  oxide,  and  is  readily  ob¬ 
tained  by  volatilization  from  the  dried  powder,  in  which  the  grains 
of  arsenious  acid  are  easily  distinguishable.  No  more  is  preci- 
tated  than  cold  water  will  dissolve,  i.  e.  about  one-five-hundredth  part. 
3.  When  the  poison  in  powder  is  mixed  with  the  oxide  of  iron  ren¬ 
dered  alkaline  by  ammonia,  so  much  appears  to  combine  with  the  iron, 
as  the  quantity  of  alkali  will  render  soluble  in  cold  water.  The  rest 
is  diffused  in  granules  through  the  oxide. 

Most  of  the  experiments  in  favour  of  this  antidote,  have  been  per¬ 
formed  on  clear  and  filtered  solutions  of  arsenic ;  and  therefore  the 
results  are  perfectly  irrelevant ;  since  arsenic  is  in  almost  all  cases 
taken  in  powder,  and  often  in  very  coarse  powder.  It  is  said  that  the 
oxide  of  iron  may  act  in  the  stomach  by  preventing  the  absorption  of 
the  arsenious  acid  as  it  is  dissolved ;  but  it  is  not  easy  to  perceive  how 
this  can  happen  with  sufficient  rapidity  to  render  the  oxide  efficacious 
as  an  antidote.  Let  us  imagine  that  the  powdered  arsenic  is  mixed  up 
into  a  paste,  and  spread  over  a  wounded  or  an  ulcerated  surface  or  a  can¬ 
cerous  breast.  The  absorbing  surface  might  be  covered  with  any  quantity 
of  hydrated  oxide  of  iron,  with  or  without  an  alkali.  Is  it  possible  to 
suppose  that  the  addition  of  the  oxide  of  iron  will  prevent  the  absorp¬ 
tion  of  the  poison  wherever  it'  is  in  contact  with  the  ulcerated  surface  ? 
These  cases  would  allow  the  efficacy  of  the  alleged  antidote  to  be  fairly 
tested  ;  for  neither  vomiting  nor  the  use  of  the  stomach-pump  could 
here  interfere  with  our  judgment.  In  introducing  the  oxide  of  iron 
into  the  stomach  after  the  poison  has  been  swallowed,  we  can  do  no 
more  than  lay  it  over  the  arsenic,  which  commonly  adheres  very  closely 
to,  and  is  often  firmly  imbedded  in,  the  mucous  membrane.  A  friend 
informs  me  that  he  lately  examined  the  stomach  of  a  person  who  died 
from  poison ;  and  he  found  the  arsenic,  mechanically  mixed  with  the 
hydrated  peroxide,  adhering  to  the  inflamed  patches  of  the  mucous 
membrane.  This  is  exactly  what  might  be  expected  from  the  known 
properties  of  these  two  substances  in  a  solid  state. 

If  arsenic  were  swallowed  in  the  state  of  a  filtered  aqueous  solution, 
the  oxide  of  iron  might  pro  tanto  combine  with  it ;  but  then  its  anti¬ 
dotal  effects  are  so  imperfect,  that  unless  administered  instantly  in  a 
very  large  proportion,  it  could  be  of  no  benefit ;  for  it  is  obvious  that 
in  such  a  state  of  solution,  arsenic  would  be  speedily  absorbed,  and  act 
with  very  great  rapidity.  Numerous  recoveries  are  said  to  have 
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occurred  under  the  use  of  this  alleged  remedy,  but  so  far  as  I  have 
been  able  to  ascertain,  in  severe  cases,  emetics  and  the  stomach-pump 
were  also  freely  used ;  and  in  the  lighter  cases,  recovery  would  probably 
have  equally  taken  place  without  it.  Recoveries  were  said  to  take 
place  formerly,  under  the  use  of  the  alkaline  sulphurets,  or  albumen 
and  milk.  Flan  din  quotes  a  case  in  which  an  aged  person  recovered 
from  the  effects  of  a  dose  of  arsenic  by  the  use  of  milk  with  yolk  of 
egg,  and  the  employment  of  emollient  enemata — oil  and  carbonate  of 
potash.  (Traite  des  Poisons,  i.  340.)  In  the  case  of  the  Turners 
(1815),  five  persons  recovered  from  the  effects  of  arsenic,  under  treat¬ 
ment,  which  we  should  now  look  upon  as  highly  injurious.  (Marshall 
on  Arsenic,  106).  It  appears  probable  that  in  this,  as  in  other  cases 
of  poisoning,  too  much  importance  has  been  attached  to  the  effect  of 
the  supposed  antidote,  and  too  little  assigned  to  the  efforts  of  nature 
and  the  simultaneous  employment  of  emetics  and  the  stomach-pump. 

These  objections  to  the  oxide  of  iron  as  an  antidote  in  arsenical  poison¬ 
ing  are  entirely  based  on  chemical  grounds.  This  substance  does  not  fulfil 
any  of  the  indications,  which  are  clearly  proved  to  be  necessary  with 
respect  to  other  chemical  antidotes.  It  will  not  combine  with  the 
poison  in  the  only  form  in  which  it  is  taken :  and  when  it  does  com¬ 
bine  with  it,  i.  e.  in  a  form  in  which  it  is  never  taken,  it  constitutes 
a  poisonous  compound  soluble  in  the  juices  of  the  stomach.  If  it  really 
has  done  good  in  cases  of  arsenical  poisoning,  it  must  have  been  either 
by  acting  mechanically,  or  by  producing  some  unknown  specific  effect,  and 
its  operation  must  be  widely  different  from  that  of  all  other  antidotes. 

Still  more  recently,  the  acetate  of  the  sesquioxide  of  iron  has  been 
recommended  by  Dr.  Duflos.  In  experimenting  with  this  compound, 
I  have  found  that  in  respect  to  arsenic  in  powder ,  it  is  as  inefficacious 
as  the  hydrated  oxide,  even  when  an  alkali  is  added  to  produce  effectual 
precipitation ;  and  that  with  regard  to  a  solution  of  arsenious  acid, 
the  poison  is  more  readily  precipitated  by  the  hydrated  oxide,  than  by 
the  acetate  of  iron; 

Hydrate  of  magnesia. — Magnesia  and  its  carbonate  were  formerly 
recommended  as  antidotes  in  poisoning  by  arsenic :  and  the  adminis¬ 
tration  of  large  doses  of  magnesia  was  said  to  be  attended  with  good 
effects.  The  employment  of  magnesia  has  been  lately  revived  by  a 
French  chemist,  M.  Bussy,  who  states,  that  when  it  is  but  slightly 
calcined,  it  easily  absorbs  arsenious  acid  from  its  solution,  forming  an 
arsenite  of  magnesia  insoluble  in  boiling  water — an  action  which  is  espe¬ 
cially  manifested  when  the  magnesia  is  in  a  gelatinous  or  hydrated  state. 
(Gaz.  Medicale,  May  23, 1846.)  This  antidote,  according  to  M.  Bussy, 
perfectly  neutralises  the  poison ;  and  in  his  opinion  it  is  superior  to  all 

I  others.  Some  experiments  that  I  have  performed  with  the  best 
calcined  magnesia  of  the  shops,  which  was  exceedingly  light  and 
flocculent,  have  led  me  to  infer  that  the  chemical  action  between  it 
and  arsenious  acid  is  so  small,  as  scarcely  to  justify  the  application 
of  the  term  antidote  to  it.  1.  A  grain  and  a  half  of  arsenious  acid 
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was  dissolved  in  water,  and  digested  with  thirty  grains  of  magnesia 
diffused  in  water.  The  mixture  was  well  shaken  for  a  quarter  of  an 
hour  and  filtered.  The  solution  was  feebly  alkaline.  On  boiling,  it 
became  turbid,  a  white  compound  being  deposited  (subarsenite  of  mag¬ 
nesia?).  The  filtered  alkaline  liquid  contained  arsenite  of  magnesia 
dissolved ;  and  arsenic  was  most  abundantly  detected  in  it  by  all  the 
usual  tests.  2.  One  grain  of  arsenious  acid  dissolved  in  water,  was  J 
digested  in  a  similar  way  with  sixty  grains  of  magnesia,  for  a  quarter 
of  an  hour.  At  the  end  of  this  time,  a  portion  of  the  liquid  filtered 
was  examined  for  arsenic,  and  it  was  found  to  be  present  in  large  quan¬ 
tity,  probably  as  arsenite.  After  the  lapse  of  forty-eight  hours,  ano¬ 
ther  portion  was  filtered  and  tested ;  but  no  arsenic  or  arsenite  of 
magnesia  was  discovered  in  the  filtered  liquid.  On  examining  a  por¬ 
tion  of  the  magma  of  magnesia  on  the  filter,  by  dissolving  it  in  diluted 
muriatic  acid,  arsenic  was  found  to  be  freely  contained  in  it,  apparently 
in  an  insoluble  form.  3.  Five  grains  of  arsenious  acid  were  dissolved 
in  one  ounce  of  water,  and  shaken  up  with  sixty  grains  of  magnesia 
diffused  in  another  ounce  of  water.  Portions  of  the  liquid  were 
filtered  and  examined  at  the  end  of  half  an  hour,  one  hour,  two  horns, 
twenty-one  hours,  and  forty-four  hours.  Arsenic  was  detected  in  each 
case  in  the  filtered  liquid,  both  by  Reinsch’s  and  the  other  tests  for 
arsenic.  After  forty-four  hours’  digestion,  the  filtered  liquid  was 
clear,  strongly  alkaline,  precipitable  by  ammonia  and  lime  water,  and 
copiously  by  a  mixture  of  ammonia  and  phosphate  of  ammonia.  It 
became  quite  milky  on  boiling.  When  boiled  with  a  few  drops  of 
muriatic  acid,  and  metallic  copper  was  added,  this  metal  acquired  the 
tarnish  indicative  of  arsenic.  Hydrosulphuret  of  ammonia  and  diluted 
muriatic  acid  gave  the  usual  precipitate  indicative  of  sesquisulphuret 
of  arsenic.  The  magma  was  not  examined,  since  these  results  showed 
clearly  that  the  arsenic,  after  so  long  a  digestion,  had  not  been  preci¬ 
pitated  in  an  insoluble  form,  but  had  become  a  soluble  arsenite.  4. 

In  this  experiment  five  grains  of  arsenious  acid  in  powder  were  mixed 
with  sixty  grains  of  arsenic,  well  shaken,  and  allowed  to  digest  in  a 
warm  place  for  forty-four  hours.  A  small  portion  of  this  milky  liquid 
was  poured  off,  and  the  magnesia  dissolved  by  very  diluted  muriatic 
acid.  A  sediment  was  speedily  deposited,  consisting  of  small  white 
grains,  which,  on  examination,  were  proved  to  be  arsenious  acid.  It 
is  quite  obvious  that  in  the  pulverulent  state,  there  had  been  no  che¬ 
mical  action  between  the  magnesia  and  arsenious  acid ;  for  neither  a 
soluble  nor  an  insoluble  arsenite  had  been  formed.  In  these  different 
experiments,  it  will  be  perceived  that  arsenic  in  solution  was  mixed 
with  twelve,  twenty,  and  sixty  times  its  weight  of  magnesia,  for  periods 
varying  from  a  quarter  of  an  hour  to  forty-eight  hours ;  but  the  arsenic 
was  only  completely  separated  in  an  insoluble  form,  after  forty-eight 
hours  (in  No.  2),  while  the  magnesia  was  in  a  proportion  of  sixty  parts  : 
and  the  inferences  I  would  therefore  draw  are,  that  ordinary  calcined 
magnesia  has  only  a  very  feeble  action  on  arsenic  when  dissolved ,  and 
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no  action  whatever  upon  that  substance  when  in  the  state  of  solid 
arsenious  acid : — that  in  its  alleged  antidotal  operation  on  the  solution, 
a  very  soluble  arsenite  of  magnesia  is  produced,  which  is  itself  poison¬ 
ous  ; — and  that  unless  given  in  twenty  or  thirty  times  the  weight  of 
the  arsenic,  and  allowed  to  remain  in  contact  some  hours,  it  would 
have  no  appreciable  effect  in  diminishing  the  virulence  of  the  poison. 
On  arsenic  in  the  state  of  powder,  i.  e.  as  it  is  almost  universally  taken, 
magnesia  has  no  effect  whatever  as  an  antidote;  and  if  it  act  beneficially, 
it  must  be  by  enveloping  the  particles  of  the  poison,  and  mechanically 
preventing  their  contact  with  the  mucous  membrane  of  the  stomach. 

From  Dr.  Christison’s  experiments,  it  would  appear  that  the  effect 
depends  greatly  on  the  qualities  of  the  magnesia.  The  dense  (?)  mag¬ 
nesia  of  the  shops  he  found  to  exert  but  very  little  action  in  removing 
arsenic  from  its  solution  in  water ; — that  a  very  light  magnesia  (largely 
manufactured  at  Belfast),  free  from  carbonic  acid,  removed  about  a 
tvienty -fifth  part  of  its  weight  of  arsenic  from  the  solution  in  water, 
when  agitated  with  it  for  a  few  minutes,  so  that  the  presence  of  arsenic 
was  not  indicated  by  ammonio-nitrate  of  silver ; — that  the  same  mag¬ 
nesia  removed  about  a  twelfth  of  its  weight  of  arsenic  when  agitated 
occasionally  for  a  period  of  about  eight  or  twelve  hours ; — that  this 
proportion  was  removed  entirely  in  less  than  three  minutes  when  the 
mixture  of  magnesia  and  water  had  been  previously  heated  to 
nearly  212° ; — and  that  the  same  proportion  is  removed,  with  as  much 
speed,  at  ordinary  temperatures,  when  the  magnesia  was  used  in  the 
form  of  gelatinous  pulp,  as  thrown  down  in  a  cold  solution  of  sulphate 
of  magnesia,  by  solution  of  caustic  potash,  and  washed  with  cold 
water.  When  this  gelatinous  hydrate  cannot  be  easily  procured,  the 
light  calcined  magnesia  he  considers  may  be  used  in  the  proportion  of 
between  thirty  and  fifty  parts  to  one  of  arsenic.  (Monthly  Journal  of 
Med.  Science,  August  1846,  p.  158.)  These  experiments  refer  to 
;  arsenic  only  in  a  state  of  solution  ;  and  the  beneficial  result  appears  to 
exist  only  to  a  very  limited  extent.  In  order  that  the  alleged  antidote 
should  act,  the  poison  must  be  dissolved :  common  magnesia  will  have 
E  no  effect,  but  a  peculiar  preparation  must  be  used,  which  will  not  be 
efficacious,  unless  employed  in  the  proportion  of  about  thirty  times  the 
weight  of  the  poison,  i.  e.  with  half  an  ounce  of  arsenic  dissolved,  at 
least  fifteen  ounces  of  magnesia  must  be  used !  If  the  arsenic  be 
taken,  as  it  usually  is,  in  the  form  of  powder ,  there  is  no  reason  to 
suppose,  so  far  as  these  experiments  are  concerned,  that  the  magnesia 
will  act  as  a  chemical  antidote.  I  have  ascertained  that  the  arsenite 
of  magnesia  formed  is  quite  as  soluble  in  diluted  muriatic  acid  as  arse¬ 
nite  of  copper.  The  acids  of  the  gastric  secretion  might  therefore 
suffice  to  dissolve  it ;  and  thus  bring  a  soluble  poisonous  compound  in 
contact  with  the  mucous  membrane  of  the  stomach.  From  this  cir¬ 
cumstance,  and  from  the  enormous  bulk  in  which  it  is  necessary  to 
give  magnesia  in  order  to  render  it  efficacious,  I  am  inclined  to  agree 
with  the  opinion  expressed  by  Dr.  Christison  in  the  last  edition  of  his 
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work,  that,  like  charcoal,  it  only  acts,  if  of  any  use  at  all,  by  covering 
the  arsenical  particles  with  its  fine  insoluble  powder,  and  so  preventing 
them  mechanically  from  coming  in  contact  with  the  surface  of  the 
stomach.  (On  Poisons,  362.)  The  gelatinous  magnesia  is  trouble¬ 
some  to  prepare,  and  requires  time  for  the  separation  of  the  potash 
which  is  used  in  its  precipitation. 

Corrosive  Sublimate. — Various  antidotes  have  been  suggested  for 
corrosive  sublimate,  and  among  these  that  which  holds  the  first  place 
is  Albumen.  This  remedy  was  recommended  many  years  since  by 
Orfila,  and  there  are  several  instances  of  its  efficacy  on  record.  It  is 
alleged  to  have  had  good  effects,  even  when  it  was  not  taken  until 
some  time  after  the  poison  had  been  swallowed.  A  man,  aged  sixty- 
eight,  swallowed  a  drachm  of  corrosive  sublimate.  The  usual  symp¬ 
toms  appear  to  have  followed,  but  he  was  not  seen  until  about  three 
quarters  of  an  hour  had  elapsed.  His  countenance  was  pale  and 
anxious,  his  extremities  cold,  and  the  pulse  small,  hard  and  frequent. 
Emetics  were  given  to  him,  with  the  whites  of  six  eggs,  and  after 
vomiting  violently,  he  recovered  in  three  days.  There  was  reason  to 
suppose,  however,  that  the  effect  of  the  antidote  was  aided  by  the 
application  of  other  remedial  means.  On  adding  albumen  to  a  solu¬ 
tion  of  corrosive  sublimate,  a  dense  white  precipitate  is  thrown  down, 
concerning  the  real  nature  of  which  there  are  many  different  chemical 
opinions ;  but  the  only  practical  point  which  immediately  concerns  us 
is,  that  the  poison  from  being  soluble,  is  brought  to  an  insoluble  con¬ 
dition,  and  it  is  therefore  far  less  likely  to  do  mischief,  than  the  ori¬ 
ginal  solution  of  corrosive  sublimate.  If  the  corrosive  sublimate  be 
swallowed  in  powder  or  lump,  albumen  will  have  the  same  effect,  but 
it  will  of  course  operate  more  slowly,  and  less  effectually.  The  com¬ 
mon  practice  in  using  albumen  is,  to  give  only  the  white  of  egg ;  but, 
chemically  speaking,  the  yolk,  which  is  composed  of  the  same  prin¬ 
ciple,  with  a  small  quantity  of  yellow  oil,,  is  just  as  efficacious.  Orfila 
has  collected  this  precipitate,  and  administered  it  to  animals,  in  order 
to  observe  whether  it  had  any  injurious  effects.  In  three  instances,  he 
gave  to  animals  (dogs  and  rabbits)  fifty  gravis  of  the  compound :  in  one 
case,  as  a  dry  powder,  in  the  other  two  cases,  as  a  jelly,  washed  free 
from  corrosive  sublimate.  In  only  one  instance  was  there  slight 
vomiting,  and  all  the  three  animals  recovered ;  although  he  believes 
that  had  the  corrosive  sublimate  been  given  separately  from  the  albu¬ 
men,  it  would  have  destroyed  them.  Other  experiments  which  he 
made  were  not  attended  with  such  successful  results.  Nevertheless,  he 
concludes  that  the  compound  may  be  taken  in  a  large  dose  without 
danger ;  that  it  becomes  poisonous  when  dissolved  in  albumen,  but  is 
not  then  so  active  as  corrosive  sublimate.  (Toxicologie,  i.  543.)  M. 
Devergie  expresses  some  doubt  concerning  the  alleged  efficacy  of  this 
antidote,  and  he  thinks  that  the  albumen  of  at  least  one  egg  would  be 
required  for  the  neutralization  of  one  grain  of  the  poison.  (Medecine 
Legale,  i.  476.)  The  white  compound  formed  on  mixing  albumen 
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with  corrosive  sublimate,  is  perfectly  soluble  in  water ;  but  it  is  found 
to  be  soluble  in,  or  rather  easily  miscible  with,  a  large  quantity  of 
albumen.  It  has  therefore  been  supposed  that  too  much  of  the  anti¬ 
dote  might  be  given,  and  the  poisonous  action  restored.  It  is  doubt¬ 
ful,  however,  whether  albumen  has  any  other  effect  upon  it,  than  that 
of  mechanically  suspending  it. 

Much  discussion  has  arisen  among  toxicologists  respecting  the  nature 
of  the  compound  formed  by  albumen,  when  exhibited  in  cases  of  poi¬ 
soning  by  corrosive  sublimate.  The  great  practical  question  is,  as  to 
how  far  it  is  capable  of  disarming  the  poison  of  its  virulence,  and  upon 
this  most  are  agreed,  namely,  that  it  is  a  useful  counteragent. 

With  regard  to  the  compound  formed,  Orfila’s  opinion  was,  that  the 
corrosive  sublimate  was  reduced  to  the  state  of  calomel  by  albumen, 
and  thereby  rendered  inert.  Lassaigne  stated,  from  his  experiments, 
that  the  albumen  combined  directly  with  the  corrosive  sublimate,  and 
formed  an  insoluble  substance.  A  writer  in  the  Dublin  Journal  of 
Medical  Science  (May  1844),  has  lately  called  the  attention  of  toxico¬ 
logists  to  the  experiments  of  Professor  Rose,  which  correspond  in  their 
results  with  those  performed  by  himself.  Prof.  Rose  considers  the 
compound  to  consist  of  albumen  united  to  the  peroxide  of  mercury ; 
and  there  is  no  doubt  that  a  compound  similar  to,  if  not  identical  with 
it,  may  be  at  once  formed  by  rubbing  up  fresh  albumen  with  hydrated 
peroxide  of  mercury.  The  same  may  be  procured  by  precipitating 
with  albumen  “  a  solution  of  pure  pernitrate  of  mercury,  as  nearly 
neutral  as  possible.”  If  albumen  be  added  to  the  protonitrate  of 
mercury,  the  protoxide  is  thrown  down  of  a  grayish-black  colour.  In 
performing  lately  some  experiments  on  the  subject,  I  have  found  that 
the  compound,  produced  directly  by  the  admixture  of  albumen  with 
the  hydrated  peroxide  of  mercury,  possesses  all  the  chemical  properties 
of  that  produced  by  the  action  of  albumen  on  corrosive  sublimate. 
Thus,  it  underwent  similar  changes  when  treated  with  chloride  of  tin, 
metallic  copper,  caustic  potash  and  concentrated  muriatic  acid ;  but 
there  was  one  difference,  namely,  that  a  small  portion  of  corrosive 
sublimate  was  held  combined  with  the  precipitate  formed  in  a  solution 
of  that  poison  by  the  addition  of  albumen.  Albumen  was  added  to  a 
solution  of  corrosive  sublimate,  in  sufficient  quantity  to  produce  the 
usual  dense  white  precipitate,  but  not  to  redissolve  it.  The  clear 
liquid  was  poured  off,  and  the  precipitate  was  afterwards  thoroughly 
washed  on  a  filter,  until  the  washings  gave  no  indication  of  the  pre¬ 
sence  of  corrosive  sublimate.  On  adding  potash  to  a  portion  of  the 
precipitate,  there  was  no  apparent  change,  but  on  boiling  a  larger 
;  quantity  of  it  in  water,  filtering  and  evaporating  on  a  glass  plate  to 
crystallization,  some  minute  white  prismatic  crystals  were  obtained, 
which  were  immediately  turned  scarlet  on  touching  them  with  iodide  of 
potassium.  They  were  proved  to  be  corrosive  sublimate.  The  com¬ 
pound  was  then  allowed  to  dry,  when  it  formed  a  horny  translucent 
mass.  This  became  readily  dissolved  in  boiling  concentrated  muriatic 
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acid,  giving  the  usual  deep  purple  colour  formed  by  this  acid  with 
albumen.  On  diluting  it  with  water,  a  precipitation  of  albumen  took 
place,  and  the  liquid  gave  an  abundant  metallic  deposit  on  fine  copper 
gauze.  When  this  was  dried  and  heated  in  a  reduction  tube,  well- 
defined  globules  of  mercury  were  obtained  by  sublimation.  One  fact 
appears  to  be  obvious  from  this  experiment,  namely,  that  admitting 
the  antidotal  compound  to  consist  of  albumen  and  peroxide  of  mercury, 
it  does  nevertheless  contain  some  undecomposed  corrosive  sublimate, 
not  separable  by  mere  washing  with  cold  water,  nor  detectable  by  the 
addition  of  potash  to  a  small  quantity  of  it,  but  rendered  demonstrable 
by  long  boiling  in  water,  and  subsequent  filtration  and  evaporation. 

It  seems  to  be  admitted  by  all  experimentalists,  that  it  is  destitute  of 
any  active  poisonous  properties,  and  therefore  wrell  fitted  to  serve  as 
an  antidote  for  this  poison. 

Gluten. — Taddei  has  more  recently  recommended  gluten  as  a  sub¬ 
stance  which  he  found  to  be  still  more  effectual  in  decomposing  the 
poison.  Barzellotti  relates  the  following  case  in  proof  of  its  efficacy. 
Some  powdered  corrosive  sublimate  had  been  accidentally  mixed  with 
calomel  in  an  apothecary’s  shop,  and  one  of  the  assistants,  by  mistake, 
swallowed  eight  grains  of  the  poisonous  mixture.  He  was  immediately 
aware,  from  the  taste,  that  he  had  swallowed  the  poison,  and  some 
gluten  being  kept  ready  prepared  in  the  shop,  this  was  immediately 
administered  to  him,  mixed  with  water.  Vomiting  and  purging  fol¬ 
lowed,  and  in  the  vomited  matters  portions  of  a  dense  white  substance 
were  seen,  which  were  supposed  to  be  a  compound  of  calomel  and 
gluten.  He  was  soon  restored,  although  he  suffered  for  some  days  j 

from  swelling  of  the  tonsils  and  difficulty  of  swallowing.  (Medicina  j 

Legale,  ii.  111.)  Gluten  may  be  prepared  by  washing  flour  in  a  « 

linen  bag,  under  a  current  of  water.  Should  the  case  be  urgent,  the  i 

flour  may  be  at  once  exhibited  in  the  form  of  paste  mixed  with  water. 
Gluten  may  often  be  obtained  in  this  way,  when  albumen  is  not  at 
hand.  These  remedies  cannot  be  expected  to  be  always  successful ; 
the  sooner  they  are  exhibited,  the  greater  is  the  hope  of  success.  Dr. 
Buckler,  of  Baltimore,  relates  the  case  of  a  young  man  who  took  about  4 
fifty -five  grains  of  corrosive  sublimate  in  a  state  of  perfect  solution  ; 
and  albumen  to  the  amount  of  a  quart  was  afterwards  administered  to 
him,  but  he  nevertheless  died  on  the  eighth  day. 

Galvanic  antidote. — Dr.  Buckler  has  lately  recommended  the  em-  d 
ployment  of  a  galvanic  antidote, — namely,  a  mixture  of  tine  gold-dust  I 
and  iron-filings  diffused  in  water,  containing  gum,  and  slightly  acidu-  jo 
lated.  (Lancet,  Jan.  22,  1842.)  It  has  been  found  that  a  solution 
of  corrosive  sublimate  is  precipitated  entirely  in  the  form  of  mercury  H 
when  gold-dust  and  iron -filings  are  added  to  it;  but  in  practice,  this  m 
mixture  has  entirely  failed  as  an  antidote.  Orfila’s  experiments  are  ft 
decidedly  adverse  to  its  employment.  (Ann.  d’Hygiene,  Oct.  1842.)  J 
He  has  found  that  when  given  in  large  quantity,  it  has  not  prevented  1 
animals  dying  within  the  usual  time  from  the  effects  of  the  poison. 
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Hydrated  protosulphuret  of  iron. — More  recently  M.  Mialhe  has 
strongly  recommended  the  hydrated  protosulphuret  of  iron,  which, 
while  it  is  inert,  produces  with  corrosive  sublimate,  protochloride  of 
iron  and  bisulphuret  of  mercury.  The  protosulphuret  may  be  made 
by  adding  hyclrosulphuret  of  ammonia  to  a  solution  of  protosulphate 
of  iron,  and  washing  the  black  precipitate  without  exposure  to  air. 
Orfila  has  lately  tried  some  experiments  with  it  on  animals,  and  he 
has  found  that  when  exhibited  speedily  after  the  poison  has  been  taken, 
it  possesses  even  greater  antidotal  powers  than  albumen.  Further  ob¬ 
servations  on  the  human  subject  are,  however,  required,  in  order  to 
confirm  its  efficacy  as  an  antidote. 

Protochloride  of  Tin. — M.  Poumet  has  recently  proposed  that  pro¬ 
tochloride  of  tin  should  be  used  as  an  antidote  to  corrosive  sublimate. 
The  account  of  his  experiments  and  results  will  he  found  in  the 
Annales  d’Hygiene,  1845,  pp.  181  and  408.  He  considers  it  to  he 
more  efficacious  than  albumen  :  for,  while  in  M.  Orfila’s  experiments 
with  albumen  seven  animals  died  out  of  twelve,  only  seven  die!  out  of 
twenty-three  in  employing  the  protochloride  of  tin.  The  conclusions 
at  which  M.  Poumet  has  arrived  are — 1.  That  dogs  are  killed  by 
doses  of  fifteen  grains,  seven  grains,  and  even  one  grain  and  a  half  of 
corrosive  sublimate,  when  the  power  of  vomiting  is  not  artificially  im¬ 
peded.  2.  That  thirty  grains  of  the  protochloride  of  tin,  in  solution, 
may  he  given  to  dogs  without  risk.  They  speedily  recover  from  its 
effects,  even  when  the  jaws  are  tied  in  order  to  prevent  vomiting. 
3.  The  black  precipitate  (metallic  mercury),  and  supernatant  liquid 
(an  acid  solution  of  perehloride  of  tin),  resulting  from  the  reaction  of 
the  salt  of  tin  on  corrosive  sublimate,  are  not  poisonous.  4.  A  solu¬ 
tion  of  two  parts  of  protochloride  injected  into  the  stomach  immediately 
after  the  corrosive  sublimate  had  been  swallowed,  instantly  and  com¬ 
pletely  neutralized  the  deleterious  properties  of  the  mercurial  salt,  even 
when  vomiting  was  prevented  by  a  ligature  on  the  jaws.  5.  This 
successful  result  was  obtained  in  two  cases  out  of  eight  when  the  salt 
of  tin  wras  taken,  not  immediately,  but  a  quarter  of  an  hour  after  the 
administration  of  the  antidote.  M.  Poumet  therefore  concludes  that 
the  protochloride  is  a  real  antidote ;  and  he  has  no  doubt  that  it 
would  act  equally  well  in  counteracting  the  effects  of  the  sulphate  or 
nitrate  of  mercury. 

There  can  be  no  doubt  that  the  chemical  action  of  the  alleged  anti¬ 
dote  will  render  corrosive  sublimate  in  a  state  of  solution  inert ;  but  if 
the  poison  be  in  a  solid  form,  the  effect  is  very  slow,  and  only  partial. 
In  the  majority  of  M.  Poumet’s  experiments,  a  solution  of  the  poison 
was  used.  In  a  practical  review,  the  results  were  not  very  favourable 
to  the  alleged  antidote.  The  experiments  which  refer  to  the  immediate 
admixture  of  the  antidote  with  the  poison  appear  to  me  to  be  quite 
irrelevant ;  and  the  longest  period  after  the  poison  was  swallowed  at 
which  the  antidote  wras  given,  was  a  quarter  of  an  hour;  and  even 
then,  out  of  eight  cases  six  proved  fatal  1  so  that  it  does  not  seem  easy 
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to  refer  the  recovery  of  the  other  two  to  the  mere  effect  of  the  anti¬ 
dote.  The  great  want  of  success,  even  under  these  very  favourable 
circumstances,  would  lead  to  but  little  hope  of  benefit  when  the  poison 
had  been  swallowed  in  the  solid  state,  or  when  it  had  been  in  the 
stomach  for  half  an  horn’  or  an  hour  before  the  patient  was  seen. 
These  very  unfavourable  results  render  it  unnecessary  to  discuss  the 
question,  whether  in  the  treatment  of  mercurial  poisoning,  we  are  justi¬ 
fied  in  substituting  one  irritant  poison  for  another,  when,  by  the  use  of 
it,  only  one  person  out  of  four  might  by  possibility  be  saved  !  M. 
Poumet  states,  he  has  found  that  the  protochloride  of  tin  is  not  poi¬ 
sonous  ;  but  there  are  a  sufficient  number  of  facts  on  record  to  show 
that  it  acts  as  an  acid  irritant  poison ;  and  he  himself  recommends 
that  magnesia  and  milk  should  be  given  as  antidotes  to  the  antidote  ! 
Take  the  case  of  a  person  swallowing  two  drachms  of  corrosive  sub¬ 
limate  in  powder,  or  loosely  diffused  in  a  liquid.  Would  any  medical 
practitioner  be  justified  in  administering  half  an  ounce  of  protochloride 
of  tin  dissolved  in  water  ?  It  appears  to  me  that  this  method  of 
treatment  would  be  unjustifiable.  It  would  be  as  reasonable  to  give  a 
large  dose  of  sugar  of  lead  in  poisoning  by  an  alkaline  sulphuret,  or 
of  nitrate  of  silver  in  poisoning  by  prussic  acid  ! 

The  antidotes  recommended  for  other  poisons  do  not  require  to  be 
noticed  in  this  place  :  in  so  far  as  they  are  likely  to  prove  beneficial, 
they  will  be  mentioned  hereafter  in  the  description  of  each  poison. 

There  is,  beyond  question,  great  room  for  improvement  in  the  anti¬ 
dotal  treatment  of  cases  of  poisoning.  The  plan  which  has  been 
hitherto  adopted  by  experimentalists  for  the  discovery  of  antidotes  is 
most  unsatisfactory.  Thus,  with  regard  to  arsenic,  while  in  ninetyr 
nine  cases  out  of  a  hundred,  the  medical  practitioner  has  to  treat  a 
case  in  which  arsenic  has  been  taken  in  the  state  of  a  solid,  the  expe¬ 
riments  in  reference  to  antidotes  have  been  performed  on  a  filtered 
solution ; — while,  in  practice,  the  poison  has  been  taken  in  drachms 
and  ounces,  the  experiments  have  referred  to  a  few  grains ; — while, 
again,  in  practice,  an  hour  or  more  often  elapses  before  a  patient  can 
be  seen  by  a  practitioner,  the  experiments  have  been  directed  to  the 
actual  administration  of  the  so-called  antidote  in  mixture  with  the 
poison,  or  the  substance  has  been  given  only  a  few  minutes  after  the 
poison  has  been  taken  !  Even  in  the  introduction  of  the  oxide  of  iron 
for  the  treatment  of  poisoning  by  arsenic,  M.  Bunsen  experimented 
with  arsenic  acid,  an  exceedingly  soluble  poison,  scarcely  ever  known 
to  be  taken  by  the  human  subject ;  and  those  who  have  followed  him, 
and  have  experimented  with  arsenious  acid,  have  obtained  what  they 
consider  favourable  results,  under  conditions  scarcely  ever  met  with  in 
practice, — i.  e.  from  operating  on  a  few  grains  of  the  poison  in  a  state 
of  perfect  solution.  That  new  antidotes  should  be  frequently  recom¬ 
mended  and  old  ones  discarded,  and  that  the  results  of  treatment  should 
be  most  unsatisfactory,  are  circumstances  which  cannot  excite  surprise, 
when  we  consider  the  very  erroneous  principles  upon  which  experi- 
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mentalists  have  hitherto  proceeded.  The  greater  number  of  persons 
who  are  engaged  in  practice,  can  only  take  the  statements  of  those  who 
have  devoted  their  attention  to  researches  of  this  kind;  and 
they  may  not  in  all  cases  be  competent  to  detect  the  errors  into 
which  the  experimentalists,  in  their  desire  to  make  a  useful  discovery, 
have  been  unconsciously  led.  There  is,  however,  this  very  serious 
result — that  the  preparation  and  employment  of  a  substance,  useless  as 
an  antidote,  occasion  a  sacrifice  of  time,  which  may  make  all  the 
difference  between  the  preservation  of  life  and  the  death  of  the  patient. 
It  also  creates  a  false  confidence  in  the  mind  of  the  practitioner,  and 
may  lead  to  the  neglect  of  other  appropriate  means  of  treatment. 
For  this  reason  I  have  devoted  some  space  to  the  examination  of 
certain  substances  which  have  recently  obtained  great  popularity 
as  antidotes  :  they  have  been  recommended  to  the  profession  on 
chemical  grounds ;  and  it  is  on  chemical  grounds  that  I  have  examined 
them.  It  is  not  with  antidotes  as  with  certain  medicines  that  we  are 
in  darkness  as  to  the  modus  operandi :  therefore,  when  the  facts  are 
conflicting,  we  are  hound  to  consider  whether  erroneous  conclusions 
may  not  have  been  drawn  from  the  simultaneous  employment  of  other 
means.  To  take  arsenic  as  a  type,  a  large  number  of  so-called 
recoveries  from  the  use  of  oxide  of  iron,  have  occurred  under  circum¬ 
stances  which  could  not  possibly  he  referred  to  the  chemical  neutrali¬ 
zation  of  the  poison  by  combination  with  the  oxide.  I  shall  here  quote 
two  instances,  among  many,  to  show  on  what  post  hoc  propter  hoc 
reasoning  such  cases  sometimes  rest ;  and  that  in  the  use  of  antidotes, 
as  in  the  use  of  new  medicines,  we  must  not  take  reported  cases 
of  recoveries,  as  instances  of  successful  treatment  by  the  alleged  anti¬ 
dote  or  medicine,  without  fairly  balancing  all  the  circumstances  under 
which  the  patient  was  placed.  The  subject  of  the  first  case,  anegress, 
swallowed  half  an  ounce  of  white  arsenic  at  3  p.m.,  and  she  was  not 
seen  until  four  hours  afterwards,  by  Dr.  Feital,  when  she  presented,  in 
a  marked  degree,  the  irritation,  nervous  and  gastric  symptoms,  cha¬ 
racterizing  arsenical  poisoning.  No  vomitiny  had  as  yet  occurred, 
nor  had  any  effectual  treatment  been  adopted  beyond  the  administra¬ 
tion  of  white  of  eggs.  Ipecacuanha  was  first  given,  in  half-drachm 
doses,  until  full  vomiting  was  produced;  leeches  were  applied  to  the  epi¬ 
gastric  region,  and  sinapisms  to  the  extremities,  with  tepid  baths.  When 
vomiting  had  taken  place,  Dr.  Feital  prescribed  hydrated  oxide  of  iron ; 
but  as  none  of  this  was  to  he  had,  the  ordinary  peroxide  was  substi¬ 
tuted,  of  which  one  small  spoonful  was  given  every  hour  in  a  viscid 
liquid.  This  plan  was  continued  for  twelve  hours,  when  the  alarming 
symptoms  had  subsided,  leaving  the  patient  weak  and  prostrated, 
with  great  sensibility  in  the  epigastrium.  The  treatment  was  now 
directed  against  this  gastric  irritation,  and  the  patient  recovered  on 
the  sixth  day.  From  the  state  of  the  patient  when  first  seen,  there 
could  be  no  doubt  that  some  absorption  of  the  arsenic  had  occurred ; 
and  the  report  concludes,  “  the  operation  of  the  iron,  in  relieving  and 
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subduing  the  consequent  dynamic  symptoms,  was  most  evident,  as  the 
result  shewed  fully  satisfactory.”  (Med.  Times,  Dec.  12,  1846,  202.) 

As  nothing  is  said  to  the  contrary,  it  is  to  be  presumed  that  the 
arsenic  was  here  taken  in  the  usual  way,  i.  e.  in  coarse  powder. 
Admitting  that  a  portion  of  the  poison  was  ejected  by  vomiting,  still 
it  is  impossible  to  refer  the  recovery  of  the  patient  to  the  use  of 
oxide  of  iron.  One  small  spoonful  (about  one  hundred  grains),  given  at 
intervals  of  half  an  hour  for  twelve  hours,  would  be  insufficient  to  neu¬ 
tralize  or  counteract  chemically  the  effects  of  half  an  ounce  of  the  poison, 
especially  as  the  oxide  of  iron  was  in  a  state  easily  proved  by  experi¬ 
ment  to  be  decidedly  unfavourable  to  its  action.  Dr.  Maclagan’s 
researches  have  showu  that  it  requires  twelve  parts  of  moist  oxide  of 
iron,  and  sixty  parts  if  it  be  previously  dried  (as  it  was  in  this  case), 
to  remove  one  part  of  arsenic  from  a  state  of  solution.  (Christison 
on  Poisons,  364.)  From  my  own  experiments,  I  have  not  the  least 
doubt  of  the  general  accuracy  of  his  results.  The  small  quantity  of  dried 
oxide  of  iron  (two  and  a  half  ounces)  here  given,  in  divided  doses,  in  twelve 
hours,  could  then  have  had  no  perceptible  effect ;  and  the  recovery  of 
the  patient,  after  having  taken  such  a  formidable  dose  of  arsenic,  can 
only  be  ascribed  to  active  vomiting  and  great  strength  of  constitution. 
The  second  case  is  perhaps  even  more  remarkable  ;  for  it  is  alleged  that 
carbonate  of  iron,  introduced  into  the  stomach,  chemically  counteracted 
the  poison  as  it  existed  in  the  blood  !  A  man,  wishing  to  cure  himself 
of  the  itch,  rubbed  his  skin  with  a  solution  of  arsenious  acid  and  sul¬ 
phate  of  copper.  On  the  following  day  there  was  thirst,  with  dryness 
in  the  throat,  and  other  symptoms  of  arsenical  poisoning.  In  about 
twenty  hours  he  took,  at  intervals  of  half  an  hour,  about  one  drachm 
of  carbonate  of  iron,  suspended  in  thick  gruel.  In  two  hours  after  he 
had  taken  the  carbonate,  the  mouth  and  fauces  became  moist ;  the  pain 
ceased,  and  the  patient  slept  through  the  night.  The  next  day  his 
symptoms  had  become  relieved.  (Galtier,  Toxicologie,  i.  422.)  If 
the  carbonate  of  iron  had  any  effect  in  this  case,  it  could  not  have  been 
by  entering  into  combination  with  and  rendering  the  poison  insoluble 
in  the  blood.  The  case,  like  many  others,  proves  too  much,  and 
shows  what  caution  ought  to  be  used  in  drawing  inferences  from  the 
results  of  particular  modes  of  treatment. 

General  treatment. — When  the  poison  is  no  longer  in  the  alimentary 
canal,  the  practitioner  will  have  to  combat  the  physical  changes  pro¬ 
duced  by  it,  and  the  alarming  symptoms  which  result  from  its  absorp¬ 
tion.  Antidotal  treatment  is  here  of  no  avail :  the  poison  is  beyond  the 
reach  of  substances  of  this  kind.  Our  object  must  be  to  palliate  symp¬ 
toms  by  antiphlogistic  measures ;  for  recovery  from  the  first  effects  pro¬ 
duced  by  the  irritants,  is  generally  followed  by  inflammation  of  the  alimen¬ 
tary  canal.  No  general  rules  can  be  laid  down,  as  the  treatment  must 
vary  with  the  nature  of  the  poison.  There  are  no  means  of  counter¬ 
acting  the  effect  of  the  poison  when  absorbed.  In  respect  to  arsenic, 
Orfila  has  recommended  the  use  of  diuretics,  because,  according  to  his 
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researches,  this  poison  is  largely  carried  off  by  the  renal  secretion. 
Independently  of  the  fact  that,  in  arsenical  poisoning,  there  is  some¬ 
times  a  complete  suppression  of  urine,  and  that  in  other  cases  there  is 
an  entire  want  of  proof  that  arsenic  escapes  more  through  this  than 
through  other  excretions,  this  plan  of  treatment  has  been  tried  and 
utterly  failed.  (Traite  des  Poisons,  Plan  din,  Yol.  i.  331.)  The 
treatment  of  cases  of  poisoning  in  which  the  poison  has  become 
already  absorbed  and  carried  into  the  circulation,  must  be  regarded  as 
beyond  the  powers  of  art :  recovery  in  these  instances  appears  to 
depend  rather  upon  strength  of  constitution,  and  the  small  amount  of 
local  injury  produced  by  the  substance,  than  upon  medical  treatment. 

In  making  these  remarks,  it  may  appear  that  I  am  undervaluing 
the  application  of  therapeutical  agents  to  the  expulsion  of  the  poison 
by  elimination.  Prima  facie,  a  system  of  treatment  which  implies 
that  all  the  poison  in  the  body  should  be  made  to  traverse  the  circula¬ 
tion  with  as  much  rapidity  as  possible,  is  unadvisable,  even  if  experi¬ 
mentalists  were  agreed  upon  the  channel  through  which  the  noxious  sub¬ 
stance  is  eliminated.  It  is  the  entrance  of  the  poison  into  the  blood  which 
places  life  in  danger,  and  our  efforts  should  be  directed  rather  to  pre¬ 
vent  than  to  promote  its  absorption.  While  M.  Orfila  contends  that 
arsenic  passes  off  by  the  kidneys,  and  advises  diuretics,  M.  Plandin 
insists,  from  the  results  of  his  experiments,  that  it  passes  off  by  the 
biliary  secretion  from  the  liver,  and  by  the  cutaneous  exhalation  from 
the  skin.  He  therefore  advises  the  free  use  of  purgatives,  and  the 
exhibition  of  magnesia  and  sulphuretted  waters,  to  neutralize  and 
render  unsusceptible  of  reabsorption,  that  portion  of  arsenic  which 
may  be  poured  out  upon  the  mucous  surface  of  the  intestines.  (Des 
Poisons,  i.  586.)  When  all  the  poison  has  been  expelled  from  the 
alimentary  canal,  there  can  be  no  injury  in  giving  diuretics  or  purga¬ 
tives  ;  but  it  is  questionable  whether  any  good  would  in  any  case  result 
from  their  administration. 


CHAPTER  YIII. 

RULES  TO  BE  OBSERVED  IN  INVESTIGATING  A  CASE  OF  POISONING — 
WITH  RESPECT  TO  THE  PATIENT  WHILE  LIVING — THE  INSPECTION 
OF  THE  BODY — THE  EXHUMATION  OF  BODIES — DISPOSAL  OF  THE 
VISCERA.  IDENTITY  OF  SUBSTANCES.  PRESERVATION  OF  ARTI¬ 
CLES  FOR  ANALYSIS.  ON  THE  USE  OF  NOTES — WHEN  ALLOWED 
TO  BE  USED  IN  EVIDENCE — WHEN  INADMISSIBLE. 

When  a  practitioner  is  called  to  a  case  of  poisoning,  it  is  above  all 
things  necessary  that  he  should  know  to  what  points  he  ought  to  give 
his  attention.  It  is  very  proper  that  every  effort  should  be  made  by 
him  to  save  life  when  the  individual  is  still  living :  but  while  engaged 
in  one  duty,  it  is  also  in  his  power  to  perform  another,  supposing  the 
case  to  be  one  of  suspected  criminal  poisoning, — namely,  to  note  down 
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many  circumstances  which  may  tend  to  detect  the  perpetrator  of  the 
crime.  There  is  no  person  so  well  fitted  to  observe  these  points  as  a 
medical  man  ;  but  it  unfortunately  happens,  that  many  facts  important 
as  evidence,  are  often  overlooked.  The  necessity  for  observing  and 
recording  them,  is  not  perhaps  generally  known.  A  medical  man 
need  not  make  himself  officious  on  such  occasions,  but  he  would  be 
sadly  unmindful  of  his  duty  as  a  member  of  society,  if  he  did  not  aid 
the  course  of  justice  by  extending  his  scientific  knowledge  to  the  de¬ 
tection  of  crime.  It  is  much  to  the  credit  of  the  medical  profession, 
that  the  crime  of  murder  by  poisoning — a  form  of  death  from  which 
no  caution  or  foresight  can  protect  an  individual,  is  so  frequently 
brought  to  light,  by  the  announcement  of  suspicious  facts  of  a  medical 
nature  to  magistrates  and  coroners;  and  on  several  occasions  the 
highest  compliments  have  been  passed  by  judges,  on  medical  practi¬ 
tioners  who  have  been  thus  indirectly  the  means  of  bringing  an  atro¬ 
cious  criminal  to  the  bar  of  justice. 

.  The  following  appear  to  me  to  be  the  principal  points  which  de¬ 
mand  the  attention  of  a  medical  jurist  in  all  cases  of  suspected  poison¬ 
ing  : — 1.  With  respect  to 

Symptoms. — 1 .  The  time  of  their  occurrence,— their  nature.  2.  The 
exact  period  at  which  they  were  observed  to  take  place  after  a  meal,  or 
after  food  or  medicine  had  been  taken.  3.  The  order  of  their  occurrence. 
4.  Whether  there  was  any  remission  or  intermission  in  their  progress, 
or,  whether  they  continued  to  become  more  and  more  aggravated  until 
death.  5.  Whether  the  patient  had  laboured  under  any  previous 
illness.  6.  Whether  the  symptoms  were  observed  to  recur  more 
violently  after  a  particular  meal,  or  after  any  particular  kind 
of  food  or  medicine.  7.  Whether  the  patient  has  vomited  : — the  vo¬ 
mited  matters,  if  any  (especially  those  first  ejected),  to  be  procured : — 
their  odour,  colour,  and  acid  or  alkaline  reaction  noted, — as  well  as 
their  quantity.  8.  If  none  be  procurable,  and  the  vomiting  have 
taken  place  on  the  dress,  furniture,  or  floor  of  the  room, — then  a  por¬ 
tion  of  the  clothing,  sheet,  or  carpet,  may  be  cut  out  and  reserved  for 
analysis : — if  the  vomiting  have  occurred  on  a  deal  floor,  a  portion  of 
the  wood  may  be  scraped  or  cut  out : — or  if  on  a  stone  pavement, 
then  a  clean  piece  of  rag  or  sponge  soaked  in  distilled  water,  may  be 
used  to  remove  any  traces  of  the  substance.  [Some  years  since,  an  ani¬ 
mal  was  poisoned  by  arsenic.  None  of  the  poison  could  be  detected 
in  the  stomach,  but  it  was  easily  found  in  a  portion  of  deal  floor, 
rendered  humid  by  the  liquid  matters  which  the  animal  had  vomited 
during  the  night.]  The  vessel  in  which  vomited  matters  have  been 
contained  will  often  furnish  valuable  evidence,  since  heavy  mineral 
poisons  fall  to  the  bottom,  or  adhere  to  the  sides  of  the  vessel. 
9.  Endeavour  to  ascertain  the  probable  nature  of  the  food  or  medicine 
last  taken,  and  the  exact  time  at  which  it  was  taken.  10.  Ascertain 
the  nature  of  all  the  different  articles  of  food  used  at  a  meal..  11.  Any 
suspected  articles  of  food,  as  well  as  the  vomited  matters,  to  be  as 
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soon  as  possible  sealed  up  in  a  clean  glass  vessel,  labelled,  and  reserved 
for  analysis.  12.  Note  down  in  their  own  words,  all  explanations 
voluntarily  made  by  parties  present,  or  who  are  supposed  to  be  con¬ 
cerned  in  the  suspected  poisoning.  13.  Whether  more  than  one  per¬ 
son  partook  of  the  food  or  medicine : — if  so,  whether  all  these  persons 
were  affected,  and  how.  14.  Whether  the  same  kind  of  food  or  medi¬ 
cine  had  been  taken  before  by  the  patient  or  other  persons  without  ill 
effects  following.  In  the  event  of  the  death  of  the  patient,  it  will  be 
necessary  for  a  practitioner  to  note  down — 15.  The  exact  time  of 
death,  and  thus  determine  how  long  a  period  the  person  has  survived 
after  having  been  first  attacked  with  the  symptoms.  16.  Observe  the 
attitude  and  position  of  the  body.  17.  Observe  the  state  of  the  dress. 
18.  Observe  all  surrounding  objects.  Any  bottles,  paper  packets, 
weapons,  or  spilled  liquids  lying  about,  should  be  collected  and  pre¬ 
served.  19.  Collect  any  vomited  matters  near  the  deceased.  Observe 
whether  vomiting  has  taken  place  in  the  recumbent  position  or  not. 
If  the  person  have  vomited  in  the  erect  or  sitting  posture,  the  front  of 
the  dress  will  commonly  be  found  covered  with  the  vomited  matters. 

Inspection  oe  the  Body. — 20.  Note  the  external  appearances  of 
the  body,  whether  the  surface  be  livid  or  pallid.  21.  Note  the  state 
of  the  countenance.  22.  Note  all  marks  of  violence  on  the  person,  or 
discomposure  of  the  dress, — marks  of  blood,  &c.  23.  Observe  the 

presence  or  absence  of  warmth  or  coldness  in  the  legs,  arms,  abdomen, 
mouth,  or  axil  he.  24.  The  presence  of  rigidity  or  cadaverous  spasm 
in  the  body.  To  give  any  value  to  the  two  last -mentioned  characters, 
it  is  necessary  for  the  practitioner  to  observe  the  nature  of  the  floor  on 
which  the  body  is  lying,  whether  this  be  clothed  or  naked,  young  or  old, 
fat  or  emaciated.  All  these  conditions  create  a  difference,  in  respect 
to  the  cooling  of  the  body  and  the  access  of  rigidity.  25.  If  found 
dead — When  was  the  deceased  last  seen  living,  or  known  to  have  been 
alive?  26.  Note  all  circumstances  leading  to  a  suspicion  of  suicide 
or  murder.  27.  The  time  after  death  at  which  the  inspection  is 
made.  28.  Observe  the  state  of  the  abdominal  viscera.  If  the  sto¬ 
mach  and  intestines  be  found  inflamed,  the  seat  of  inflammation 
should  be  exactly  specified ;  also  all  marks  of  softening,  ulceration, 
effusion  of  blood,  corrosion,  or  perforation.  The  stomach  should  be 
removed  and  placed  in  a  separate  vessel,  a  ligature  being  applied  at  the 
cardiac  and  pyloric  ends.  29.  The  contents  of  the  stomach  should  be 
collected  in  a  clean  graduated  vessel : — notice  a  the  quantity,  b  the 
odour  tried  by  several  persons,  c  the  colour,  d  acid  or  alkaline  reac¬ 
tion,  e  presence  of  blood,  mucus,  or  bile,  f  presence  of  undigested 
food ;  and  here  it  may  be  as  well  to  observe,  that  the  presence  of  fari¬ 
naceous  matters  (bread)  would  be  indicated  by  the  addition  of  iodine 
water,  if  the  contents  were  not  alkaline — of  fat,  by  heat ;  g  other  special 
characters.  30.  The  contents  of  the  duodenum  should  be  separately 
collected,  ligatures  being  applied  to  it.  31.  Observe  the  state  of  the 
large  intestines,  especially  the  rectum,  and  note  the  condition  of  their 
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contents.  Tlie  discovery  of  hardened  faeces  in  the  rectum  would  prove 
that  diarrhoea  had  not  existed  recently  before  death.  In  one  case 
which  I  had  lately  to  examine,  this  became  a  question  of  considerable 
importance.  32.  The  state  of  the  larynx,  fauces,  and  oesophagus, — 
whether  there  he  in  these  parts  any  foreign  substances,  or  marks  of 
inflammation  or  corrosion.  This  is  of  essential  importance,  as  it 
throws  light  upon  the  question,  whether  the  poison  swallowed  was  irri¬ 
tant  or  corrosive,  and  whether  it  had  or  had  not  a  local  chemical 
action.  33.  The  state  of  the  thoracic  viscera : — all  morbid  changes 
noted.  34.  The  state  of  the  brain.  35.  The  condition  of  the  genital 
organs  should  be  examined,  as  in  the  female,  poison  has  been  some¬ 
times  introduced  into  the  system  by  the  vagina. 

Such  are  the  points  to  which,  in  the  greater  number  of  cases  of 
suspected  poisoning,  a  medical  jurist  should  attend.  By  means  of  these 
data,  noted  according  to  the  particular  case  to  which  they  are  adapted, 
he  will  in  general  be  enabled,  without  difficulty,  to  determine  the  pro¬ 
bable  time  of  death,  the  probable  cause  of  death,  and  the  actual  means 
by  which  death  was  brought  about.  He  may  thereby  have  it  in  his 
power  also  to  point  out  the  dish  which  had  contained  the  poison,  if  the 
case  be  one  of  poisoning  ;  and  to  throw  light  upon  any  disputed  ques¬ 
tion  of  suicide  or  murder  in  relation  to  the  deceased.  Many  cases  of 
poisoning  are  obscure,  owing  to  these  points  not  having  been  attended 
to  in  the  first  instance. 

I  have  not  considered  it  necessary  to  enter  into  any  details  respect¬ 
ing  the  mode  of  performing  an  inspection.  This  the  practitioner  will 
have  acquired  during  his  study  of  anatomy ;  and  the  only  essential 
points  in  addition  to  those  mentioned,  are — 1.  To  examine  all  the  im¬ 
portant  organs  for  marks  of  natural  disease  ;  and  2.  To  note  down  any 
unusual  pathological  appearances,  or  abnormal  deviations ;  although 
they  may  at  the  time  appear  to  have  no  hearing  on  the  question  of 
poisoning.  It  is  useful  to  bear  in  mind  on  these  occasions,  that  the 
body  is  inspected,  not  merely  to  show  that  the  individual  has  died  from 
poison,  but  to  prove  that  he  has  not  died  from  any  natural  cause  of 
disease.  Medical  practitioners  commonly  direct  their  attention  ex¬ 
clusively  to  the  first  point ;  while  lawyers,  who  defend  accused  parties, 
very  properly  direct  a  most  searching  examination  to  the  last  men¬ 
tioned  point,  i.  e.  the  healthy  or  unhealthy  state  of  those  organs  which 
are  essential  to  life,  and  with  which  the  poison  has  not  probably  come 
in  contact.  The  most  usual  causes  of  sudden  death  commonly  have 
their  seat  in  the  brain,  the  heart  and  its  great  vessels,  and  in  the 
lungs.  Marks  of  effusion  of  blood,  congestion,  inflammation,  suppu¬ 
ration,  or  a  diseased  condition  of  the  valves  of  the  heart,  should  be 
sought  for  and  accurately  noted,  whatever  may  be  the  condition  of 
the  abdominal  viscera.  It  has  also  been  recommended  that  an  exa¬ 
mination  of  the  spinal  marrow  should  be  made.  If  the  cause  of  death 
be  very  obscure  after  the  general  examination  of  the  body,  there  may 
be  some  reason  for  inspecting  the  condition  of  this  organ ;  but  except 


EXHUMATION  OE  BODIES. 


103 


in  the  case  of  Tawell,  I  have  never  known  the  omission  to  examine 
the  spinal  marrow,  made  a  serious  part  of  the  defence. 

Exhumation  of  bodies. —  Sometimes  the  inspection  of  a  body  is  re¬ 
quired  to  be  made  long  after  interment.  So  long  as  the  coffin  remains 
entire,  there  may  be  the  expectation  of  discovering  certain  kinds  of 
mineral  poison  in  the  organs  ;  but  decomposition  may  have  advanced 
so  far  as  to  destroy  all  pathological  evidence.  The  inspection  is  in 
such  cases  commonly  confined  to  the  abdominal  viscera.  The  stomach 
is  often  found  so  thinned  and  collapsed,  that  the  anterior  and  posterior 
walls  appear  to  form  only  one  coat.  This  organ  should  be  removed, 
with  the  duodenum,  and  ligatures  applied  to  each.  The  liver  and  the 
spleen  should  also  be  removed,  in  order  that  they  may,  if  necessary,  be 
separately  analysed.  If  poison  be  not  found  in  these  viscera,  it  is  not 
likely  that  it  will  be  discovered  in  the  body.  It  has  been  recommended 
that  a  portion  of  earth  immediately  above  and  below  the  coffin  should 
be  removed  for  analysis,  as  it  may  contain  arsenic ;  but  this  appears 
to  me  to  be  an  unnecessary  piece  of  refinement,  in  those  cases  where 
the  coffin  is  entire,  or  where  the  abdominal  parietes  still  cover  the 
viscera.  When  decomposition  is  so  far  advanced  as  to  have  led  to  a 
mixture  of  the  earth  with  the  viscera,  and  the  poison  is  found  in  mi¬ 
nute  quantity  in  the  tissues  only,  the  case  should  be  regarded  as  be¬ 
yond  the  reach  of  analysis.  Upon  such  hyperchemical  views  it  might 
be  fairly  objected,  that  arsenic  always  exists  in  the  iron  and  brass 
nails  and  ornaments  which  are  used  in  a  coffin ;  and  this  arsenic  is 
just  as  likely  to  furnish  a  valid  objection  to  medico-legal  researches 
as  that  which  is  said  to  be  a  constituent  of  all  soils  in  which  oxide  of 
iron  abounds  ! 

It  is  important  that  the  viscera  taken  from  a  body  which  has  been 
long  in  the  grave  should  be  sealed  up  immediately.  They  should  not 
be  allowed  to  come  in  contact  with  any  metal,  nor  with  any  surface 
except  that  of  clean  glass,  porcelain,  or  wood.  It  has  been  recom¬ 
mended  that  they  should  be  washed  with  chloride  of  lime,  or  placed 
in  alcohol ;  but  this  is  decidedly  improper :  the  use  of  any  preserva¬ 
tive  chemical  liquid  would  not  only  embarrass  the  future  analysis,  but 
would  render  a  special  examination  of  an  unused  portion  of  the  liquid 
necessary — the  identity  of  which  would  have  to  be  unequivocally  esta¬ 
blished.  Preservation  from  air  in  clean  glass  vessels,  with  well-fitted 
corks,  covered  with  skin,  or  what  is  still  better,  sheet-caoutchouc,  is  all 
that  is  required  in  practice. 

Identity  oe  substances. — It  is  necessary  to  observe,  that  all 
legal  authorities  rigorously  insist  upon  proof  being  adduced  of  the 
identity  of  the  vomited  matters  or  other  liquids  taken  from  the  body 
of  a  deceased  person,  when  poisoning  is  suspected.  Supposing  that 
during  the  post-mortem  examination,  the  stomach  and  viscera  are  re¬ 
moved  from  the  body,  they  should  never  be  placed  on  any  surface,  or 
in  any  vessel,  until  we  have  first  ascertained  that  the  surface  or  vessel 
is  perfectly  clean.  If  this  point  be  not  attended  to,  it  will  be  in  the 
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power  of  counsel  to  raise  a  doubt  in  the  minds  of  the  jury,  as  to  whe¬ 
ther  the  poisonous  substance  might  not  have  been  accidentally  present 
in  the  vessel  used.  This  may  be  regarded  as  a  very  remote  presump¬ 
tion  ;  but  nevertheless,  it  is  upon  technical  objections  of  this  kind, 
that  acquittals  follow,  in  spite  of  the  strongest  presumptions  of  guilt. 
This  is  a  question  for  which  every  medical  witness  should  be  prepared, 
whether  he  be  giving  his  evidence  at  a  coroner’s  inquest,  or  in  a  court 
of  law.  Many  might  feel  disposed  to  regard  matters  of  this  kind  as 
involving  unnecessary  nicety  and  care :  but  if  they  be  neglected,  it  is 
possible  that  a  case  may  be  at  once  stopped ;  so  that  any  care  bestowed 
upon  the  chemical  analysis  by  the  practitioner,  will  thus  have  been 
thrown  away.  Evidence  of  the  presence  of  poison  in  the  contents  of  ! 
a  stomach  was  once  rejected  in  a  court  of  law,  because  they  had  been 
hastily  thrown  into  a  jar  borrowed  from  a  neighbouring  grocer’s  shop ; 
and  it  could  not  be  satisfactorily  proved  that  the  jar  was  clean  and 
entirely  free  from  traces  of  poison  (in  which  the  grocer  dealt)  when 
used  for  this  purpose.  When  the  life  of  a  human  being  is  at  stake,  as 
in  a  charge  of  murder  by  poisoning,  the  slightest  doubt  is  always  very 
properly  interpreted  in  favour  of  a  prisoner. 

Not  only  must  clean  vessels  be  used  for  receiving  any  liquid  destined 
for  subsequent  chemical  analysis ;  but  care  must  be  taken  by  the 
practitioner  that  the  identity  of  a  substance  is  preserved,  or  the  most 
correct  analysis  afterwards  made,  mil  be  inadmissible  as  evidence. 
The  suspected  substance,  when  once  placed  in  his  hands,  should  never 
be  let  out  out  of  his  sight  or  custody.  It  should  be  kept  sealed  under 
his  private  seal,  and  locked  up  while  in  his  possession,  in  a  closet  to 
which  no  other  person  has  a  key.  If  he  has  once  let  it  out  of  his 
hands,  and  allowed  it  to  pass  through  the  hands  of  several  other  per¬ 
sons,  then  he  complicates  the  evidence  for  the  prosecution,  by  render¬ 
ing  it  indispensable  for  these  parties  to  state  under  what  circumstances 
it  was  placed,  while  in  their  possession.  The  exposure  of  a  suspected 
substance  on  a  table,  or  in  a  closet  or  room,  where  many  have  access, 
may  be  fatal  to  its  identity ;  for  the  chemical  evidence,  so  important 
in  a  criminal  investigation,  will  probably  be  altogether  rejected  by  the 
court.  A  few  years  ago,  a  case  was  tried  on  the  Norfolk  circuit,  in 
which  the  analysis  of  the  matters  vomited  by  a  person  poisoned  by 
arsenic,  was  not  admitted  as  evidence  against  the  prisoner,  because  the 
practitioner  had  left  them  in  the  keeping  of  two  ignorant  women ;  and 
these  women  had  allowed  the  vessel  containing  the  suspected  liquid 
(which  was  proved  to  contain  arsenic)  to  be  exposed  in  a  room  open  to 
the  access  of  many  persons.  In  another  case,  tried  at  the  Old  Bailey 
sessions  in  1835,  the  analysis  of  some  suspected  liquids  was  not  allowed 
in  evidence,  because  the  practitioner,  who  lived  in  the  country,  and 
was  unwilling  to  take  upon  himself  the  responsibility  of  analysing 
them,  had  sent  them  up  to  town  by  a  carrier,  to  be  examiued  by  a 
London  chemist.  If  closely  sealed  by  a  private  seal,  and  this  be  ob¬ 
served  by  the  receiver  to  be  unbroken,  before  he  proceeds  to  the  ana- 
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lysis — this  mode  of  transmission  will  not  probably  be  objected  to. 
When  any  article  (e.  g.  a  stomach  or  other  viscus)  is  reserved  for 
analysis,  care  should  he  taken  to  attach  immediately  to  it,  or  the  vessel 
containing  it,  a  label  upon  which  is  plainly  written  in  ink,  the  name 
of  the  deceased  and  the  date  of  removal,  including  the  day  of  the  week 
and  month.  This  is  especially  necessary  when  there  are  two  or  more 
articles  for  analysis.  I  have  known  the  greatest  inconvenience  result 
from  the  neglect  of  this  simple  precaution. 

Preserving  articles  for  analysis. — In  removing  viscera  or  liquids 
from  the  body,  and  reserving  them  for  analysis,  it  is  necessary  to  ob¬ 
serve  certain  precautions.  A  clean  vessel  with  a  wide  mouth  should 
he  selected :  it  should  he  only  sufficiently  large  to  hold  the  viscus  or 
liquid  (the  less  air  remaining  in  it  the  better) ;  it  should  be  secured  by 
a  closely  fitting  cork,  covered  with  fine  skin  or  bladder.  Another 
piece  of  skin  should  then  he  tied  over  the  mouth,  or  for  this  sheet- 
caoutchouc  may  he  substituted  with  advantage.  This  should  be  co¬ 
vered  with  tin  foil,  and  lastly  with  white  leather.  In  this  way  any 
loss  by  evaporation  or  decomposition  is  prevented,  and  the  viscera  may 
he  preserved  (in  a  cool  place)  for  some  time.  If  the  mouth  of  the  ves¬ 
sel  be  too  wide  for  a  cork,  the  other  articles  cannot  be  dispensed  with. 
Paper  only  should  not  he  used  :  I  have  known  the  post-mortem  ap¬ 
pearances  of  the  viscera  of  an  infant,  suspected  to  have  died  from 
poison,  entirely  destroyed  by  drying,  from  the  evaporation  which  took 
place  through  the  layers  of  paper  with  which  the  vessel  in  which  they 
were  contained,  was  covered.  The  practitioner  should  bear  in  mind  that 
all  these  matters  are  likely  to  come  out  in  evidence  ;  and  whatever  is 
worth  doing  at  all,  is  worth  doing  well.  No  antiseptic  should  be 
used.  The  addition  of  alum,  alcohol,  or  chloride  of  lime  to  the 
viscera,  may  seriously  embarrass  the  analysis.  (See  post,  Chemical 
Analysis.) 

On  the  use  oe  notes. — It  has  already  been  recommended  as  a 
rule  in  these  criminal  investigations,  that  a  practitioner  should  make 
notes  of  what  he  observes  in  regard  to  symptoms,  post-mortem  ap¬ 
pearances,  and  the  results  of  a  chemical  analysis.  Prom  the  common 
forms  of  law  in  this  country,  an  individual  charged  with  the  crime  of 
poisoning  may  remain  imprisoned,  if  at  a  distance  from  the  metropolis, 
for  some  months  before  he  is  brought  to  trial.  It  is  obvious,  however 
clear  the  circumstances  may  at  the  time  appear  to  the  practitioner,  that 
it  will  require  more  than  ordinary  powers  of  memory  to  retain  for  so 
long  a  period,  a  distinct  recollection  of  all  the  facts  of  the  case.  If  he 
he  unprovided  with  notes,  and  his  memory  he  defective,  then  the  case 
will  turn  in  favour  of  the  prisoner,  for  he  will  be  the  party  to  benefit 
by  the  neglect  of  the  witness.  In  adopting  the  plan  here  recom¬ 
mended,  such  a  result  may  he  easily  prevented.  It  may  he  remarked, 
that  the  law  relative  to  the  admissibility  of  notes  or  memoranda  in 
evidence  is  very  strict,  and  is  rigorously  insisted  on  by  the  judges.  In 
order  to  render  such  notes  or  memoranda  admissible,  it  is  indispensa- 
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bly  necessary  that  they  should  he  taken  on  the  spot  at  the  time  the 
observations  are  made,  or  as  soon  afterwards,  as  practicable.  It  is  not 
necessary  to  their  admissibility  as  evidence,  that  the  observations 
should  be  written  down  by  the  practitioner  himself,  provided  they  are 
made  under  his  immediate  inspection  at  the  time,  or  at  his  suggestion, 
and  are  soon  afterwards  looked  over  and  corrected  by  him.  Thus, 
whenever,  at  a  trial,  a  medical  witness  produces  notes  for  reference 
during  his  examination,  the  question  is  invariably  put  to  him  as  to 
when  the  notes  were  made.  Their  admissibility  depends  upon  his 
answer.  Many  examples  might  here  be  cited  of  the  rejection  of  notes, 
made  by  medical  witnesses,  owing  to  a  non-observance  of  these  points. 
On  the  trial  of  Sir  A.  Gordon  Kinloch  at  Edinburgh,  for  the  murder 
of  his  brother,  the  surgeon  was  about  to  give  his  evidence  respecting 
the  wound  of  which  the  deceased  had  died,  from  notes  made  some  time 
after  the  event,  when  he  was  stopped  by  the  judge,  who  explained  to 
him  the  law  on  the  subject.  The  reason  wrhy  the  law  so  rigorously 
excludes  the  admission  of  memoranda  in  evidence,  made  at  a  distance 
of  time,  appears  to  be  this :  it  prevents  the  possibility  of  all  fraud  or 
collusion  on  the  part  of  the  witnesses,  either  to  favour  or  injure  the 
prisoner ;  for  a  connected  story  might,  it  is  presumed,  by  such  means, 
be  so  made  up  at  a  distance  of  time,  as  to  defy  the  ingenuity  of  counsel 
on  either  side  to  make  out  the  deceit.  The  notes  used  by  a  witness 
should  be  original,  and  not  a  copy  of  notes  made  by  another.  A  copy 
of  notes,  except  under  very  peculiar  circumstances,  is  not  admissible 
as  evidence. 

There  is  another  rule  of  law  with  respect  to  the  use  of  notes  or  me¬ 
moranda  in  evidence,  which  is  not  perhaps  so  generally  known  to 
medical  practitioners ;  but  it  is  essential  that  it  should  be  observed. 
The  notes  may  have  been  fairly  made  on  the  spot  in  the  manner  re¬ 
quired  by  law  ;  but  when  a  witness  is  about  to  refer  to  them,  he  will 
probably  be  asked  whether  he  is  using  them  for  the  purpose  of  re¬ 
freshing  his  memory,  or  whether  he  is  about  to  speak  only  from  what 
is  written  on  the  paper,  without  having  any  precise  recollection  on  the 
subject.  If  he  is  referring  to  them  for  some  fact  which  he  has  altogether 
forgotten,  then  the  notes  are  pro  tanto  inadmissible  as  evidence ;  for  it 
has  been  held  by  our  judges,  that  notes  can  only  be  used  in  evidence 
for  the  purpose  of  refreshing  the  memory  on  a  fact  indistinctly  re¬ 
membered:  they  are  not  permitted  to  be  used  for  the  purpose  of 
reviving  impressions  entirely  forgotten.  The  most  eminent  legal 
writers  lay  it  down,  that  if  there  be  any  single  point  in  the  notes, 
which  the  witness  does  not  recollect,  except  that  he  finds  it  there 
written,  such  point  is  not  evidence  Notes  are  only  allowed  to  assist 
recollection,  not  to  convey  information. 

On  a  late  trial  for  poisoning,  the  medical  witness,  after  having  de¬ 
tailed  the  action  of  some  tests,  which  he  had  employed  in  the  detection 
of  the  poison,  referred  to  his  notes  before  giving  the  results  of  other 
experiments.  Upon  being  asked  when  the  notes  were  made,  he  an- 
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swered  satisfactorily  by  stating,  that  they  were  taken  at  the  time  of 
the  observations.  The  counsel  then  asked  the  witness,  whether  he 
used  the  notes  to  refresh  his  memory,  or  whether  he  had  forgotten  the 
subject,  and  was  about  to  speak  only  from  what  was  written  on  the 
paper.  The  witness  said,  that  his  memory  was  bad ;  that  some  time 
had  elapsed,  and  he  had  entirely  forgotten  the  results  of  these  experi¬ 
ments.  It  was  then  objected,  that  the  results  could  not  be  given  in 
evidence,  since  the  witness  could  only  speak  to  the  facts  from  the 
memorandum  which  he  held  in  his  hand.  The  objection  was  admitted 
by  the  judge,  and  the  evidence  from  the  analysis  was  rejected.  The 
reason  for  a  rigorous  adherence  to  this  rule  of  law  is  not  very  appa¬ 
rent.  In  applying  it  to  medical  evidence,  it  must  often  operate  in 
such  a  way,  as  to  give  an  undue  advantage  to  a  criminal.  Many  wit¬ 
nesses  who  are  summoned  to  give  evidence  in  courts  of  law,  are  not 
much  accustomed  to  the  analysis  of  poisons  ;  and  probably  may  never 
have  performed  the  usual  experiments,  until  that  particular  case 
occurred  to  draw  their  attention  to  the  subject.  It  is  well  known  to 
practised  analysts,  that  numerous  tests  are  required  in  order  to  show  what 
a  suspected  substance  is,  as  well  as  what  it  is  not ; — that  the  action  of 
these  tests  is  sometimes  attended  with  results  not  easily  remembered ; 
and  it  can  be  no  imputation  upon  those  who  are  less  practised  in 
toxicology,  that  they  should  not  be  able  to  retain  for  many  months 
together,  the  whole  of  the  results  of  such  experiments.  We  might 
suppose  that  the  making  of  a  record  at  the  time,  would  be  sufficient  to 
render  the  evidence  admissible ;  nor  does  it  appear  how  the  adoption 
of  such  a  rule  could  ever  injure  a  really  innocent  person.  From  the 
rejection  of  notes  on  this  ground,  in  the  case  above  quoted,  it  would 
seem  that  good  medical  evidence,  to  be  available  in  a  court  of  law, 
must  in  many  cases  depend  upon  the  possession  of  an  excellent  me¬ 
mory  by  the  witness.  But  many  men,  equally  well  informed  and 
fitted  to  act  as  witnesses,  are  not  equally  endowed  with  this  faculty. 
If  justice  cannot  be  safely  administered  without  euforcing  such  a  rule, 
then  it  follows,  that  only  those  persons  who  have  powerful  memories 
should  be  selected  to  act  as  witnesses.  But  on  the  other  hand,  with 
an  excellent  memory,  there  may  not  be  that  mental  capacity  which 
renders  a  man  well  fitted  for  observing  those  medical  facts  from  which 
good  evidence  must  always  be  drawn.  These  remarks  on  the  taking  of 
notes,  and  the  method  of  using  them  in  a  Court  of  law,  have  here  been 
made  in  reference  especially  to  cases  of  criminal  poisoning  ;  since  they 
are,  perhaps,  more  frequently  required  in  these,  than  in  other  medico¬ 
legal  cases.  It  will  be  understood,  however,  that  they  apply  with 
equal  force  to  every  medico-legal  investigation  in  which  the  practi¬ 
tioner  may  be  concerned. 
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CHAPTER  IX. 

ON  THE  EVIDENCE  OE  POISONING  IN  THE  DEAD  BODY — PERIOD  AT 
WHICH  POISONS  PROVE  EATAL — CHRONIC  POISONING — ACCUMU¬ 
LATIVE  POISONS — POST-MORTEM  APPEARANCES  PRODUCED  BY  THE 
DIFFERENT  CLASSES  OE  POISONS — REDNESS  OE  THE  MUCOUS.  MEM¬ 
BRANE — MISTAKEN  EOR  INFLAMMATION — ULCERATION  AND  COR¬ 
ROSION — SOETENING - PERFORATIONS  OE  THE  STOMACH — OF  THE 

INTESTINES  FROM  DISEASE — BY  WORMS  —  SPECIES  OF  WORMS 
FOUND  IN  THE  BODY. 

Supposing  that  the  person  is  dead,  and  we  are  required  to  determine 
whether  the  case  be  one  of  poisoning  or  not,  we  must,  in  the  first  in¬ 
stance,  endeavour  to  ascertain  all  the  particulars  which  have  been  dis¬ 
cussed  in  the  last  chapter,  as  indicative  of  poisoning  in  the  living 
subject.  Should  the  deceased  have  died  from  poison,  the  circumstances 
of  the  attack,  and  the  symptoms  preceding  death,  ought  to  correspond 
with  the  characters  already  described ;  and  in  these  investigations  it 
is  well  to  bear  in  mind  the  following  rule : — There  is  no  one  symptom 
or  pathological  condition  which  is  peculiar  to  poisoning ;  but  at  the 
same  time  there  is  no  disease  which  presents  all  those  characters  met 
with  in  a  special  case  of  poisoning.  The  addidional  evidence  to  be 
derived  from  the  death  of  the  person  may  be  considered  under  the 
following  heads : — 

1.  The  TIME  AT  WHICH  DEATH  TAKES  PLACE  AFTER  THE  FIRST 
occurrence  of  symptoms. — This  question  it  is  necessary  to  exa¬ 
mine,  because  the  more  common  poisons,  when  taken  in  fatal  doses, 
generally  produce  their  fatal  effects  within  certain  periods  of  time. 
By  an  attention  to  this  point,  we  may,  in  some  instances,  be  enabled  to 
negative  a  charge  of  poisoning,  and  in  others  to  form  an  opinion  of 
the  kind  of  poison  which  has  been  taken.  In  a  Court  of  law,  a  medi¬ 
cal  practitioner  is  often  required  to  state  the  usual  period  of  time 
within  which  poisons  prove  fatal.  It  is  to  be  observed,  that  not  only 
do  poisons  differ  from  each  other  in  this  respect,  but  the  same  sub¬ 
stance,  according  to  the  form  or  quantity  in  which  it  has  been  taken, 
will  differ  in  the  rapidity  of  its  action.  A  large  dose  of  strong  prnssic 
acid,  i.  e.  from  half  an  ounce  to  an  ounce,  may  destroy  life  in  less  than 
two  minutes.  In  ordinary  cases  of  poisoning  by  this  substance,  a  per¬ 
son  dies,  i.  e.  all  signs  of  life  have  commonly  ceased,  in  from  ten  to 
twenty  minutes : — if  he  survive  half  an  hour,  there  is  some  hope 
of  recovery.  In  the  cases  of  the  seven  Parisian  epileptics,  accidentally 
poisoned  by  this  acid,  the  first  died  in  about  twenty  minutes,  the 
seventh  survived  three  quarters  of  an  hour. — (See  post,  Prussic  Acid.) 
— Oxalic  acid,  one  of  the  most  energetic  of  the  common  poisons,  when 
taken  in  a  dose  of  from  half  an  ounce  to  an  ounce,  may  destroy  life  in 
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from  ten  minutes  to  an  hom  :  if  the  poison  be  not  perfectly  dissolved 
when  swallowed,  it  is  a  longer  time  in  proving  fatal.  The  strong 
mineral  acids,  in  poisonous  doses,  destroy  life  in  about  eighteen  or 
twenty -four  horns.  Arsenic,  under  the  form  of  arsenious  acid  (white 
arsenic),  operates  fatally  in  from  eighteen  hours  to  three  or  four  days. 
It  has,  however,  in  more  than  one  instance,  killed  a  person  in  two 
horns ;  although  this  is  by  no  means  common.  Opium,  either  as  a 
solid  or  under  the  form  of  laudanum,  commonly  proves  fatal  in  from 
six  to  twelve  hours  ;  but  it  has  been  known,  in  several  instances,  to 
destroy  life  in  less  than  three  hours  : — those  who  survive  the  effects  of 
this  poison  for  twelve  hours,  are  considered  to  have  a  fair  chance  of 
recovery.  This  must  be  understood  to  he  merely  a  statement  of  the 
average  results,  as  nearly,  perhaps,  as  we  are  warranted  in  giving  an 
opinion  :  hut  the  medical  jurist  will  of  course  he  aware,  that  the  fatal 
period  may  he  protracted  or  shortened,  according  to  all  those  circum¬ 
stances  which  have  been  elsewhere  stated  to  affect  the  action  of 
poisons. 

There  are  various  forms  which  this  question  may  assume  in  a  Court 
of  law : — the  death  of  a  party,  alleged  to  have  taken  poison,  may  have 
occurred  too  rapidly  or  too  slowly  to  justify  a  suspicion  of  poisoning. 
The  following  case  may  serve  as  an  illustration  : — A  woman  of  the  name 
of  Bussell  was  tried  and  convicted  at  the  Lewes  Summer  Assizes,  in 
1826,  for  the  murder  of  her  husband,  by  poisoning  him  with  arsenic. 
The  poison  was  detected  in  the  stomach  ;  hut  the  fact  of  poisoning 
was  disputed  by  some  medical  witnesses,  for  this  among  other  reasons 
— that  the  deceased  had  died  three  hours  after  the  only  meal  at  which 
the  poison  could  have  been  administered  to  him.  The  authority  of 
Sir  A.  Cooper  and  others,  was  cited  to  show,  that,  according  to  their 
experience,  they  had  never  known  a  case  to  prove  fatal  in  less  than 
seven  hours.  This  may  well  have  been  ;  hut,  at  the  same  time,  there 
was  sufficient  authority  on  the  other  side,  to  establish  that  some  cases 
of  arsenical  poisoning  had  actually  proved  fatal  in  three  or  four  hours. 
So  far  as  this  objection  was  concerned,  the  prisoner  was  very  properly 
convicted. 

On  the  medical  question  raised  at  this  trial,  I  may  observe,  that 
within  the  last  few  years  two  distinct  cases  have  occurred  where  the 
individuals  died  certainly  within  two  hours  after  taking  this  poison ; 
and  several  instances  have  been  reported  since  the  trial,  in  which  death 
took  place  in  from  three  to  four  hours  after  the  administration  of 

I  arsenic.  It  seems  extraordinary  in  the  present  day,  that  any  attempt 
should  have  been  made  by  a  professional  man  to  negative  a  charge  of 
criminal  poisoning  upon  so  weak  a  ground  as  this ;  hut  we  must  re¬ 
member,  that  this  opinion  was  expressed  twenty  years  ago,  when  the 
subject  of  toxicology  was  hut  little  understood.  It  is  quite  obvious, 
that  there  is  nothing,  so  far  as  we  know,  to  prevent  arsenic  from 
destroying  life  in  an  hour.  A  case  will  he  hereafter  related,  in  which 
death  took  place,  most  probably  from  arsenic,  in  half  an  hour.  These 
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matters  can  only  be  settled  by  a  careful  observation  of  numerous 
cases,  and  not  by  any  a  priori  reasoning  or  reference  to  personal 
experience. 

In  all  instances  of  sudden  death,  there  is  generally  a  strong  ten¬ 
dency  on  the  part  of  the  vulgar  to  suspect  poisoning.  They  never  can 
be  brought  to  consider,  that  persons  may  die  a  natural  death  suddenly, 
as  well  as  slowly ;  or,  as  we  shall  presently  see,  that  death  may  really 
take  place  slowly,  as  in  cases  of  disease,  and  yet  be  due  to  poison. 
This  prejudice  continually  gives  rise  to  the  most  unjust  suspicions  of 
poisoning  ;  a  case  illustrating  this  has  already  been  given  (ante,  p.  62.) 
One  of  the  means  recommended  for  distinguishing  narcotic  poisoning 
from  apoplexy  or  disease  of  the  heart,  is  the  difference  in  the  rapidity 
with  which  death  takes  place.  Thus,  apoplexy  or  disease  of  the  heart 
may  prove  fatal  either  instantly  or  within  an  hour.  The  only 
common  poison  likely  to  operate  with  such  fatal  rapidity  is  prussic 
acid.  But  when  this  is  the  cause  of  death,  some  traces  of  poison  will 
be  found  at  hand,  except  in  a  case  of  murder  (Reg.  v.  Taicell ,  Bucks 
Lent  Ass.  1845.)  Poisoning  by  opium  is  commonly  protracted  for 
five  or  six  hours.  This  poison  has  never  been  known  to  destroy  life 
instantaneously,  or  in  a  few  minutes.  I  here  exclude  strychnia,  as 
well  as  morphia  and  its  salts  ;  for'these  are  poisons  out  of  common 
reach.  Thus,  then,  it  may  happen,  that  death  will  occur  with  such 
rapidity,  as  to  render  it  impossible  to  attribute  it  to  narcotic  poison 
under  the  circumstances. 

The  following  case,  reported  by  Anglada,  is  of  some  interest : — A 
lady  in  perfect  health,  while  supping  with  her  husband  and  family, 
complained,  after  having  taken  two  or  three  mouthfuls, — of  severe  pain 
in  the  region  of  the  heart.  She  fell  back  in  her  chair,  and  died 
instantly.  The  parties  not  having  lived  on  the  best  of  terms,  the 
husband  was  openly  accused  of  having  been  accessary  to  the  poisoning 
of  bis  wife, — a  circumstance  which  was  rendered  still  more  probable  in 
the  opinion  of  his  neighbours,  by  the  fact  that  his  wife  had  lately 
made  a  holographic  will  in  his  favour.  One  of  his  servants,  with 
whom  he  was  said  to  live  in  adidtery,  was  arrested,  and  a  paper  con¬ 
taining  a  white  powder  was  found  in  her  possession.  The  husband 
endeavoured  to  compromise  the  affair  by  offering  to  give  up  the  will. 
Here,  then,  were  strong  moral  presumptions  of  death  from  poisoning. 
Three  surgeons  (experts  !)  were  appointed  to  examine  the  body.  They 
opened  the  abdomen,  and  observing  some  green  spots  in  the  stomach, 
(produced,  as  it  afterwards  appeared,  by  imbibition  from  the  gall¬ 
bladder,)  pronounced  an  opinion  that  the  organ  was  in  a  gangrenous 
state  from  the  effects  of  some  corrosive  poison.  Some  doubt  arising 
on  the  correctness  of  this  view,  four  other  surgeons  were  directed  to 
re-examine  the  body.  They  found  that  the  stomach  had  not  even  been 
opened, — and  that  its  mucous  membrane,  as  well  as  that  of  the  intestines, 
was  perfectly  healthy  !  It  contained  a  small  quantity  of  undigested  food, 
which  was  free  from  any  trace  of  poison.  The  deceased  had  died  from 
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natural  causes.  The  white  powder  found  in  the  possession  of  the 
servant  was  nothing  more  than  white  sugar.  Had  the  usual  effects  of 
poisons  been  attended  to  by  the  parties  who  were  first  called  to  give 
evidence  in  this  case,  it  is  obvious  that  no  charge  of  poisoning  could 
have  been  made  with  any  shadow  of  probability.  The  deceased  died 
suddenly  : — there  is  no  common  poison  which  acts  so  rapidly  except 
strong  prussic  acid  in  a  very  large  dose.  It  was  very  unlikely  that 
this  should  have  been  administered  in  solid  food.  Besides,  there  was 
no  vomiting  before  death :  hence  it  followed,  that  if  poison  were  the 
cause,  the  whole  of  it  must  have  been  found  in  the  viscera ;  hut  none 
was  discovered. 

The  great  utility  of  the  coroner’s  inquest  in  England,  when  the  cause 
of  death  is  properly  investigated,  is  seen  in  its  removing  such  suspi¬ 
cions. 

Sometimes  the  only  medical  evidence  on  which  we  may  have  to 
s  peak  to  the  fact  of  poisoning,  will  be  the  duration  of  the  case.  There 
is,  then,  of  course,  great  difficulty  in  forming  an  opinion ;  hut  we  may 
generally  be  able  to  say  whether  the  time  which  the  party  survived 
after  his  first  illness,  was  or  was  not  compatible  with  any  known  form 
of  poisoning  ;  and  also  in  some  instances  to  determine  the  probable 
nature  of  the  poison,  if  any  were  really  taken  by  the  deceased.  The 
following  case  is  in  some  respects  interesting  :  it  occurred  a  few  years 
since  in  the  metropolis,  to  a  gentleman  who  was  then  one  of  my 
pupils,  and  consulted  me  respecting  it : — A  woman,  by  occupation  a 
laundress,  was  found  lying  dead  on  the  floor  of  her  kitchen.  The 
deceased  was  about  forty  years  of  age,  of  spare  make,  and  of  temperate 
habits.  When  first  seen,  she  was  lying  on  the  stone  floor  in  a  curved 
position,  on  her  right  side,  her  right  cheek  being  in  a  plate  which 
contained  four  ounces  of  light  brown  liquid,  mixed  with  mucus. 
There  was  no  doubt  that  this  had  issued  from  her  mouth  by  vomiting. 
The  countenance  did  not  express  anxiety  or  pain,  but  the  lips  were 
somewhat  drawn  in.  There  was  no  suffusion  about  the  eyes.  The 
surface  was  slightly  livid.  She  was  but  lightly  clothed.  Some  bread 
and  meat  were  found  at  a  distance ;  and  on  a  shelf,  in  a  distant  part  of 

I  the  kitchen,  some  bottles  of  oil,  which  had  evidently  not  been  touched. 
No  bottle  containing  poison,  nor  any  weapon,  was  found  about  the 
place.  There  were  no  marks  of  violence  on  the  person.  The  woman 
had  been  a  little  indisposed  for  about  a  fortnight  previously,  and  had 
taken  medicine  ;  she,  however,  was  well  enough  to  work.  She  was 
last  seen  alive  about  six  o’clock  in  the  afternoon,  when  she  appeared 
in  her  usual  health,  and  was  heard  moving  about  in  her  room  at  half¬ 
past  nine  the  same  evening  : — she  was  found  dead  twelve  hours  after¬ 
wards,  i.  e.  at  half-past  nine  the  following  morning.  As  the  body  was 
quite  cold,  and  the  members  perfectly  rigid  wrhen  first  seen,  it  is  rea¬ 
sonable  to  presume  that  the  deceased  had  been  dead  at  least  ten  hours 
— the  weather  not  being  very  cold  at  the  time.  Hence  it  is  probable 
that  she  died  about  half-past  eleven  o’clock  at  night,  i.  e.  about  two 
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hours  after  she  had  been  heard  moving  in  her  room,  and  about  five  or 
six  hours  after  she  was  last  seen  in  her  usual  health  and  spirits.  From 
these  facts,  it  was  considered  very-  unlikely  that  she  should  have  died 
from  poison.  The  only  poisons  which  could  he  suspected,  to  prove  so 
rapidly  fatal,  were  prussic  acid,  opium,  or  oxalic  acid.  Had  prussic 
acid  been  the  cause,  it  would  have  been  easily  discovered  by  the  odour, 
as  well  as  by  some  of  the  poison  being  found  near.  Had  opium  or 
oxalic  acid  been  the  cause  of  death,  a  portion  of  either  of  these  bodies 
would  have  been  found  in  the  liquid  vomited  in  the  plate,  but  this 
contained  no  trace  of  any  kind  of  poison.  The  deceased  could  not 
have  died  very  suddenly,  since  she  had  had  time  to  take  a  plate  from 
the  sideboard  and  lie  down  with  it.  Had  she  fallen  with  the  plate  in 
her  hand,  it  must  have  been  broken  on  the  stone  floor.  Besides,  as 
there  were  no  marks  of  vomiting  on  the  front  of  her  dress  or  elsewhere 
in  the  room,  it  is  pretty  certain  that  she  must  have  vomited  while  in 
the  recumbent  position.  At  the  inquest,  no  post-mortem  examination 
was  required  by  the  coroner  or  jury  ;  and  therefore  it  is  difficult  to  say 
what  was  really  the  cause  of  death.  The  gentleman  who  conducted 
the  case,  very  properly  inferred  that  the  deceased  had  not  died  from 
poison. 

Chronic  poisoning. — When  a  poison  destroys  life  rapidly,  it  is 
called  a  case  of  acute  poisoning,  to  distinguish  it  from  the  chronic 
form,  i.  e.  where  death  takes  place  slowly.  Chronic  poisoning  is  not 
a  subject  which  often  requires  medico-legal  investigation.  Most  poi¬ 
sons  are  capable,  when  their  effects  are  not  rapidly  manifested,  either 
from  the  smallness  of  the  dose  or  from  timely  treatment,  of  slowly 
undermining  the  powers  of  life,  and  killing  the  patient  by  producing 
emaciation  and  exhaustion.  This  is  sometimes  observed  in  the  action 
of  arsenic  and  corrosive  sublimate,  but  it  has  been  remarked  also  in 
cases  of  poisoning  by  the  mineral  acids  and  caustic  alkalies.  Death  is 
here  an  indirect  consequence : — stricture  of  the  oesophagus  is  induced, 
or  the  lining  membrane  of  the  stomach  is  destroyed  and  the  process  of 
digestion  impaired, — a  condition  which  leads  to  emaciation  and  death. 
The  time  at  which  these  indirect  effects  will  prove  fatal,  is  of  course 
liable  to  vary.  A  person  has  been  known  to  die  from  a  stricture  of 
the  oesophagus  brought  on  by  sulphuric  acid,  eleven  months  after  the 
poison  was  swallowed ;  and  there  is  no  reason  to  donbt  that  instances 
may  occur  of  a  still  more  protracted  nature.  In  these  cases  of  chronic 
poisoning ,  there  is  considerable  difficulty  in  assigning  death  exclusively 
to  the  original  action  of  the  poison,  since  the  habits  of  life  of  the  party, — 
a  tendency  to  disease,  and  other  circumstances,  may  have  concurred  to 
accelerate  or  produce  a  fatal  result.  To  connect  a  stricture  of  the  oeso¬ 
phagus  with  the  act  of  poisoning  by  a  mineral  acid,  it  is  necessary  to 
show  that  there  was  no  tendency  to  this  disease  before  the  acid  was  ad¬ 
ministered; — that  the  symptoms  appeared  soon  after  the  first  effects  of 
the  poison  went  off : — that  these  symptoms  continued  to  become 
aggravated  until  the  time  of  death ;  and  that  there  was  no  other  cause 
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to  which  death  could  with  any  probability  be  referred.'  These  remarks 
apply  equally  to  the  indirectly  fatal  effects  of  any  poison, — such,  for 
instance,  as  the  salivation  occasionally  induced  by  corrosive  sublimate, 
when  the  acute  symptoms  of  poisoning  by  that  substance,  have  passed 
away.  It  has  been  stated,  that  chronic  poisoning  is  not  a  subject  com¬ 
monly  requiring  a  criminal  investigation.  Two  cases  have,  however, 
come  before  our  tribunals,  in  which  the  facts  connected  with  this 
form  of  poisoning,  were  of  some  importance.  I  allude  to  those  of  Miss 
Blandy,  tried  at  Oxford,  in  1752,  for  the  murder  of  her  father  by 
arsenic ;  and  of  a  woman  named  Butterfield ,  tried  at  Croydon,  in  1775, 
for  the  murder  of  a  Mr.  Scawen,  by  administering  corrosive  sublimate. 
In  most  cases,  murderers  destroy  life  by  administering  poison  in  very 
large  doses  ;  but  in  these  instances,  small  doses  were  given  at  intervals, 
— a  fact  which  led  to  great  medical  doubt  of  the  real  cause  of  the 
symptoms  before  death.  It  is,  however,  very  rare  to  hear  of  this  form 
of  poisoning. 

It  has  been  already  remarked,  that  some  poisons  have  what  is  called 
an  accumulative  property,  i.  e.  they  may  be  administered  for  some 
time  in  small  doses  without  producing  any  marked  effects ;  but  they 
will,  perhaps,  after  a  certain  period,  suddenly  and  unexpectedly  give 
rise  to  violent  symptoms,  affecting  the  life  of  a  person.  This  peculiar 
mode  of  action  has  been  witnessed  more  in  medical  practice  than  in 
cases  of  attempts  to  poison ;  hence  it  is  not  a  subject  of  much  im¬ 
portance  to  a  medical  jurist.  Foxglove  (digitalis)  is  said  to  possess 
tliis  property  ;  and  it  has  been  remarked  that,  on  more  than  one  occa¬ 
sion,  persons  to  whom  this  medicine  has  been  repeatedly  administered 
in  small  doses  have  suddenly  died,  probably  from  the  accumulative 
properties  of  the  poison.  The  same  effect  has  been  noticed  in  the 
case  of  other  poisons. 

2.  Evidence  erom  post-mortem  appearances. — One  of  the  chief 
means  of  determining  whether  a  person  has  died  from  poison,  is  an  ex¬ 
amination  of  the  body  after  death.  In  relation  to  external  appearances, 
there  are  none  indicative  of  poisoning  upon  which  we  can  safely  rely. 
It  was  formerly  supposed,  that  the  bodies  of  persons  who  were 
poisoned,  putrefied  more  readily  than  those  of  others  who  had  died 
from  natural  disease ;  and  evidence  for  or  against  poisoning,  was  at 
one  time  drawn  from  the  external  appearance  of  the  body.  This  is 
now  known  to  be  an  error ;  the  bodies  of  persons  poisoned  are  not 
more  rapidly  decomposed,  cseteris  paribus,  than  those  of  others  who 
have  died  a  sudden  and  violent  death  from  any  other  cause  whatever. 

Irritant  poisons  act  chiefly  upon  the  stomach  and  intestines,  which 
they  irritate,  inflame,  and  corrode.  We  may  likewise  meet  with  all 
the  consequences  of  inflammation,  such  as  ulceration,  perforation  and 
gangrene.  Sometimes  the  coats  of  the  viscera  are  thickened,  at  other 
times  thinned  and  softened  by  the  action  of  an  irritant. 

Narcotic  poisons  do  not  commonly  leave  any  well-marked  post¬ 
mortem  appearances.  The  stomach  and  intestines  present  no  unna- 
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tural  changes.  There  is  greater  or  less  fulness  of  the  cerebral  vessels ; 
but  even  this  is  often  so  slight  as  to  escape  notice,  unless  attention  be 
particularly  directed  to  the  brain.  Extravasation  of  blood  is  rarely 
found. 

The  Narcotico-irriicmts  atfect  either  the  brain  or  the  alimentary 
canal,  and  commonly  both,  according  to  their  peculiar  mode  of  action. 

It  is  important  to  bear  in  mind,  that  both  irritants  and  narcotics 
may  destroy  life  without  leaving  any  appreciable  changes  in  the  body. 

To  such  cases  as  these,  the  remarks  about  to  be  made  do  not  apply. 
The  proof  of  poisoning  must,  then,  be  derived  entirely  from  other 
sources.  Any  evidence  derivable  from  the  appearances  in  the  body  of 
a  person  poisoned,  will  be  imperfect  unless  we  are  able  to  distinguish 
them  from  those  analogous  changes,  often  met  with  as  the  results 
of  ordinary  disease.  These  are  confined  to  the  mucous  membrane  of 
the  stomach  and  bowels.  They  are  redness,  ulceration,  softening,  and 
perforation.  All  of  these  conditions  may  depend  upon  disease,  as  well 
as  upon  the  action  of  irritant  poisons. 

Redness. — It  is  a  main  character  of  the  irritants  to  produce  red¬ 
ness  of  the  mucous  membrane  of  the  stomach  and  small  intestines. 
This  redness,  when  first  seen,  is  usually  of  a  deep  crimson  colour,  be¬ 
coming  brighter  by  exposure  to  air.  It  is  sometimes  diffused  over  the  i 
whole  mucous  membrane : — at  other  times  it  is  seen  in  patches  over 
the  surface  of  the  stomach.  It  is  sometimes  met  with  at  the  smaller,  , 
but  more  commonly  at  the  larger  extremity  of  the  organ ;  and  then,  , 
again,  we  occasionally  find  that  the  rugae  or  prominences  only  of  the  ! 
mucous  membrane  present  this  red  or  inflamed  appearance. 

Redness  of  the  mucous  membrane  may,  however,  be  due  to  gastritis  f 
or  gastro-enteritis ;  and  in  order  to  assign  the  true  cause,  it  will  be 
necessary  to  have  an  account  of  the  symptoms  preceding  death,  , 
or  some  proof  of  the  existence  of  irritant  poison  in  the  contents  of  the 
stomach  or  the  tissues  of  the  body.  In  this  respect  the  following  case 
{Reg.  v.  Hunter ,  Liverpool  Spring  Assizes,  1843,)  is  of  some  interest.  . 
A  woman  was  charged  with  having  poisoned  her  husband  by  arsenic.  . 
The  medical  evidence  rested  chiefly  on  the  symptoms  and  post-mortem  i 
appearances,  for  no  arsenic  was  discovered  in  the  body.  The  mucous  t 
membrane  of  the  stomach  and  intestines  was  found,  throughout  its  - 
whole  extent,  exceedingly  inflamed  and  softened.  The  medical  wit-  • 
nesses  for  the  prosecution  referred  this  condition  to  the  action  of 
arsenic ;  those  for  the  defence  considered  that  it  might  be  owing  to 
idiopathic  gastro-enteritis,  independently  of  the  exhibition  of  any  I 
irritant.  The  circumstances  of  the  case  were  very  suspicious ;  but  J 
the  prisoner  was  acquitted,  not  merely  on  account  of  the  variance  in  i 
the  medical  evidence,  but  from  the  absence  of  positive  proof  of  poison, 
i.  e.  its  detection  by  chemical  analysis.  This  generally  weighs  much  i 
with  a  Court  of  law,  although  it  is  well  known  that  arsenic  cannot  i 
always  be  detected  in  the  body  of  a  person  who  has  undoubtedly  died  i 
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from  a  large  dose  of  this  substance.  It  is  right  to  state,  as  a  warning 
to  medical  witnesses,  that  the  judge  who  tried  the  case  expressed  regret 
that,  on  the  non-discovery  of  poison  in  the  contents  of  the  stomach  and 
intestines, — the  soft  parts  of  the  body  (the  muscles)  had  not  been  exa¬ 
mined  according  to  the  processes  suggested  by  Orfila. — (See  the  pub¬ 
lished  reports  of  the  case  by  Mr.  Holland  and  Mr.  Dyson.) 

In  the  healthy  state,  the  mucous  membrane  of  the  stomach  is  pale 
and  white,  or  nearly  so,  except  during  digestion,  when  it  becomes 
reddened ;  and  some  observers  have  remarked  that  a  slight  redness  has 
often  remained  in  the  stomachs  of  those  who  have  died  during  the 
performance  of  the  digestive  process.  When  in  contact  with  the 
spleen  or  liver,  the  stomach  is  apt  to  acquire  a  deep  livid  colour  from 
the  transudation  of  blood;  and  it  is  well  known  that  the  bowels 
acquire  a  somewhat  similar  colour  from  the  gravitation  of  blood,  which 
always  takes  place  after  death.  None  of  these  appearances  are  likely 
to  be  mistaken  for  the  action  of  an  irritant  poison. 

There  is  an  important  class  of  cases  in  which  redness  of  the  mucous 
membrane  of  the  stomach  is  found  after  death,  not  dependent  on  the 
action  of  poison  or  on  any  assignable  cause.  These  cases,  owing  to 
their  being  so  little  known,  and  involved  in  much  obscurity,  deserve 
great  attention  from  the  medical  jurist ;  since  the  appearances  closely 
resemble  those  produced  by  irritant  poison.  A  person  may  die  with¬ 
out  suffering  from  any  symptoms  of  disordered  stomach  ;  but,  on  an 
inspection  of  the  body,  a  general  redness  of  the  mucous  membrane 
of  this  organ  will  be  found,  not  distinguishable  from  the  redness  which 
is  so  commonly  seen  in  arsenical  poisoning.  Several  cases  of  this  kind 
have  occurred  at  Guy’s  Hospital ;  and  drawings  have  been  made  of  the 
appearance  of  the  stomach,  and  are  now  preserved  in  the  Museum  col¬ 
lection.  A  record  has  been  kept  of  four  of  these  ;  and  it  is  remarka¬ 
ble  that,  although  in  not  one  of  them,  before  death,  were  auy  symp¬ 
toms  observed  indicative  of  irritation  or  disease  of  the  stomach,  yet  in 
all,  the  stomach  was  found  more  or  less  reddened,  and  in  two  exten¬ 
sively  so.  Such  cases  are  not  very  common ;  but  the  certainty  of 
their  having  occurred  where  poisoning  could  not  be  suspected,  should 
place  the  witness  on  his  guard,  so  that  he  be  not  led  to  countenance  a 
suspicion  of  poisoning  too  hastily.  In  order  to  distinguish  them,  we 
must  note  whether  there  have  been  any  symptoms  during  life,  and  their 
nature ;  as,  in  the  above  cases,  there  may  have  been  no  symptoms,  or 
they  may  have  amounted  only  to  slight  gastric  disturbance.  "Under  these 
circumstances,  they  could  not  be  mistaken  for  symptoms  of  irritant 
poisoning.  Such  cases  are  only  likely  to  lead  into  error,  those  who 
trust  to  this  post-mortem  appearance  alone  as  evidence  of  poisoning  ; 
but  no  medical  jurist,  aware  of  his  duty,  could  ever  be  so  misled. 

This  redness  of  the  stomach  may  truly  occur  where  there  is  some 
ground  for  suspicion,  as  in  the  following  case,  communicated  to  the 
Medical  Gazette  by  Mr.  Tyson,  of  Beccles.  A  young  woman,  far 
advanced  in  pregnancy,  died  suddenly  in  a  fit  of  syncope,  soon  after 


116  REDNESS  OE  THE  STOMACH  FROM  NATURAL  CAUSES. 

rising  one  morning.  She  had  been  in  ill  health  previously ;  hut 
there  was  nothing  to  indicate  that  she  had  taken  poison :  indeed,  from 
what  has  been  already  said,  the-  suddenness  of  her  death  was  rather 
against  the  suspicion  that  she  had  died  from  such  a  cause.  Yet  after 
death,  it  was  found  among  other  appearances  that  the  mucous  mem¬ 
brane  of  the  stomach  was  inflamed  (reddened  ?)  and  thrown  into  rugae. 
Although  the  case  was  very  badly  investigated  by  the  coroner,  who 
refused  to  allow  a  post-mortem  examination,  (which  was  made  after 
the  inquest  only  by  consent  of  the  friends,)  it  appears  to  me  that  this 
was  an  instance  similar  to  those  above  described,  the  redness  being  due 
to  some  unknown  cause,  but  not  to  poison.  An  interesting  case,  in 
which  it  is  probable  that  this  pseudo -morbid  appearance  of  the  mucous 
membrane  was  mistaken  for  the  effects  of  irritant  poison,  will  be  found 
in  the  Ann.  D’Hyg.,  1835,  i.  227-  Dr.  Yelloly  long  since  remarked, 
that  the  mucous  membrane  of  the  stomach  often  presented  a  high 
degree  of  vascularity  (redness)  in  cases  of  sudden  death.  He  met  with 
this  appearance  in  the  stomachs  of  some  executed  criminals,  whose 
bodies  were  examined  soon  after  they  had  undergone  the  sentence  of 
the  law.  In  a  paper  read  before  the  Med.-Chir.  Society  in  November 
1835,  this  gentleman  has  re-examined  the  whole  subject,  and  has  given 
the  results  of  numerous  observations.  They  are  of  great  interest  to 
the  medical  jurist.  Dr.  Yelloly  has  endeavoured  to  show — 1.  That 
vascular  fulness  of  the  lining  membrane  of  the  stomach,  whether  florid 
or  dark-coloured,  is  not  a  special  mark  of  disease,  because  it  is  not  in¬ 
consistent  with  a  previous  state  of  perfect  health.  2.  That  those 
pathologists  were  deceived,  who  supposed,  from  the  existence  of  this 
redness  in  the  stomach,  that  gastritis  sometimes  existed  without 
symptoms.  3.  That  erroneous  conclusions  as  to  the  cause  of  death 
were  frequently  owing  to  the  same  mistaken  observations  : — the  effects 
of  putrefaction  and  spontaneous  changes  induced  by  the  loss  of  vitality, 
being  sometimes  attributed  to  the  action  of  poisons.  4.  That  the 
vascularity  in  question  is  entirely  venous,  the  florid  state  of  the  vessels 
arising  from  the  arterial  character  of  the  blood  remaining  in  the  veins 
for  some  time  after  its  transmission  from  the  arterial  capillaries  at  the 
close  of  life : — the  appearance  is,  however,  sometimes  due  to  transuda¬ 
tion  only.  5.  That  the  fact  of  inflammation  having  existed  previously 
to  death,  cannot  be  inferred  merely  from  the  aspect  of  the  vessels  in  a 
dead  part : — there  must  at  least  have  been  symptoms  during  life. 
(See  Medical  Gazette,  vol.  xvii.  p.  309.)  Andral  and  other  patho¬ 
logists  have  adopted  similar  views,  and  these  views  have  obviously  a 
most  important  bearing  upon  medico-legal  practice  :  since  there  is 
generally  a  tendency  to  suspect  poisoning,  whenever  redness  of  the 
mucous  membrane  of  the  stomach  is  met  with  in  the  dead.  Such  a 
condition  does  not  even  prove  the  past  existence  of  inflammation, 
unless  there  were  symptoms  during  life  or  other  marked  effects  of  the 
inflammatory  process  in  the  alimentary  canal.  It  can  be  no  sign  of 
poisoning,  unless  the  presumption  be  supported  by  evidence  from 
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symptoms,  or  by  the  discovery  of  the  poison. :  the  absence  of  poison 
may,  however,  be  sometimes  explained  by  circumstances. 

A  case  is  mentioned  by  Fodere,  where,  in  the  body  of  a  person  who 
died  suddenly,  and  poisoning  was  suspected,  the  oesophagus  and  stomach 
were  found  reddened.  This  was  at  first  considered  to  be  a  confirmation 
of  a  suspicion,  that  the  deceased  had  died  from  poison  ;  but  on  inquiry, 
it  was  ascertained,  that  the  redness  was  due  to  the  colouring  matter  of 
a  strong  infusion  of  red  poppies,  which  the  deceased  had  been  in  the 
habit  of  taking.  It  is  not  likely  that  any  person,  moderately  in¬ 
formed  in  his  profession,  would  fall  into  such  a  mistake  as  this, 
the  means  of  distinguishing  all  red  colours  by  chemical  tests  being  so 
simple ;  not  to  mention  that  mere  washing  might  remove  colours  of 
this.  land. 

The  redness  of  the  stomach,  in  cases  of  poisoning,  is  so  speedily 
altered  by  putrefaction,  when  circumstances  are  favourable  to  this 
process,  as  to  render  it  impossible  for  a  witness  to  speak  with  any 
certainty  upon  its  cause.  Putrefactive  infiltration  from  the  blood 
contained  in  the  adjacent  viscera  and  muscles,  will  give  a  reddish 
coloured  appearance  to  a  stomach  otherwise  in  a  healthy  condition. 
Great  dispute  has  arisen  respecting  the  length  of  time  during  which 
redness  of  the  stomach  produced  by  an  irritant  will  be  recognizable  and 
easily  distinguishable  from  putrefactive  changes.  It  is,  perhaps,  sufficient 
to  say,  that  no  certain  rule  can  be  laid  dow  n  on  the  subject :  it  must  be 
left  to  the  knowledge  and  discretion  of  the  witness.  1  have  distinctly 
seen  the  well-marked  appearances  of  inflammation  produced  by  arsenic 
in  the  stomach  and  duodenum,  in  an  exhumed  body  twenty-eight  days 
after  interment  {Reg.  v.  Jennings ,  Berks  Lent  Ass.  1845) ;  and  in 
another  instance,  referred  to  me  by  Mr.  Lewis,  the  coroner  for  Essex, 
in  August  1846,  the  reddened  state  of  the  mucous  membrane,  in  a 
case  of  arsenical  poisoning,  was  plainly  perceptible,  on  removing  a 
layer  of  arsenic,  nineteen  months  after  interment.  (See  on  this 
question,  a  case  of  suspected  poisoning  by  Orfila,  Annales  D’Hyg.  1839, 
i.  127-)  If,  however,  there  be  the  least  doubt  respecting  the  origin  of 
the  discolouration,  it  would  be  unsafe  to  rely  upon  it,  as  evidence  of 
poisoning.  In  the  Boughton  case,  the  medical  witnesses  stated  that 
the  stomach  and  viscera  of  the  deceased  were  red,  and  presented  the 
appearance  of  inflammation.  In  answer  to  a  question  put  to  him  on 
the  subject,  the  Crown  witness,  Dr.  Rattray,  said,  that  “  the  post - 
mortem  appearances  confirmed  his  opinion  of  poisoning  by  laurel- 
water ,  so  far  as  he  might  be  allowed  to  form  a  judgment  upon  ap¬ 
pearances  so  long  after  death  R  This  very  ambiguous  answer  led  to 
the  following  cross-examination  by  the  counsel  for  the  prisoner. 

C.  “  By  your  putting  your  answer  in  that  way,  do  you  or  do  you 
not  mean  to  say  that  all  judgment  in  such  a  case  is  unfounded  ?” 

W.  “I  cannot  say  that,  because  from  the  analogy  between  the  ap¬ 
pearances  in  that  body,  and  those  distinguishable  in  animals  killed  by 
the  poison  I  have  just  mentioned,  I  think  them  so  much  alike,  that  I 
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am  rather  confirmed  in  my  opinion  with  respect  to  the  operation  of  the 
draught.” 

C.  “  Those  bodies  were  instantaneously  opened  ?” 

W.  “  Yes  ;  so  much  so,  that  there  was  the  peristaltic  motion  of  the 
bowels  upon  their  being  pricked.” 

C.  “This”  (the  examination  of  deceased’s  body)  “was  upon  the 
eleventh  day  after  Sir  Theodosius’s  death  ?” 

W.  “  Yes.” — (Report  of  the  Trial  of  Donellan.) 

Here  it  will  be  seen  that  the  witness  was  comparing  the  appear¬ 
ances  in  the  bodies  of  dogs  immediately  after  they  had  been  killed  by 
poison,  with  those  met  with  in  the  stomach  of  a  person  who  had  died 
eleven  days  before,  and  whose  body  had  been  buried  and  exhumed. 
Such  a  comparison  was  obviously  wrong  as  a  matter  of  medical  evidence. 

Ulceration. — In  irritant  poisoning,  the  stomach  is  occasionally 
found  ulcerated ;  but  this  is,  comparatively  speaking,  a  rare  occur¬ 
rence.  In  such  cases  the  mucous  membrane  is  removed  in  small  dis¬ 
tinct  circular  patches,  under  the  edges  of  which  the  poison  (arsenic)  is 
often  found  lodged.  Ulceration  of  the  stomach  is  perhaps  a  more 
common  result  of  disease,  than  of  the  action  of  poison.  As  a  conse¬ 
quence  of  disease,  it  is  very  insidious,  going  on  often  for  weeks  toge¬ 
ther,  without  giving  any  indications  of  its  existence,  except  perhaps 
slight  gastric  disturbance,  with  occasional  nausea,  vomiting  and  loss  of 
appetite.  In  this  case  the  ulceration  is  commonly  seen  in  small  cir¬ 
cumscribed  patches.  It  is  worthy  of  remark,  as  one  means  of  diag¬ 
nosis,  that  ulceration  has  never  been  known  to  take  place  from  arsenic 
or  any  irritant  poison,  until  after  symptoms,  indicative  of  irritant  poi¬ 
soning,  have  occurred.  In  ulceration  from  disease,  the  mucous  mem¬ 
brane  is  commonly  only  reddened  in  the  neighbourhood  of  the  ulcer. 
In  ulceration  from  poison,  the  redness  is  generally  diffused  over  other 
parts  of  the  stomach,  as  well  as  over  the  duodenum  and  small  intes¬ 
tines.  A  case,  however,  occurred  in  Guy’s  Hospital,  some  years  ago, 
in  which,  with  a  small  circular  patch  of  ulceration  near  the  cardiac 
opening,  the  whole  mucous  membrane  was  red  and  injected  : — but  this 
singular  condition  of  the  stomach,  so  closely  resembling  the  effects  of 
an  irritant  poison,  was  unaccompanied  by  any  marked  symptoms 
during  life.  The  history  of  a  case  previous  to  death,  will  thus  com¬ 
monly  enable  us  to  determine,  to  what  cause  the  ulceration  found,  may 
be  due.  Care  must  be  taken  to  distinguish  ulceration  from  corrosion. 
Ulceration  is  a  vital  process ;  the  substance  of  a  part  is  removed  by  the 
absorbents  as  a  simple  result  of  inflammation.  Corrosion,  on  the 
other  hand,  is  a  chemical  action ; — the  parts  are  removed  by  the  im¬ 
mediate  contact  of  the  poison :  they  are  decomposed :  their  vitality  is 
destroyed,  and  they  combine  with  the  corrosive  matter  itself.  Ulce¬ 
ration  requires  time  for  its  establishment,  while  corrosion  is  generally 
an  instantaneous  effect. 

Softening. — The  coats  of  the  stomach  are  not  unfrequently  found 
so  soft,  as  to  yield  and  break  down  under  very  slight  pressure  •  and 


POST-MORTEM  APPEARANCES  —  SOFTENING - PERFORATION.  119 

this  may  be  the  result  either  of  poisoning,  of  some  spontaneous  mor¬ 
bid  change  in  its  structure  during  life,  or  of  the  solvent  action  of  the 
gastric  juice  after  death.  As  this  change  in  the  stomach,  when  caused 
by  poison,  is  commonly  produced  by  those  substances  only,  which 
possess  corrosive  properties,  it  follows  that  in  such  cases,  traces  of 
their  action  will  be  perceived  in  the  mouth,  fauces  and  oesophagus.  In 
softening  from  disease,  the  change  will  be  confined  to  the  stomach 
alone,  and  it  is  commonly  found  only  at  the  cardiac  extremity  of  the 
organ.  When  softening  is  really  caused  by  an  irritant  poison,  it  is 
generally  attended  by  other  striking  and  unambiguous  marks  of  its 
operation.  Softening  is  not  to  be  regarded  as  a  common  character  of 
poisoning :  it  is  only  an  occasional  appearance.  I  have  met  with  a 
case,  in  which  the  coats  of  the  stomach  were  considerably  hardened 
by  sulphuric  acid.  Softening  can  never  be  inferred  to  have  proceeded 
from  poison,  unless  other  well-marked  changes  are  present,  or  unless 
the  poison  be  discovered  in  the  softened  parts.  The  stomachs  of 
infants  have  been  frequently  found  softened  from  natural  causes : — 
such  cases  could  not  be  mistaken  for  poisoning,  since  the  history 
during  life, — the  want  of  other  appearances  indicative  of  poisoning, 
and  the  total  absence  of  poison  from  the  viscera,  would  prevent  such  a 
suspicion  from  being  entertained. 

Perforation. — The  stomach  may  become  perforated  either  as  a 
result  of  poisoning  or  disease. 

Perforation  from  'poisoning . — This  may  occur  in  two  ways : — 1.  By 
corrosion ;  2.  By  ulceration.  The  perforation  by  corrosion,  is  by  far 
the  most  common  variety  of  perforation  from  poisoning.  It  is  occa¬ 
sionally  witnessed  where  the  strong  mineral  acids  have  been  taken, 
especially  sulphuric  acid : — the  stomach,  in  such  cases,  is  blackened  and 
extensively  destroyed, — the  aperture  is  large,  the  edges  are  rough  and 
irregular,  and  the  coats  become  easily  lacerated.  The  poison  escapes 
into  the  abdomen,  and  may  be  readily  detected  by  chemical  analysis. 
The  perforation  from  ulceration,  caused  by  irritant  poison  (arsenic),  is 
but  little  known.  There  are,  so  far  as  I  know,  only  three  instances 
on  record.  In  a  great  number  of  poisoned  subjects  examined  during 
many  years  past  at  Guy’s  Hospital,  not  a  single  case  has  occurred. 
It  must  then  be  looked  upon  as  a  very  rare  appearance  in  cases  of 
irritant  poisoning. 

Perforation  from  disease. — This  is  by  no  means  an  unusual  occur¬ 
rence.  Many  cases  of  this  description  will  be  found  reported  else¬ 
where.  (Guy’s  Hosp.  Rep.  No.  8.)  It  is  invariably  fatal  when  it 
proceeds  so  far  that  the  contents  of  the  stomach  escape  into  the  abdo¬ 
men  ;  but  sometimes  the  stomach  becomes  glued  to  the  pancreas 
during  the  ulcerative  process,  and  then  the  individual  may  recover. 
Several  specimens  of  this  kind  of  adhesion  have  been  met  with  in 
post-mortem  inspections.  The  symptoms  from  perforation  commonly 
attack  the  individual  suddenly,  apparently  while  enjoying  perfect  health. 
Thus,  then,  these  cases  may  be  easily  mistaken  for  those  of  irritant 
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poisoning.  The  principal  facts  observed  with  regard  to  this  formidable 
disease  are  the  following : — 1.  It  often  attacks  young  females  from 
eighteen  to  twenty-three  years  of  age.  2.  The  preceding  illness  is  ex¬ 
tremely  slight,  sometimes  there  is  merely  loss  of  appetite  or  capricious 
appetite,  with  uneasiness  after  eating.  3.  The  attack  commences  with 
a  sudden  and  most  severe  pain  in  the  abdomen,  generally  soon  after  a 
meal.  In  irritant  poisoning,  the  pain  usually  comes  on  gradually, 
and  slowly  increases  in  severity.  4.  Vomiting,  if  it  exist  at  all,  is 
commonly  slight,  and  is  chiefly  confined  to  what  is  swallowed. 
There  is  no  purging : — the  bowels  are  generally  constipated.  Jn  irri¬ 
tant  poisoning,  the  vomiting  is  usually  severe,  and  diarrhoea  seldom 
wanting.  5.  The  person  dies  commonly  in  from  eighteen  to  thirty- 
six  hours  : — this  is  also  the  average  period  of  death  in  the  most  com¬ 
mon  form  of  irritant  poisoning,  i.  e.  by  arsenic  ; — but  in  no  case  yet 
recorded,  has  arsenic  caused  perforation  of  the  stomach,  within  twenty- 
four  hours ;  and  it  appears  probable  that  a  considerable  time  must 
elapse  before  such  an  effect  could  be  produced  by  this  or  any  irritant. 
In  two  cases  of  perforation  of  the  stomach  from  disease  in  females, 
reported  by  Dr.  Seymour  to  the  Med.-Chir.  Soc.  November  1843,  the 
one  proved  fatal  in  ten  days,  the  other  in  a  fortnight  after  the  occur¬ 
rence  of  the  supposed  perforation.  The  ulcers  in  the  stomach  were 
found  to  communicate  with  cysts.  6.  In  perforation  from  disease, 
the  symptoms  and  death  are  clearly  referable  to  peritonitis.  7-  In  the 
perforation  from  disease,  the  aperture  is  commonly  of  an  oval  or 
rounded  form,  about  half  an  inch  in  diameter,  situated  in  or  near  the 
lesser  curvature  of  the  stomach,  and  the  edges  are  smooth.  The  outer 
margin  of  the  aperture  is  often  blackened,  and  the  aperture  itself  is 
funnel-shaped  from  within  outwards,  i.  e.  the  mucous  coat  is  the  most 
removed,  and  the  outer  or  peritoneal  coat,  the  least.  The  coats  of  the 
stomach,  round  the  edge  of  the  aperture,  •  are  usually  thickened  for 
some  distance ;  and  when  cut,  they  have  almost  a  cartilaginous  hard¬ 
ness.  These  characters  of  the  aperture  wrill  not  alone  indicate,  whe¬ 
ther  it  be  the  result  of  poisoning  or  disease ;  but  the  absence  of  poison 
from  the  stomach,  with  the  want  of  other  characteristic  marks  of  irri¬ 
tant  poisoning,  would  enable  us  to  say,  that  disease  was  the  cause. 
Besides,  the  history  of  the  case  during  life,  would  materially  assist  us 
in  our  diagnosis.  The  great  risk  in  all  these  cases,  is  that  the  effects 
of  disease  may  be  mistaken  for  those  of  poisoning ;  for  we  are  not 
likely  to  mistake  a  perforation  caused  by  irritant  poison  for  the  result  of 
disease.  Among  numerous  instances,  tending  to  show  the  medico-legal 
importance  of  this  subject,  I  shall  select  one,  which  came  before  Mr. 
Hilton  and  myself  for  examination.  A  female  in  a  noble  family,  aged 
twenty-three,  died  somewhat  suddenly,  under  suspicious  circumstances. 
She  had  been  unwell  for  about  three  weeks,  and  was  subject  to  occa¬ 
sional  vomiting  and  disorder  of  the  stomach.  Still,  her  illness  was 
so  slight  that  it  did  not  in  the  least  interfere  with  the  performance  of 
her  usual  duties.  One  afternoon,  about  four  o’clock,  and  about  three 
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hours  after  her  last  meal,  she  was  suddenly  seized  with  the  most  ex¬ 
cruciating  pain  in  the  abdomen,  and  violent  vomiting.  Her  skin  was 
cold  and  clammy,  and  the  abdomen  tender  and  painful.  It  was  sus¬ 
pected  that  she  had  taken  poison ;  and  magnesia  and  sulphate  of  mag¬ 
nesia  were  given  to  her.  No  poison  was  found  in  the  room,  and  she 
strongly  denied  the  imputation.  The  symptoms  became  worse,  the 
vomiting  more  violent,  and  she  died  the  following  morning,  about 
fifteen  hours  after  her  first  seizure.  On  inspection,  all  the  organs 
were  found  healthy,  except  those  of  the  abdomen.  There  were  here 
strong  marks  of  peritoneal  inflammation :  the  intestines  were  loosely 
adherent  to  each  other,  and  a  quantity  of  lymph  was  effused  around 
them.  The  cavity  contained  about  a  pint  of  liquid,  which  had  escaped 
from. an  aperture  in  the  stomach.  This  liquid  was  reserved  for  ana¬ 
lysis.  The  stomach  was  laid  open  by  making  an  incision  along  its 
greater  curvature.  It  was  empty.  At  the  upper  and  posterior  part, 
near  the  pyloric  end  of  the  smaller  curvature,  was  an  opening  of  an 
oval  shape,  about  half  an  inch  in  its  longest  diameter.  The  edges 
were  firm,  hard  and  smooth,  presenting  not  the  least  appearance  of 
laceration  or  ulceration.  They  were  bevelled  off  from  within  out¬ 
wards,  being  thinned  towards  the  peritoneal  coat,  the  aperture  in 
which  was  much  smaller  than  that  in  the  mucous  membrane.  There 
was  no  sign  of  inflammation  in  the  membranes  around ;  but  the  peri¬ 
toneum,  about  the  edge  of  the  aperture,  had  a  black  appearance,  and 
the  coats  of  the  stomach  were  thickened.  At  the  lower  part,  near  the 
larger  curvature,  there'were  thick,  irregular,  black  striae,  the  mucous 
membrane  being  raised  and  blackened,  but  not  softened.  These  striae 
appeared  like  those  produced  by  sulphuric  acid ;  but  there  was  no  cor¬ 
rosion,  and  on  applying  test  paper  there  was  no  acid  reaction.  The 
black  matter  was  interspersed  with  a  yellowish  coloured  substance. 
The  liquids  taicen  from  the  abdomen,  as  well  as  the  coats  of  the  sto¬ 
mach,  were  chemically  examined ;  but  not  a  trace  of  poison  could  be 
detected.  Considering  the  time  of  the  occurrence  of  symptoms, 
their  nature,  the  absence  of  poison  from  the  viscera  and  their  con¬ 
tents, — the  suspicion  of  poisoning  was  at  once  negatived,  especially 
when  the  above  facts  were  taken  with  the  post-mortem  appearances. 
The  medical  opinion  given  was,  1.  That  the  deceased  had  died  from 
peritonitis,  caused  by  extravasation  of  the  contents  of  the  stomach. 
2.  That  this  extravasation  was  owing  to  a  perforation  of  the  coats  of 
the  organ,  caused  by  slow  and  insidious  disease,  and  not  by  poison. 

It  has  been  hitherto  supposed  that  perforation  of  the  stomach  must 
necessarily  prove  fatal.  This  is  undoubtedly  the  ordinary  result,  but 
the  fatal  effect  depends  on  peritonitis,  excited  by  extravasation  of  the 
contents  of  the  organ.  Under  favourable  circumstances,  and  by  judi¬ 
cious  treatment,  no  extravasation  may  take  place,  and  the  individual 
may  entirely  recover ; — as  the  aperture  ultimately  becomes  closed  by 
adhesion  to  the  surrounding  viscera.  Of  this  closure  of  ulcerated 
apertures  in  the  stomach,  several  specimens  are  preserved  in  the 
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museum  of  Guy’s  Hospital.  This  fact  is  interesting  to  the  medical 
jurist,  as  a  case  might,  from  the  symptoms,  be  mistaken  for  one  of 
poisoning ;  although,  when  taken  on  the  whole,  they  are  unlike  those 
produced  by  irritant  poison.  An  apparently  well  marked  instance  of 
recovery  from  perforation  is  reported  by  Dr.  Hughes.  (G.  H.  Rep. 
N.  S.  iv.  382.)  The  patient  recovered  from  the  first  attack,  hut  ulti¬ 
mately  died  from  another  perforating  ulcer,  which  led  to  extravasation. 
(Case  by  Mr.  Hilton,  ib.  343.) 

Spontaneous  or  Gelatinized  Perforation. — The  stomach  is  occa¬ 
sionally  subject  to  a  spontaneous  change,  by  which  its  coats  become 
softened  and  give  way,  generally  at  the  cardiac  extremity.  As  the  ex¬ 
travasation  of  the  contents  of  the  organ  in  such  a  case  never  gives  rise 
to  peritoneal  inflammation,  and  no  symptoms  occur  prior  to  death  to 
indicate  the  existence  of  so  extensive  a  destruction  of  parts,  it  is  pre¬ 
sumed  to  he  a  post-mortem  change,  and  the  stomach  is  supposed  to 
undergo  a  process  of  solution  soon  after  death.  It  is  commonly  attri¬ 
buted  to  the  solvent  action  of  the  gastric  juice,  the  spleen,  diaphragm, 
and  other  viscera  being  sometimes  softened.  (For  some  remarks  on  this 
subject,  by  Dr.  Budd,  see  Med.  Gaz.  xxxix.  895.)  In  January  1845,  I 
met  with  an  instance  of  this  perforation  in  a  child  between  two  and  three 
years  of  age.  It  was  seized  with  convulsions,  became  insensible,  and 
died  twenty-three  hours  afterwards.  After  death,  the  cardiac  end  of  the 
stomach  was  found  destroyed  to  the  extent  of  three  inches ;  and  the 
edges  were  softened  and  blackened.  There  was  no  food  in  the  stomach, 
nor  had  anything  passed  into  the  organ  for  thirty-two  horns  before  death ! 
It  was  therefore  impossible  to  ascribe  death  to  the  perforation,  or  the 
perforation  to  poison.  (For  a  full  account  of  this  case,  see  Med.  Gaz. 
xxxvi.  32.)  In  October  1846,  I  found  the  same  condition  of  the  sto¬ 
mach  in  an  infant  aged  nineteen  months,  suspected  to  have  died  from 
poison  administered  to  it  three  months  before.  The  cause  of  death  in 
this  case  was  mesenteric  disease.  The  stomachs  of  young  children  at 
the  cardiac  end  are  always  very  thin,  and  thus  hut  a  slight  softening 
action  is  required  to  bring  about  a  destruction  of  the  coats.  The  same 
effect  is  observed  in  rabbits,  in  which  the  coats  of  the  stomach  are  re¬ 
markably  thin,  and  are  often  found  quite  pulpy  on  inspection,  irrespec¬ 
tive  of  disease  or  the  presence  of  poison.  This  form  of  perforation  is, 
so  far  as  I  can  judge,  by  no  means  common.  It  is  reported  to  have 
been  met  with  in  children  affected  with  hydrocephalus, — in  those  who 
have  died  from  typhus  fever ; — and,  according  to  Andral,  in  females  who 
have  died  during  parturition.  Dr.  Macintyre  informed  me  that  he  had 
met  with  two  cases  of  this  kind  of  perforation  in  young  subjects  affected 
with  diabetes.  The  conditions  for  its  production,  whether  local  or 
constitutional,  and  the  circumstances  under  which  it  occurs,  are  very 
obscure.  (Med.  Gaz.  xxxix.  897.)  The  fact  of  most  importance  to  the 
medical  jurist  is,  however,  that  it  is  unattended  by  any  marked  symp¬ 
toms  during  life.  Some  French  pathologists  describe  cases  of  what 
they  term  gelatinized  perforation,  in  which  gastric  disorder  had  existed. 
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>  Chaussier,  indeed,  believed  that  this  form  of  perforation  always  depended 
on  a  particular  disease  of  the  organ ;  and  he  denied,  from  the  results  of 
his  own  experiments,  that  the  gastric  juice  had  any  solvent  action. 

1  (Flandin,  Traite  des  Poisons,  i.  259.)  The  inspection  of  the  body, 
r  with  the  general  history  of  the  case,  must,  however,  suffice  to  remove 
any  difficulty  in  forming  an  opinion  as  to  whether  the  extensive  de¬ 
struction  commonly  met  with,  has  or  has  not  arisen  from  poison.  Thus, 

S  the  aperture,  which  is  always  situated  in  that  part  of  the  stomach 
/  which  lies  to  the  left  of  the  cardia,  is  very  large,  of  an  irregular  form, 
and  ragged  and  pulpy  at  the  edges.  These  have  the  appearance  of 
being  scraped ;  the  mucous  membrane  of  the  stomach  is  not  found 
i  inflamed.  There  is  occasionally  slight  redness,  with  dark  brown  or 
3  almost  black  striae  in  and  near  the  dissolved  coats,  which  have  an  acid 
reaction.  It  can  only  be  confounded  with  perforation  by  the  action  of 
]  corrosives ;  but  the  well-marked  symptoms  during  life,  and  the  detec- 
]  tion  of  the  poison  after  death,  together  with  the  changes  in  the  fauces 
and  oesophagus,  will  at  once  indicate  the  perforation  produced  by  cor¬ 
rosive  poison.  The  only  case  in  which  any  mistake  is  likely  to  occur, 
i  is  where,  conjoined  with  the  discovery  of  perforation  after  death,  there 
i  may  have  existed  some  symptoms  of  irritation  in  the  alimentary  canal 
during  life.  It  is  possible  that  a  person  may  die  under  symptoms 
somewhat  resembling  irritant  poisoning,  and  after  death  the  gastric 
secretion  may  destroy  the  parietes  of  the  stomach ;  but  such  a  singular 
:  combination  of  circumstances  must  be  most  unusual.  This,  however, 
signifies  little  in  a  legal  point  of  view,  for  persons  charged  with  the 
crime  of  poisoning,  are  frequently  acquitted  on  the  barest  medical 
3  possibilities.  One  case  of  this  doubtful  character  is  on  record.  I 
allude  to  that  of  Miss  Burns ,  for  the  murder  of  whom,  by  poison,  a 
Mr.  Angus  of  Liverpool  was  tried  in  the  year  1808.  It  is  not  neces- 
?  sary  to  enter  into  the  particulars  of  the  case  ;  since  the  post-mortem 
appearances  are  imperfectly  described  in  the  report.  Although  the 
symptoms,  resembling  irritant  poisoning,  under  which  the  deceased 
laboured,  were  not  accounted  for,  yet  there  was  great  reason  to  believe 
that  they  were  not  connected  with  the  perforation  of  the  stomach, 
t  which,  on  the  whole,  bore  the  characters  assigned  to  that  produced  by 
!  the  gastric  secretion.  The  charge  of  poisoning  was  not  sustained  by 
chemical  or  pathological  evidence,  and  the  prisoner  was  acquitted. 
The  evidence  given  on  this  trial,  is  well  worthy  of  the  attention  of 
every  medical  practitioner.  It  shows  on  what  a  nice  balance  of  proofs 
charges  of  poisoning  sometimes  rest,  and  how  important  it  is  that  a 
medical  jurist  should  be  acquainted  with  all  the  circumstances  under 
which  perforations  of  the  stomach  may  occur. 

Perforation  of  the  (Esophagus  and  Intestines. — Other  parts  of  the 
alimentary  canal  are  liable  to  become  perforated :  but  not,  so  far  as  I 
have  been  able  to  ascertain,  by  the  action  of  poison.  The  oesophagus 
may  become  softened  by  the  contact  of  corrosive  poison,  but  this 
rapidly  passes  through  the  tube  and  lodges  in  the  stomach.  As  Dr. 
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Christison  observes,  it  is  not  probable  that  a  corrosive  poison  could  ever 
perforate  the  intestines  from  within  outwards,  since  its  action  would 
be  chiefly  expended  on  the  stomach,  and  it  is  not  likely  to  reach  any 
portion  of  the  intestines  in  a  state  sufficiently  concentrated  to  destroy 
the  coats  by  chemical  action.  (On  Poisons,  149.)  If  a  large  quantity 
of  corrosive  poison  flowed  through  an  aperture  in  the  stomach  upon 
the  intestines,  then  the  coats  might  become  destroyed  from  without 
inwards.  The  lower  portion  of  the  oesophagus,  and  various  parts  of  the 
intestinal  tube,  have  been  found  in  several  instances  softened  and  de¬ 
stroyed,  the  aperture  presenting  all  those  characters  which  have  been 
described  in  speaking  of  spontaneous  or  gelatinized  perforation  of  the 
stomach.  This  change  in  the  oesophagus  is  ascribed  to  a  solvent  action 
of  the  gastric  juice,  which  enters  the  tube  by  regurgitation  3  but  this 
explanation  cannot  apply  to  the  intestines.  An  interesting  case  of 
softening  of  the  intestines,  from  the  duodenum  to  the  sigmoid  flexure 
of  the  colon,  is  reported  by  Mr.  J.  Smith :  the  child  died  of  hydro¬ 
cephalus.  (See  Med.  Gaz.  ii.  619.)  The  intestinal  tube  may  become 
perforated  in  any  part  by  ulceration,  depending  either  on  disease  or  on 
the  action  of  irritant  poison ;  but  ulceration  of  the  intestines  from 
poison  proceeding  to  perforation  of  the  coats,  is  a  very  rare  condition. 

Cases  oi  perforation  of  the  intestines  fi  om  disease  are  occasionally 
met  with.  They  require  the  attention  of  the  medical  jurist,  since 
they  may  be  easily  mistaken  for  cases  of  poisoning.  The  following 
instance  of  perforation  of  the  duodenum  is  reported  by  Mr.  Bailey 
(Med.  Times,  Dec.  19,  1846,  p.  223).  A  female,  set.  28,  was  taken 
suddenly  ill.  There  was  great  anxiety  of  countenance,  small  and  fre¬ 
quent  pulse,  cold  extremities,  with  occasional  eructations  of  wind  and 
vomiting.  She  suffered  excruciating  pain  in  the  region  of  the  duode¬ 
num,  which  caused  her  to  double  up  her  body.  Her  bowels  had  been 
only  partially  opened  the  day  before.  In  about  nine  hours  there  was 
great  tenderness  of  the  abdomen ;  the  pulse  was  smaller  ;  but  the 
bowels,  in  spite  of  the  administration  of  medicine,  were  still  unmoved. 
She  gradually  sank,  and  died  in  about  fourteen  hours  and  a  half  from 
the  time  she  was  first  seized.  Thus  far  the  symptoms  would  indicate 
that  the  case  was  one  of  acute  peritonitis,  and  not  of  irritant  poison¬ 
ing.  Nevertheless  the  circumstances  were  extraordinary,  and  rumours 
were  spread  that  her  husband  had  poisoned  her.  The  deceased,  it  ap¬ 
peared,  had  only  been  married  the  previous  day :  she  and  her  husband 
did  not  retire  to  rest  until  three  o’clock  in  the  morning,  and  the 
attack  came  on  suddenly,  by  a  fit  of  severe  pain,  at  nine  o’clock,  i.  e. 
six  hours  after  they  had  retired  to  rest.  An  inspection  of  the  body 
showed  all  the  usual  marks  of  peritoneal  inflammation,  and  the  duode¬ 
num,  in  its  transverse  portion,  was  found  to  have  a  circular  opening 
in  it,  surrounded  by  a  black  margin  externally ;  while  internally  the 
perforation  seemed  larger,  its  sides  sloping  off.  The  mucous  mem¬ 
brane  was  softened  for  some  distance  around  the  ulceration,  affording 
evidence  of  the  existence  of  previous  inflammation.  It  appeared  that 
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the  deceased  had  been  a  cook  up  to  the  day  of  her  marriage.  The 
only  symptom  manifested  before  the  attack  was,  that  she  had  been  for 
some  time  subject  to  pain  in  her  right  side.  (See  also  Cormack’s  Ed. 
Journ.  June  1845,  p.  445 ;  and  Lancet,  July  18,  1846,  p.  67.) 

An  interesting  case  of  perforation  of  the  ileum,  in  which  two  aper¬ 
tures  were  found,  is  reported  by  Dr.  Zartinann.  (Casper’s  Wochen- 
schrift,  Marz  14,  1846.)  Death  took  place  in  two  days,  from  perito¬ 
nitis.  One  aperture  was  only  the  sixth  of  an  inch  in  diameter.  The 
edges  of  both  were  smooth,  as  if  punched  out. 

There  is  another  insidious  form  in  which  perforation  of  the  intes¬ 
tines  may  present  itself,  and  cause  fatal  peritonitis.  This  is  by  the 
formation  of  an  ulcerated  aperture  in  the  appendix  vermiformis  coeei, 
of  which  two  cases  have  been  communicated  to  me  by  a  former  pupil, 
both  occurring  in  young  men.  The  perforation  was  produced  in  these 
instances  by  the  pressure  of  a  hard  substance  lodged  in  the  extreme 
end.  In  one  instance  I  analysed  this  hard  concretion,  and  found  it  to 
consist  of  inspissated  mucus,  biliary  matter,  and  a  large  quantity  of 
carbonate  of  lime.  It  was  of  an  irregular  form  and  structure,  and 
about  the  size  of  a  large  pea.  In  both  instances  death  was  caused  by 
peritonitis,  produced  by  extravasation  of  the  contents  of  the  intestines, 
and  the  aperture  was  so  small  that  it  might  have  been  easily  over¬ 
looked.  It  is  remarkable  that  the  introduction  into  the  appendix  coeci 
of  any  foreign  substance,  as  the  pip  of  an  apple,  or  a  small  bean,  or 
cherry  stone,  is  liable  to  excite  fatal  inflammation,  ulceration,  or  gan¬ 
grene,  and  death.  An  interesting  case  of  this  kind  has  been  reported 
by  Mr.  Nelson  (Amer.  Jour.  Med.  Science,  Eeb.  1847,  p.  258).  The 
fact  is  important  in  relation  to  the  causes  of  sudden  death. 

Perforation  by  worms. — It  is  now  generally  admitted  that  the  va¬ 
rious  species  of  worms  which  infest  the  alimentary  canal  of  the  human 
subject,  may,  in  some  rare  cases,  by  irritating  or  even  perforating  the 
intestines,  give  rise  to  symptoms  which  may  be  mistaken  for  those  of 

I  poisoning.  One  of  the  most  recent  writers  on  toxicology,  M.  Flandin, 
denies  that  perforation  can  ever  take  place  from  this  cause  (Des  Poisons, 
i.  304,  1846) ;  but  as  this  denial  is  based  on  theory,  while  the  state¬ 
ment  which  he  impugns  rests  upon  good  authority,  it  is  unnecessary 
to  discuss  this  as  an  unsettled  question.  He  supports  his  opinion  by 
the  authority  of  Rudolphi,  who  states  that  the  entozoa  have  no  organs 
capable  of  perforating  the  intestinal  coats, — by  the  view  entertained 
by  M.  Dujardin,  that  worms  are  never  injurious  to  animals,  be¬ 
cause  they  are  often  found  in  large  numbers  when  the  previous  health 
of  the  animal  has  been  uninjured,- — and  by  the  statement  of  Andral, 
who,  however,  merely  says,  that  if  worms  have  the  power  of  perfo¬ 
rating  the  intestines,  the  cases  in  which  this  happens,  are  exceedingly 
rare — a  conclusion  in  which  most  pathologists  will  entirely  agree  with 
him.  Several  instances  are  on  record  in  which  perforation  has  been 
thus  caused,  and  the  worm  or  worms  have  been  found  in  the  peritoneal 
cavity.  A  well-marked  case  of  perforation  of  the  ileum  by  an  ascaris 
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lumbricoides,  leading  to  death  from  effusion  and  peritonitis,  is  reported 
by  Mr.  Kell.  The  opening  through  the  intestine  was  of  a  circular 
form,  and  corresponded  in  magnitude  with  the  size  of  the  worm,  which 
was  eight  inches  long.  The  worm  was  found  among  the  intestines, 
between  the  umbilicus  and  pubes.  (Med.  Ga:z.  ii.  650.)  These  worms 
may  even  perforate  the  abdominal  parietes.  (See  cases  by  Dr.  Young, 
Med.  Gaz.  ii.  748.)  Yogel  says  of  the  ascaris  lumbricoides,  that  in 
certain  cases  it  is  capable  of  perforating  the  intestine,  by  thrusting 
asunder  with  its  head  the  fibres  of  the  intestinal  coats.  (Pathological 
Anatomy,  Day’s  translation,  p.  464.)  When  perforation  takes  place 
from  this  cause,  it  will  be  indicated  by  the  discovery  of  the  entozoon 
in  the  cavity  of  the  peritoneum,  or  near  the  aperture  in  the  intestine. 
(See  a  case  in  Cormack’s  Ed.  Journ.  June  1845,  p.  447.) 

In  a  case  of  suspected  irritant  poisoning,  when  worms  are  discovered 
in  the  intestinal  canal,  an  attempt  is  not  unfrequently  made  in  the  de¬ 
fence  to  refer  the  symptoms  of  irritation  to  the  presence  of  these  entozoa. 
If  the  symptoms  of  poisoning  be  well  marked,  and  some  of  the  poison 
be  discovered  in  the  body,  such  a  defence  must  be  a  hopeless  struggle 
against  medical  facts.  This  objection  was  taken  to  the  evidence  from 
symptoms  in  one  case  of  arsenical  poisoning;  but  the  disturbance 
occasioned  by  worms  is  commonly  slight,  and  is  very  rarely  accompa¬ 
nied  by  vomiting  and  purging.  A  solitary  instance  is  quoted  by  Dr. 
Christison,  in  which  a  child  appears  to  have  died  under  symptoms  of 
narcotico -irritant  poisoning  as  an  effect  of  worms.  Several  hundred 
ascarides  were  found  in  the  intestines,  and  thirteen  in  the  stomach.  (On 
Poisons,  183.)  In  two  instances  of  arsenical  poisoning  which  have 
lately  occurred,  I  found  a  large  ascaris  lumbricoides  in  the  small  in¬ 
testines.  There  could  not,  however,  be  the  slightest  doubt  that  the 
sole  cause  of  death  was  poison.  In  one  instance  the  ascaris  was  well 
washed  from  adhering  mucus,  and  examined  for  arsenic  by  Reinsch’s 
process : — the  poison  was  abundantly  discovered  in  it.  (G.  H.  Rep. 
N.  S.  iv.  462.)  Under  such  circumstances  it  would  be  impossible  to 
refer  the  symptoms  of  irritation  to  worms.  A  case  will  be  mentioned 
in  the  chapter  on  Mixed  Mineral  Acids,  in  which,  on  examining 
the  body  of  a  person  who  had  taken  an  ounce  and  a  half  of  muriatic 
acid,  the  jejunum  was  found  perforated  by  a  lumbricus ;  but  the  acid 
was  beyond  all  doubt  the  cause  of  death. 

That,  however,  the  presence  of  worms  in  the  body  may  become  a 
ground  of  defence,  is  sufficiently  proved  by  two  cases  reported  by  M. 
Plandin.  A  young  man  was  charged  with  having  poisoned  his  father 
with  arsenic.  A  very  small  quantity  of  the  poison  was  detected  in  the 
tissues  of  the  body  only.  The  report  of  the  inspection  stated,  that  there 
was  a  large  number  of  the  ascarides  lumbricoides  in  the  intestinal  canal, 
and  some  were  even  found  in  the  oesophagus.  A  discussion  on  the  cause 
of  death  arose  between  the  counsel  employed  in  the  defence,  who  based 
his  arguments  on  a  memoir  by  M.  Raspail,  and  the  medical  witness,  who 
had  discovered  arsenic  in  the  body,  but  especially  in  the  liver.  It  was 


PERFORATION  OF  THE  INTESTINES  BY  WORMS. 


127 


contended  that  the  quantity  of  arsenic  found  was  not  sufficient  to  cause 
death  (for  the  fallacy  of  an  argument  of  this  kind,  see  post  Chemical 
Analysis,  p.  136) ;  and  that  the  presence  of  the  ascarides  explained 
satisfactorily  the  cause  of  the  symptoms,  and  their  rapidly  fatal  course. 
The  deceased,  it  was  alleged,  had  been  suffocated  by  the  worms,  which 
had  caused  compression  of  the  bowels,  and  had  even  ascended  into  the 
oesophagus !  The  witnesses  replied,  that  arsenic  was  never  found  in  the 
healthy  human  body, — that  the  presence  of  worms  could  not  account 
for  the  presence  of  arsenic  in  the  tissues, — while  the  detection  of  the 
poison,  on  the  other  hand,  accounted  for  all  the  symptoms,  even  for 
the  passage  of  the  worms  into  the  oesophagus  as  a  result  of  violent 
vomiting.  To  no  other  circumstance  could  death  be  attributed. 

In  the  second  case,  an  empiric  applied  to  the  cancerous  breast  of  a 
female,  a  plaster  covered  with  arsenious  acid.  Symptoms  of  poisoning 
by  absorption  followed,  and  the  woman  died.  Arsenic  was  detected  in 
the  liver.  An  ascaris  was  found  in  the  intestines.  On  removing 
the  whole  of  the  viscera,  which  were  in  a  highly  putrefied  state,  a  por¬ 
tion  gave  way,  and  the  worm  appeared  through  the  lacerated  aperture. 
There  had  been  no  extravasation,  nor  any  mark  of  peritonitis.  The 
defence  was,  that  the  deceased  had  died  from  perforation  of  the  intestine 
by  the  worm.  This  was  denied  by  the  witnesses,  who  contended  that 
had  this  been  the  case,  there  would  have  been  extravasation.  The 
escape  of  the  worm  was  owing  to  accidental  laceration  of  the  viscera 
during  the  inspection.  The  symptoms  of  the  disease  were  clearly  those 
of  poisoning  and  not  of  peritonitis.  (Des  Poisons,  i.  307  and  507.) 

Five  species  of  parasitic  worms  have  been  hitherto  found  in  the  hu¬ 
man  intestines : — 1.  Ascaris  lumbricoides,  or  round  worm.  2.  Tri- 
chocephalus  dispar ,  or  long  thread  worm.  3.  Oxyuris ,  or  Ascaris 
vermicularis ,  common  thread  worm.  4.  Tania  solium,  common  tape 
I  worm:  and,  5.  Tania  lata  (Bothriocephalus)  broad  tape  worm. 

1.  The  Ascaris  lumbricoides  is  very  common.  It  is  a  round 
)  cylindrical  worm  pointed  at  both  ends,  especially  at  the  anterior  ex¬ 
tremity  :  it  varies  in  length  from  one  inch  to  ten  or  even  fifteen 
inches.  It  is  usually  of  a  whitish  or  brownish  red  colour,  and  occa¬ 
sionally  blood-red.  A  delicate  furrow  runs  along  the  body  on  both  sides. 
This  worm  occurs  especially  in  young  children,  and  is  often  found  in 
great  numbers  without  any  disturbance  of  health.  When  accumulated 
in  large  quantities,  the  ascarides  are  liable  to  excite  intestinal  irritation. 

2.  The  Trichoc ephalus  dispar  is  a  thin  and  thread-like  worm,  vary¬ 
ing  in  length  from  an  inch  and  a  half  to  two  inches.  It  is  usually 
white,  sometimes  slightly  coloured :  it  frequently  occurs  in  the  large 
intestines,  especially  in  the  coecum.  According  to  Yogel,  it  is  found, 
gregarious  or  solitary,  in  nearly  half  the  subjects  examined ; — it  is 
firmly  adherent  by  its  capillary  head  to  the  mucous  membrane.  Those 
persons,  in  whose  bodies  this  worm  has  been  found  in  very  large 
numbers,  have  not  exhibited  any  symptoms  of  its  presence. 

3.  Oxyuris. — This  is  a  thin  white  worm,  smaller  than  the  tricho- 


128 


CONVICTIONS  WITHOUT  CHEMICAL  EVIDENCE. 


cephalus ;  it  occurs  in  the  large  intestines,  particularly  in  the  rectum, 
and  it  is  especially  common  in  infants.  The  male,  which  is  smaller 
than  the  female,  varies  in  length  from  a  line  to  a  line  and  a  half.  It 
is  spirally  coiled  at  the  tail,  and  often  completely  assumes  the  form  of 
a  ring. 

4.  Tania  solium. — A  riband-shaped,  long,  pointed  worm,  of  a 
milk-white  or  yellowish  colour.  Its  length  sometimes  exceeds  twenty 
feet ;  its  breadth  varies  from  a  quarter  to  half  an  inch,  but  it  is  less  at 
the  head ;  its  greatest  thickness  does  not  exeeed  the  twelfth  of  an  inch. 
It  inhabits  the  small  intestines  of  the  human  subject,  but  only  in 
certain  parts  of  the  world.  It  remains  in  the  body  for  a  long  period, 
without  its  presence  being  indicated  by  the  slightest  symptom. 

Tania  lata.  —  This  worm  closely  resembles  the  preceding.  It 
varies  in  length  from  one  foot  to  twenty  or  even  forty  feet.  There 
are  but  very  slight  differences  between  this  and  the  taenia  solium  or 
vulgaris.  (See  on  this  subject  Vogel’s  Pathological  Anatomy,  Day’s 
Translation,  p.  470.) 


CHAPTER  X. 

• 

ON  THE  EVIDENCE  OF  POISONING  FROM  CHEMICAL  ANALYSIS — NOT 
ESSENTIAL — RULES  FOR  CONDUCTING  AN  ANALYSIS — CIRCUM¬ 
STANCES  UNDER  WHICH  AN  ANALYSIS  MAY  BE  REQUIRED — FAIL¬ 
URE  OF  CHEMICAL  EVIDENCE — CAUSES  OF  THE  NON-DETECTION 
OF  POISON — LOSS  BY  ELIMINATION  AND  PUTREFACTION — EVI¬ 
DENCE  FROM  THE  QUANTITY  FOUND  IN  THE  BODY — DELICACY  OF 
ANALYSIS — POISONS  IN  TESTS  AND  APPARATUS — DANGER  OF  PRE¬ 
MATURE  OPINIONS — FALLACIES  IN  CHEMICAL  ANALYSIS. 

Convictions  without  chemical  evidence. — It  has  been  supposed  that 
chemical  evidence  of  poisoning  was  always  necessary,  and  that  the 
corpus  delicti  was  not  made  out,  unless  the  poison  were  discovered  by 
a  chemical  analysis.  This,  however,  is  not  a  correct  view  of  the  \ 
matter.  There  are  many  poisons  which  cannot,  at  present,  be  detected 
by  chemical  analysis,  and  among  those  susceptible  of  analysis,  there 
are  numerous  circumstances  which  may  occur  to  prevent  their  detec¬ 
tion  in  the  food,  the  vomited  matters,  or  the  contents  of  the  viscera  in  I 
the  dead.  If  such  a  rule  were  recognised  by  law,  many  criminals 
would  escape  conviction.  All  that  is  required  legally,  is  that  there 
should  be  satisfactory  proof  of  a  person  having  died  from  poison  ; —  I 
the  discovery  of  poison  in  the  body,  is  not  necessarily  evidence  of  its 
having  caused  death,  nor  is  its  non-discovery  evidence  that  death  has 
not  been  caused  by  it.  If  by  the  symptoms  and  post-mortem  appear¬ 
ances,  with  or  without  moral  circumstances,  it  can  be  made  clear  to  i 
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the  minds  of  a  jury  that  death  has  been  caused  by  poison,  nothing  more 
is  required ;  the  evidence  from  chemical  analysis  may  he  then  safely 
dispensed  with.  In  cases  of  murder,  the  law  commonly  requires  that 
the  body  of  a  deceased  person  should  be  produced,  in  order  that  the 
cause  of  death  may  be  verified  ;  but  this  is  not  absolutely  necessary, 
for  several  convictions  for  murder  have  very  properly  taken  place, 
where  the  bodies  of  the  murdered  persons  have  not  been  forthcoming. 
Thus,  then,  we  must  not  suppose  that  a  charge  of  poisoning  cannot  be 
sustained  without  chemical  evidence  being  produced  of  the  nature  of 
the  substance  taken.  The  fact  of  a  poison  having  been  used,  as  well 
as  its  nature,  may  be  determined  from  other  circumstances.  In  the 
case  of  Donettan  already  referred  to,  the  only  evidence  of  the  nature 
of  the  poison  used,  was  the  odour  perceived  by  a  non-professional  per¬ 
son.  The  effects  which  followed  made  up  for  the  want  of  clear  che¬ 
mical  proof  of  its  nature.  As  some  objections  have  been  offered  to 
the  propriety  of  a  conviction  in  this  case,  I  may  refer  to  two  others  : — 
one  the  case  of  a  man  named  Thom,  tried  at  the  Aberdeen  Autumn 
Circuit,  1821,  for  poisoning  a  person  named  Mitchell  with  arsenic. 
No  trace  of  poison  could  be  detected ;  but  a  conviction  very  properly 
took  place  on  evidence  from  symptoms  and  post-mortem  appearances, 
coupled  with  moral  circumstances.  A  still  more  recent  instance  oc¬ 
curred  at  the  Monaghan  Lent  Assizes,  1841,  where  a  woman  was  con¬ 
victed  of  poisoning  her  husband,  although  the  nature  of  the  poison 
could  not  be  determined  by  the  most  carefully  conducted  chemical 
analysis.  The  poison  was  considered  to  have  been  aconite.  (See  also 
Humphrey’ s  case,  ante,  p.  45.) 

On  the  other  hand,  when  the  other  branches  of  evidence  are  weak 
or  defective,  the  detection  of  the  poison  by  chemical  analysis  becomes 
of  such  importance,  that  if  it  fail,  an  acquittal  will  follow.  Conjoined 
with  strong  moral  circumstances,  chemical  evidence  will  often  lead  to 
conviction  when  post-mortem  appearances  are  entirely  wanting,  and 
the  evidence  from  symptoms  is  very  imperfect.  The  great  value  of 
chemical  evidence  in  otherwise  doubtful  cases  of  poisoning,  was  never 
more  strongly  shown  than  at  the  trial  of  Mary  Ann  Burdock  at  Bristol, 
in  1835,  for  poisoning  Clara  Smith  with  orpiment.  The  body  of  the 
deceased  had  been  buried  fourteen  months  :  it  was  exhumed,  and  the 
poison  discovered  in  the  stomach  and  viscera.  It  must  be  clear  to 
all  medical  jurists,  that  had  it  not  been  for  the  detection  of  the  poison 
in  the  viscera  after  this  long  period  of  time,  the  prisoner  would  most 
probably  have  been  acquitted.  We  cannot  therefore  be  surprised  to 
find  that  it  is  this  branch  of  evidence  which  is  deemed  most  satisfac¬ 
tory  to  the  public  mind,  and  which  is  earnestly  sought  for  by  our  law 
authorities  on  charges  of  poisoning.  The  reason  is,  that  in  most 
cases,  it  demonstrates  at  once  the  means  of  death ;  while  symptoms 
and  post-mortem  appearances  are,  as  we  have  seen,  fallible  criteria, 
unless  many  circumstances,  often  difficult  of  appreciation,  are  fully 
considered  by  the  medical  witness.  Many  coroners  are  not  sufficiently 
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aware  of  the  importance  of  this  branch  of  evidence  in  cases  of  suspicious 
death.  In  several  instances  of  recent  occurrence,  the  fact  of  poison¬ 
ing  has  been  established  by  a  chemical  analysis  of  the  contents  of  the 
stomach  long  after  interment,  although  verdicts  of  natural  death  had 
been  previously  returned.  In  order  to  put  a  check  on  the  extensive 
but  secret  destruction  of  life  by  poison  in  this  country,  chemical  ana¬ 
lyses  of  the  contents  of  the  stomach  should  be  more  frequently  made. 
Impunity  in  one  instance,  as  a  result  of  a  careless  inquiry,  uniformly 
leads  to  the  perpetration  of  a  series  of  murders. 

Rules  for  conducting  an  analysis. — Before  proceeding  to  the  ana¬ 
lysis  of  any  suspected  substance,  we  should,  if  possible,  make  ourselves 
fully  acquainted  either  with  the  symptoms  or  post-mortem  appearances, 
or  both,  observed  in  the  person  suspected  to  have  been  poisoned.  W e 
may  by  a  knowledge  of  these  facts  determine,  a  priori,  whether  we  shall 
have  to  search  for  a  narcotic,  irritant,  or  corrosive  substance.  The 
kind  of  poison  may  often  be  predicted  from  the  symptoms  and  post¬ 
mortem  appearances,  and  our  analysis  directed  accordingly.  I  have, 
however,  known  more  than  one  instance,  where  an  irritant  poison  has 
been  sought  for  in  the  contents  of  the  stomach,  when  every  fact  con¬ 
nected  with  the  death  of  the  party,,  as  well  as  the  rapidity  with  which 
death  took  place,  tended  clearly  to  show  that  if  any  poison  had  been  j 
used,  it  must  have  been  one  of  the  pure  narcotics.  It  is  not  unusual  j 
to  find  the  examination  of  medical  witnesses  misconducted  in  Courts  of 
law,  in  relation  to  the  effects  of  poisons.  The  deceased  may  have  died  i 
from  a  narcotic,  while  questions  relative  to  the  action  of  irritants  t 

alone,  will  be  put  by  the  counsel  for  the  prosecution  and  defence.  The  { 

chemical  evidence  may  be  divided  into  several  branches.  The  analysis  t 
may  extend — 

1.  To  the  pure  poison.  We  may  be  required  to  state  the  nature  of 

a  substance  (part  of  the  poison  administered)  found  in  the  possession  i 
of  a  prisoner. 

2.  The  analysis  may  be  confined  to  a  portion  of  the  substance  of  1 

which  the  affected  party  partook;  and  here  the  poison  is  usually  j 
mixed  up  with  liquids  or  solids  of  an  organic  nature.  The  steps  t 

of  the  analysis  become  then  rather  more  difficult,  a.  There  may  jij 

have  been  various  substances  combined  in  a  meal,  and  the  poison  n 
have  been  mixed  with  one  substance  only.  This  will  show  the  (i 
necessity  for  examining  separately  the  various  articles  used  at  a  is 
meal,  if  we  wish  to  discover  the  real  vehicle  of  the  poison  b.  Symp-  li 
toms  of  poisoning  may  occur  after  the  eating  of  a  pudding.  A  part  i* 
of  the  pudding  may  be  analysed,  and  no  poison  discovered ;  because  a 
the  poison,  instead  of  being  incorporated  with  the  dough,  may  have  h 
been  loosely  sprinkled  like  flour  over  the  exterior  only.  c.  A  similar  Vi 
circumstance  may  occur  in  the  poisoning  of  a  dish  of  meat.  The  gravy 
may  be  poisoned,  and  not  the  meat.  A  case  of  this  kind  occurred  to  i  j 
Dr.  Christison.  A  whole  family  was  attacked  with  symptoms  of  h 
poisoning  after  a  meal  on  roast  beef.  The  meat  was  examined,  but  no  pj 
poison  could  be  discovered.  It  was  then  ascertained  that  the  poison  IB 
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had  been  mixed  with  the  gravy,  and  those  who  had  taken  the  meat 
without  the  gravy  suffered  but  slightly.  In  one  instance,  which  oc¬ 
curred  lately,  arsenic  was  placed  instead  of  salt  on  the  edge  of  the 
plate  of  the  deceased.  (The  Queen  v.  Jennings ,  Berks  Lent  Assizes, 
1845.)  No  other  person  experienced  symptoms  of  poisoning  after  the 
meal,  except  the  child  who  ate  out  of  that  plate.  In  the  case  of  Bodle , 
tried  in  1833,  the  deceased  was  proved  to  have  been  poisoned  by 
arsenic  administered  in  coffee.  The  coffee  was  kept  ground  in  a  bottle, 
to  which  every  one  of  the  family  had  access ;  and  there  could  be  but 
little  doubt,  from  the  circumstantial  evidence,  that  the  poison  had  been 
mixed  with  the  coffee  in  this  bottle.  That  which  remained  in  the 
bottle  was  carefully  examined  by  the  late  Mr.  Marsh,  but  no  trace  of 
arsenic  could  be  detected.  The  poison  had  most  probably  been  mixed 
with  the  upper  stratum  only  of  the  powdered  coffee,  and  the  whole  of 
the  poisoned  portion  had  been  used  for  breakfast.  A  remarkable  fact 
was  brought  out  in  the  case  of  the  Queen  v.  Edwards ,  (Central  Cri¬ 
minal  Court,  November,  1844.)  The  deceased,  it  was  stated,  had  died 
from  drinking  part  of  the  contents  of  a  bottle  suspected  to  contain 
sugar  of  lead, — but  it  was  proved  that  some  of  the  same  liquid  had 
been  drunk  by  another  person  the  night  previously  without  any  injury 
resulting.  The  medical  witness  explained  this  by  saying  that  the 
poison  existed  as  a  crust  in  the  bottle,  which  might  have  been  detached 
in  one  case  and  adherent  in  the  other.  A  somewhat  similar  case  is 
given  under  the  section  on  Carbonate  of  Lead.  (See  that  compound, 
post.)  Facts  of  this  kind  are  of  some  medico-legal  importance  :  they 
will  often  enable  a  witness  to  explain  certain  anomalies  in  cases  of 
poisoning.  By  bearing  them  in  mind,  it  is  easy  to  understand,  how 
it  is  that  one  or  two  persons  only  will  suffer  at  a  meal  made  in  com¬ 
mon  or  on  the  same  article  of  food,  while  others  will  escape. 

3.  The  chemical  analysis  may  be  directed  to  the  matters  vomited 
and  evacuated.  In  irritant  poisoning,  a  large  quantity  of  poison  is 
often  expelled  in  this  way,  and  may  be  detected  especially  in  the  mat¬ 
ter  first  vomited.  In  a  suspected  case  an  immediate  analysis  should 
be  made  of  the  matters  ejected  from  the  stomach.  They  may  be  re¬ 
garded  as  furnishing  to  the  medical  jurist,  the  proofs  required  to  esta¬ 
blish  the  corpus  delicti. 

4.  If  death  has  ensued,  an  analysis  of  the  contents  of  the  stomach 
and  intestines  must  be  made.  Supposing  no  vomiting  to  have  occurred, 
or  that  this  has  been  slight,  and  death  has  taken  place  speedily,  then 
we  may  expect  to  find  abundant  traces  of  the  poison  in  the  viscera. 
If  no  poison  should  be  found  in  the  stomach,  the  contents  of  the  duo¬ 
denum  and  the  other  small  intestines,  as  well  as  of  the  rectum,  must  be 
separately  examined.  If  the  poison  be  of  a  mineral  nature,  and  cannot 
be  detected  in  the  contents,  it  must  be  sought  for  in  the  tissues  of  the 
viscera,  especially  of  the  liver  and  spleen. 

It  is  obvious  that  one  or  several  of  these  sources  of  chemical  evidence 
may  be  wanting,  and  it  is  rare  in  any  one  case  of  criminal  poisoning 


132 


CAUSES  OF  THE  NON-DETECTION  OE  POISON. 


that  all  are  open  to  the  medical  witness.  The  detection  of  poison  in 
the  vomited  matters  during  life,  and  in  the  viscera  after  death,  is  of 
course  the  most  satisfactory  kind,  of  chemical  evidence  ;  since,  cseteris 
paribus,  it  is  a  clear  proof  of  poison  having  really  been  taken.  It  is 
difficult  to  admit  the  supposition  that  it  should  have  been  designedly 
introduced  after  death ;  besides,  in  such  a  case,  the  absence  of  all 
marks  of  vital  reaction,  and  of  any  symptoms  during  life  indicative  of 
poisoning,  would  remove  such  a  suspicion.  If  the  poison  he  de¬ 
tected  in  the  tissues  of  any  of  the  organs,  there  can  be  no  doubt  of  its 
having  been  introduced  into  the  body  during  life.  The  presence  of 
poison  in  the  viscera  or  their  contents,  with  such  marks  of  vital  reac¬ 
tion  as  are  known  to  be  produced  by  the  particular  substance,  as  for 
instance,  inflammation  in  the  case  of  the  irritants,  affords  the  strongest 
presumptive  evidence  of  death  from  poison,  open  to  be  rebutted  by 
other  proofs  of  death  from  disease,  under  which  the  deceased  might 
have  been  labouring  at  the  time. 

Causes  of  the  non-detection  of  poison. — But  let  us  take  the  case, 
that  chemical  evidence  is  entirely  wanting,  and  that  no  poison  is  de¬ 
tected  under  any  of  the  circumstances  mentioned :  if  there  be  other 
facts  to  render  death  from  poisoning  probable,  we  must  endeavour  to 
explain  why  this  important  branch  of  evidence  has  failed.  There  are  i 
few  medical  jurists  who  have  not  met  with  cases  where,  although  j 
undoubtedly  death  was  occasioned  by  poison,  whether  irritant  or  nar¬ 
cotic,  not  a  trace  of  the  substance  could  be  detected  in  the  solids  or  ' 
liquids  of  the  body.  The  non-discovery  of  poisons  in  cases  of  poison-  f 
ing  may  depend 

1 .  On  the  nature  of  the  poison. — In  the  present  state  of  our  know¬ 
ledge,  chemistry,  with  few  exceptions,  furnishes  us  with  the  means  of  j 
identifying  with  certainty  a  mineral  poison  only.  The  greater  number  ) 
of  vegetable  poisons  are  beyond  the  reach  of  chemical  analysis.  Bo-  i 
tanical  characters  may  sometimes  serve  to  point  out  the  nature  of  the 
substance ;  but  only  in  those  instances  where  the  plant  has  been  swal-  r 
lowed  in  the  state  of  leaves,  roots,  or  seeds.  If  the  extract  or  inspis-  ♦ 
sated  juice  has  been  administered,  or  if  the  poison  were  in  the  form  of  1 
infusion,  tincture,  or  decoction,  a  chemical  analysis  will  commonly  be  ) 
of  no  avail.  The  same  remarks  apply  to  the  powerful  alkaloids  ex-  • 
tracted  from  vegetables.  It  is  true,  that  there  are  tests  for  morphia,  ij 
strychnia,  and  a  few  others  ;  but  these  are  on  the  whole  unsatisfactory  ij 
as  a  basis  for  chemical  evidence  of  poisoning.  Again,  poisons  which  :jl 
are  of  a  highly  volatile  nature,  may  be  speedily  dissipated ;  so  that  in  H 
a  few  hours  or  a  few  days  after  death,  none  may  be  discovered.  Alco-.  ] 
hoi  is  well  known  to  pass  away  so  rapidly,  that  no  spirituous  odour  l 
may  be  perceived  in  the  contents  of  the  stomach,  although  the  indi-  jj 
vidual  may  have  died  speedily,  and  the  body  be  inspected  within  six  or  o 
eight  hours  after  death.  Prussic  acid  may  be  in  like  manner  rapidly  jlj 
dissipated.  (See  Prussic  Acid.) 

2.  Influence  of  vomiting  and  purging. — The  non-detection  of  poison  j 
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in  the  viscera,  may  be  owing  to  its  having  been  expelled  by  excessive 
vomiting  and  purging.  In  all  such  cases,  however,  the  poisonous 
substance  ought  to  be  found  in  the  vomited  matters.  In  two  in¬ 
stances  of  poisoning  by  sulphuric  acid, — in  two  of  arsenic,  and  in  one 
of  oxalic  acid,  although  death  took  place  with  the  usual  rapidity,  I 
could  not  detect  any  of  the  respective  poisons  in  the  stomachs  of  the 
deceased.  Similar  cases  are  to  he  found  reported  in  most  works  on 
medical  jurisprudence.  It  may,  however,  be  fairly  inferred  that  in  all 
cases  of  irritant  poisoning,  where  the  vomiting  and  purging  have  been 
slight,  some  portion  of  the  poison  ought  to  be  found  in  the  body,  if 
the  individual  have  died  within  the  average  period,  i.  e.  if  he  have  not 
survived  more  than  two  or  three  days.  Should  none  be  present  under 
these  circumstances,  it  may  be  a  question  whether  death  was  really 
due  to  poison.  It  is  not  at  all  probable  that  a  common  dose  of  arsenic 
would  be  entirely  removed  by  absorption  in  the  course  of  two  or  three 
days.  (See  the  case  of  the  Queen  v.  Hunter,  Liverpool  Lent  Assizes, 
1834,  ante,  p.  23.) 

3.  Loss  by  absorption  and  elimination. — Solid  poisons  are  usually 
detected  without  difficulty,  because  they  are  generally  administered 
criminally  in  very  large  doses ;  but  in  cases  of  chronic  poisoning,  i,  e. 
where  the  substance  is  administered  in  small  doses  at  long  intervals, 
chemical  analysis  will  sometimes  fail :  for  the  poison  may  become 
entirely  absorbed  and  eliminated.  The  researches  of  Orfila  and  others 
have  proved  that  most  metallic  irritants  enter  into  the  circulation,  and 
become  diffused  over  the  body,  even  to  the  extremities  of  the  fingers 
and  toes.  Orfila  has  discovered  that  arsenic  is  especially  liable  to  be 
excreted  with  the  urine ;  it  has  also  been  detected  in  the  serous  exha¬ 
lation  of  the  pleura.  Thus,  if  the  dose  of  arsenic  be  small,  or  the 
poison  be  taken  in  a  state  favourable  for  absorption,  i.  e.  in  solution, 
no  trace  of  the  substance  may  be  found  in  the  body,  unless  death  takes 
place  very  speedily. 

It  cannot  be  denied,  that  the  great  facility  with  which  chemical 
analysis  is  applied  to  the  detection  of  most  irritant  poisons,  is  due  to 
the  ignorance  of  those  who  criminally  administer  them.  A  mineral 
poison  is  commonly  given  in  the  form  of  a  loose  powder,  undissolved ; 
and  it  is  then  easily  susceptible  of  analysis.  Instances  of  extraordi¬ 
nary  depravity  have,  however,  occurred,  in  which  persons  have  shown 
themselves  to  be  acquainted  with  these  facts,  and  they  have  endea¬ 
voured  so  to  destroy  their  victims,  as  to  frustrate  the  usual  means  of 
detection.  A  case  was  tried  at  Mayence  in  March,  1835,  in  which 
the  evidence  clearly  proved,  that  the  prisoners  had  poisoned  the  de¬ 
ceased  and  several  persons  previously,  by  administering  to  them  arsenic 
in  a  saturated  solution  in  water.  One  of  them  confessed  that  she  had 
boiled  the  poison  in  water,  allowed  it  to  cool,  filtered  the  solution,  and 
then  administered  it  by  small  quantities  at  a  time  in  wine,  milk,  gruel, 
and  other  liquids.  On  one  of  these  occasions,  the  dose  of  poison  hap¬ 
pened  to  be  so  large,  that  it  operated  fatally, — a  circumstance  which 
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led  to  the  detection  of  the  crime.  As  might  have  been  anticipated, 
not  a  trace  of  arsenic  could  he  discovered  on  analysing  the  contents  of 
the  viscera  of  those  who  had  perished  in  this  manner.  A  case  some¬ 
what  similar  is  related  by  Dr.  Christison,  as  having  occurred  in  Scot¬ 
land  (p.  319.)  The  celebrated  Acqua  Toffana  appears  to  have  been  a 
pure  solution  of  arsenic. 

I  have  elsewhere  (ante,  p.  24)  adverted  to  the  case  of  Hunter.  The 
time  required  for  the  expulsion  of  arsenic  from  the  body  was  here 
material.  The  deceased  survived  three  days,  and  had  suffered  during 
the  whole  of  the  time  from  vomiting  and  purging.  One  of  the  medi¬ 
cal  witnesses  stated  that  the  arsenic  might  have  been  carried  off  by 
insensible  perspiration  and  other  means  in  progress  for  its  elimination, 
in  the  course  of  two  or  three  days.  The  Judge  then  put  the  question, 
Would  all  traces  of  arsenic  be  likely  to  be  carried  away  if  the  poison 
were  taken  at  six  o’clock  on  Friday  night,  and  the  person  died  on 
Monday  evening  ?  Witness :  All  from  the  stomach  and  bowels.  The 
Judge :  But  from  the  flesh  ?  Witness :  I  cannot  tell.  The  state  in 
which  the  arsenic  was  supposed  to  have  been  given  was  not  in  evi¬ 
dence.  It  was  alleged  to  have  been  administered  in  milk,  which  the 
counsel  thought  might  act  as  an  antidote  to  it ;  but  this  would  not 
affect  the  poison  chemically,  or  interfere  with  its  absorption.  It  is 
certainly  quite  possible  that  violent  vomiting  and  purging  at  intervals, 
for  less  than  three  days,  may  carry  off  the  poison  from  the  contents 
of  the  viscera.  I  have  met  with  several  instances  in  support  of  this 
rapid  expulsion  of  large  doses  of  arsenic  (G.  H.  JRep.  April  1837,  p.  79) ; 
but  it  is  almost  equally  certain,  that,  had  an  analysis  been  here  made, 
the  absorbed  arsenic  would  have  been  discovered  in  the  tissues  of  the 
viscera,  supposing  it  to  have  been  administered  and  to  have  caused 
death.  The  exact  time  which  it  requires  for  arsenic  to  be  entirely  re¬ 
moved  from  the  body  by  elimination  after  its  absorption,  is  undeter¬ 
mined.  I  have  elsewhere  stated,  that  the  French  medical  jurists  assign 
a  period  of  ten,  twelve,  or  fifteen  days  (survivorship)  for  its  entire 
disappearance  from  the  body,  when  taken  in  an  ordinary  dose  (see  p.  24). 
Alcohol  and  prussic  acid  may  also  entirely  disappear  by  absorption, 
and  by  elimination  through  the  lungs.  An  instance  has  lately  been 
communicated  to  me  where  a  man  by  mistake  swallowed  forty-five 
drops  of  prussic  acid  of  two  per  cent.  He  lay  insensible  for  four 
hours :  he  then  vomited  and  recovered.  The  vomited  matters  had  not 
the  least  odour  of  the  poison. 

4.  Influence  of  treatment. — Some  poisons  may  be  removed  by 
treatment ,  as  under  the  administration  of  antidotes  and  the  use  of  the 
stomach-pump.  Others  appear  to  undergo  a  change  analogous  to 
digestion  from  the  action  of  the  secretions  of  the  stomach  upon  them. 
These  are  chiefly  poisons  belonging  to  the  organic  kingdom ;  and  this 
has  been  suggested  by  Dr.  Christison  as  a  reason  why,  in  many  cases 
of  rapid  poisoning  by  opium,  no  trace  of  the  poison  has  been  dis¬ 
covered. 
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5.  Loss  by  putrefaction. — Although  poisons  may  remain  in  the 
body  at  the  time  of  death,  still  they  are  liable  to  disappear  during  the 
progress  of  the  putrefactive  process.  Soluble  poisons  contained  in  the 
viscera  are  soon  lost.  I  have  found  in  the  stomach  no  trace  of  a  large 
dose  of  oxalic  acid  given  to  an  animal  which  had  been  buried  twenty- 
eight  days.  Organic  poisons  easily  undergo  decomposition :  mineral 
’  poisons  resist  these  changes.  Thus  arsenic,  it  is  well  known,  may  he 
found  after  many  years.  In  two  cases  lately,  I  detected  this  poison  in 
the  coats  of  the  stomach  nearly  two  years  after  the  burial  of  the  bodies. 
White  arsenic,  then  becomes  yellow  by  its  conversion  to  sulphuret, 
and  forms  a  very  deep  yellow  stain  in  the  coats  of  the  organ.  How 
long  absorbed  arsenic  remains  in  the  soft  organs  it  is  not  easy  to  say ; 
and  the  result  of  an  analysis  must  depend  materially  upon  the  quantity 
which  happens  to  he  retained  by  the  organs  at  the  time  of  death.  If 
this  should  have  been  small,  there  can  be  hut  little  hope  of  detecting 
it  at  a  long  period  after  interment. 

Objects  of  a  chemical  analysis. — A  chemical  analysis  is  com¬ 
monly  directed  in  toxicology  to  the  determination  of  two  points ; — 
1.  Of  the  nature  of  the  poison.  2.  Of  the  proportion,  or  quantity , 
in  which  it  has  been  taken. 

1.  The  nature  of  the  poison  and  the  probable  quantity  administered, 

are  usually  stated  in  the  indictment ;  hut  it  is  not  absolutely  necessary 

for  conviction,  that  the  substance  thus  stated,  should  he  proved  to 

have  been  that  which  was  actually  administered.  The  purposes  of  the 

law  are  considered  to  be  fulfilled  if  the  kind  of  death  he  substantiallv 

* 

proved  : — thus  it  is  only  necessary  to  prove  that  the  person  was  poi¬ 
soned.  A  man  may  he  indicted  for  administering  corrosive  sublimate ; 
but  the  medical  evidence  may  shew  that  the  poison  was  in  reality 
arsenic  or  prussic  acid ; — still  the  prisoner  may  be  convicted  of  the 
crime,  the  variance  in  the  means  alleged  being  immaterial.  This  is, 
in  many  respects,  fortunate  ;  since  a  person  may  be  convicted  in  spite 
of  any  imperfections  existing  in  the  original  analysis. 

2.  The  quantity  of  poison  administered  is  generally  stated  conjec- 
turally ;  but  it  is  sometimes  in  the  power  of  a  witness  to  give  a 
tolerably  accurate  statement  of  the  quantity  taken,  when  any  portion 
of  the  original  vehicle  of  the  poison  is  discovered.  Thus,  all  solid  sub¬ 
stances  given  for  analysis  should  be  first  weighed ; — and  all  liquids 
measured  :  a  quantitative  analysis  may  then  be  performed  at  any  sub¬ 
sequent  period.  The  chief  question  in  law  in  regard  to  the  quantity 
of  poison  is  : — whether  it  was  sufficient  to  destroy  life,  or  to  produce 
any  serious  effects  ?  Thus,  the  malicious  intention  of  a  prisoner  is 
often  to  be  inferred  from  the  quantity  of  poison  existing  in  the  sub¬ 
stance  administered.  A  case  occurred  some  years  since,  in  which 
a  man  was  capitally  indicted  for  administering  oxalic  acid  with  intent 
to  murder.  The  poison  was  introduced  into  coffee,  served  for  the 
prosecutor’s  breakfast.  There  could  be  no  doubt  of  its  presence  ;  but 
on  estimating  the  quantity,  Mr.  Barry  discovered  that  it  was  only  in 
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the  proportion  of  about  ten  grains  to  a  pint,  a  quantity  which  he  con¬ 
sidered  insufficient  to  produce  any’ serious  effects  on  the  body.  The 
prisoner  was  acquitted ;  but  it  •  is  obvious,  that  had  the  proportion 
been  an  ounce  to  a  pint,  the  malice  of  his  act  would  have  been  appa¬ 
rent.  This  case  shows  that  a  medical  jurist  must  not  be  content  with 
merely  determining  the  presence  of  poison  in  suspected  liquids, — he 
should  also  determine  the  quantity.  The  law  presumes  upon  the  in¬ 
nocence  rather  than  upon  the  guilt  of  an  accused  party,  when  the  evi¬ 
dence  fails  in  showing,  from  the  small  quantity  of  the  poison  admini¬ 
stered,  that  the  act  was  malicious.  If  a  man  gave  to  another  a  few 
drops  of  sulphuric  acid  in  a  large  quantity  of  water,  we  should  not 
infer  that  his  intention  was  to  murder ;  but  if  he  administered  a  large 
quantity  of  the  acid  in  an  undiluted  state,  the  malice  of  the  act  woidd 
be  at  once  apparent.  Presumptions  of  this  kind  must,  of  course,  be 
affected,  as  well  by  the  nature  of  the  poison,  as  by  the  moral  circum¬ 
stances  adduced  in  evidence.  A  prisoner  has  sometimes  alleged  in  his 
defence,  that  he  did  not  know  the  substance  to  be  a  poison,  and  that 
he  did  not  administer  it  with  intent  to  kill.  The  law,  however,  pro¬ 
perly  infers  that  the  highly  destructive  properties  of  such  substances 
as  arsenic  or  corrosive  sublimate,  must  have  been  well  known  to  the 
prisoner,  if  an  adult,  by  common  repute. 

It  need  hardly  be  observed,  that  the  quantity  found  in  the  stomach 
or  viscera,  can  convey  no  idea  of  the  quantity  actually  administered  ; 
since  more  or  less  of  the  poison  may  have  been  removed  by  violent 
vomiting  and  purging  as  well  as  by  absorption.  But  the  quantity 
found  in  the  stomach,  even  after  a  portion  has  been  thus  lost,  is  often 
more  than  sufficient  to  destroy  the  life  of  a  human  being.  It  is  singu¬ 
lar  that,  notwithstanding  this  very  obvious  cause  for  the  removal  of  a 
poison  from  the  stomach,  barristers  should  so  frequently  address  the 
inquiry  to  a  medical  witness — whether  the  quantity  of  poison  found  in 
the  viscera  was  sufficient  to  cause  death  ?  Whether  this  question  be 
answered  in  the  affirmative  or  negative,  is  a  matter  which  cannot  at 
all  affect  the  case,  since  either  no  traces  of  poison,  or  but  a  very  small 
portion,  may  be  found  in  the  viscera,  and  yet  the  deceased  may  have 
assuredly  died  from  its  effects.  Absorbed  arsenic,  as  it  exists  in  the 
tissues,  is  never  found  except  in  very  minute  proportion.  (See  ante,  p. 
24.)  Thus,  then,  whether  much  or  little  be  detected,  the  object  of 
this  question  is  not  very  apparent ;  since  the  fact  of  death  having  been 
caused  by  poison  does  not,  in  the  least  degree,  rest  upon  the  precise 
quantity  which  happens  to  remain  in  the  dead  body.  It  has  been 
truly  remarked  by  Orfila,  in  regard  to  arsenic,  and  it  equally  applies  to 
all  poisons,  that  that  portion  which  is  found  in  the  stomach  is  not  that 
which  has  caused  death  ;  but  the  surplus  of  the  quantity  which  has 
produced  fatal  effects  by  its  absorption  into  the  system.  The  inquiry 
should  therefore  be  directed  to  the  probable  quantity  of  poison  taken  ; 
not  to  how  much  remains  in  the  body. 

This  question  is  one  of  more  importance  than  may  at  first  sight 
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appear.  There  is  scarcely  a  trial  for  criminal  poisoning,  in  which  it  is 
not  put  to  a  medical  witness,  either  by  the  j  udge,  or  the  counsel  for  the 
prosecution  or  defence.  Supposing  poison  to  be  found  in  the  stomach, 
but  not  in  sufficient  quantity  to  destroy  life, — is  it  therefore  to  be  assumed 
that  the  person  did  not  die  from  its  effects  ?  This  Would  be  equal  to 
laying  down  the  doctrine,  in  face  of  the  most  indisputable  evidence  to 
the  contrary, — that  poisons,  when  taken  into  the  body,  are  never  liable 
to  be  expelled  by  vomiting  or  purging,  or  to  be  removed  from  the  sto¬ 
mach  by  absorption !  The  real  object  of  the  toxicologist  is  to  discover 
the  poison  by  clear  and  undoubted  evidence.  If  more  than  sufficient 
to  cause  death  be  discovered,  then  the  dose  must  have  been  larger  than 
was  necessary ;  but  if  this  proof  be  always  required,  what  is  to  become 
of  those  cases  of  criminal  poisoning  in  which  the  prisoner  administers 
a  dose  only  just  sufficient  to  destroy  life,  or  in  which  the  deceased,  by 
the  strength  of  his  constitution,  happens  to  survive  the  effects  for 
some  days  or  weeks,  and  ultimately  dies  of  exhaustion  P  No  poison 
would  be  detected  under  thesp  circumstances.  The  accused  parties 
should  either  be  acquitted,  or  one  cannot  see  the  object  of  putting 
such  a  question  in  any  case.  Orfila  has  most  completely  demon¬ 
strated  the  fallacy  of  this  objection  to  medical  evidence,  and  the  dan¬ 
ger  of  a  Court  of  law  relying  upon  it.  (See  Ann.  d’Hyg.  1845,  i.  347  ; 
also  Toxicologie,  ii.  731.) 

Delicacy  of  analysis. — In  conducting  an  analysis,  the  smallest  pos¬ 
sible  quantity  of  the  suspected  liquid  or  solid  should  be  used.  If  all 
were  used  at  one  operation,  doubts  might  afterwards  arise  in  the  mind 
of  the  analyst,  which  it  would  be  out  of  his  power  to  remove.  By 
care  and  ordinary  precaution,  a  few  grains  will  give  results  as  satis¬ 
factory  as  those  obtained  from  several  ounces :  and  there  is  this  addi¬ 
tional  advantage,  that  a  portion  is  saved  for  the  corroborative  experi¬ 
ments  of  other  analysts,  or  for  correcting  those  which  may  have  been 
previously  performed.  As  a  general  rule,  only  one-half  of  the  sub¬ 
stance  delivered  for  analysis  should  be  examined.  With  respect  to  the 
minute  quantities  of  poison  which  may  be  detected  by  chemical  pro¬ 
cesses,  some  remarks  will  be  made  hereafter.  It  is,  indeed,  fortunate 
for  the  ends  of  justice,  that  the  poisons  which  are  commonly  selected 
by  criminals,  may  be  discovered  when  existing  in  proportions  so  small 
as  to  excite  wouder  and  incredulity  in  those  who  are  not  much  ac¬ 
quainted  with  this  department  of  science.  The  opinion  of  an  experi¬ 
mentalist  as  to  the  'presence  of  poison  is  never  based  upon  the  quantity 
actually  found  ;  for  the  results  may  be  as  infallible  with  a  grain,  or 
i  even  the  hundredth  part  of  a  grain  of  some  substances,  as  with  many 
ounces.  All  tests  have  a  limit  to  their  action ;  and  when  they  act 
obscurely,  or  cease  to  act,  the  witness  is  bound  to  state  that  the  che¬ 
mical  evidence  has  failed.  Arsenic  may  be,  however,  safely  inferred  to 
be  present  when  we  obtain  a  quantity  of  the  metal  scarcely  ponderable 
in  the  most  delicate  balance.  We  might  go  on  with  the  experiment, 
and  obtain  from  other  portions  still  larger  quantities  of  the  metal ;  but 
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the  evidence  of  the  presence  of  the  poison  would  not  he,  chemically 
speaking,  rendered  more  conclusive.  A  toxicologist  merely  obtains 
sufficient  to  enable  him  to  speak  safely  to  the  actual  presence  of  the 
substance : — what  the  weight  or  other  physical  properties  of  the  quan¬ 
tity  so  obtained,  may  he,  is  a  matter  of  no  moment  to  him.  It  is 
customary  for  some  medical  witnesses  to  say  that  they  only  obtained 
feeble  evidence  of  a  poison  by  the  application  of  tests.  The  use  of 
these  terms  is  liable  to  give  rise  to  an  erroneous  impression.  Either 
there  is  chemical  proof  of  the  presence  of  poison,  or  there  is  not : — the 
law  knows  of  no  intermediate  stage  of  evidence,  nor  will  it  accept  it 
as  proof ;  and  a  witness  will  assuredly  expose  himself  to  a  severe 
cross-examination  who  makes  use  of  this  ambiguous  language  upon  a 
question  of  such  vital  importance.  The  tests  may.  act  upon  a  very 
small  quantity — but  the  results  should  not  in  any  case  be  doubtful ; 
they  must  be  certain  and  decided,  or  they  are  worth  nothing.  The 
quantity  of  poison  to  which  the  tests  are  applied,  is  left  entirely  to  the 
judgment  of  the  witness.  It  is  necessary  to  observe  in  this  place, 
that  as  the  results  of  the  action  of  tests  depend  in  most  cases  upon  the 
production  of  coloured  precipitates,  no  reliance  can  be  placed  upon 
experiments  which  are  performed  by  artificial  light.  Clear  and  open 
daylight  is  indispensably  necessary  to  the  analyst.  By  artificial  light 
wdiite  precipitates  acquire  a  yellowish  tint ;  yel!owr  precipitates  appear  : 
white  ;  red,  brown ;  and  in  some  instances  the  action  of  a  test  is  com-  < 
pletely  obscured.  Counsel  w7ould  be  fully  justified  in  objecting  to  any 
analysis  based  upon  results  obtained  under  these  circumstances,  where  ! 
the  opinion  of  the  analyst  is  derived  from  a  change  of  colour. 

Poisons  in  tests  and  apparatus. — If  a  practitioner  has  not  been  in  i 
the  habit  of  analysing  poisons,  it  is  advisable,  before  he  commences  f 
the  analysis  of  the  substance  handed  to  him,  that  he  should  operate  £ 
several  times  upon  a  portion  of  the  same  kind  of  poison,  as  that  which  i 
is  suspected  to  have  been  administered.  In  the  employment  of  che-  • 
mical  tests,  it  is  especially  necessary  to  determine  that  they  are  pure  £ 
before  the  analysis  is  commenced.  Arsenic  may  be  contained  in  the  £ 
sulphuric  or  muriatic  acid,  or  in  the  zinc,  used  in  an  analysis  of  a  t 
substance  suspected  to  contain  this  poison ;  and  sulphuric  acid  may 
be  pronounced  to  be  present  in  the  stomach  when  it  may  have  t 
been  contained  in  the  nitric  acid  employed  in  the  analytical  pro-  . 
cess.  Solutions  of  potash  or  soda,  or  their  carbonates,  if  kept  in  i 
flint-glass  bottles,  speedily  acquire  an  impregnation  of  lead,  and  a  i 
suspicion  might  thus  arise  that  a  poisonous  salt  of  this  metal  was  f 
present  in  a  liquid  to  wffiich  they  had  been  added  as  tests.  Iron  or  s 
metallic  vessels  (excepting  platina  or  silver)  shoidd  never  be  em-  • 
ployed  in  the  analysis  of  the  viscera,  whether  in  the  humid  or  dry  t 
way.  The  iron  of  which  these  vessels  are  made  almost  always  contains  i 
traces  of  lead,  copper,  tin,  and  arsenic.  The  use  of  Hessian  crucibles  { 
is  also  objectionable  in  the  incineration  of  the  dry  viscera  for  the  fixed  [i 
metals.  The  clay  of  which  these  crucibles  are  manufactured  is  very  j 
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impure,  and  among  other  metals  it  yields  especially  traces  of  lead  and 
copper.  The  vessels  used  in  these  experiments,  should  he  made  of 
white  porcelain  or  platina.  In  all  cases  it  is  proper  that  the  analyst 
should  test  his  tests.  A  proceeding  of  this  kind  inspires  confidence  in 
the  chemical  evidence. 

Danger  of  premature  opinions. — During  the  examination  of  a  sus¬ 
pected  substance,  a  practitioner  is  often  pressed  to  give  an  opinion 
respecting  its  nature  before  the  steps  of  the  process  are  complete. 
This  may  arise  from  the  anxiety  or  curiosity  of  those  who  are  interested 
in  the  proceedings.  There  is  a  rule,  however,  which  it  appears  to  me 
should  always  he  followed  on  these  occasions ;  namely,  that  no  opinion 
whatever  should  he  expressed  until  the  whole  of  the  analysis  is  com¬ 
plete.  It  often  happens  in  the  hands  of  the  ablest  analyst,  that  the 
last  steps  of  a  process,  lead  to  a  result  very  different  from  that  which 
was  anticipated  at  the  commencement.  The  truth  is,  it  is  not  by  one 
character,  but  by  many,  that  a  poison  is  identified ;  and,  therefore,  a 
suspicion  derived  from  a  few  incipient  experiments,  is  very  likely  to 
be  overthrown  by  continuing  the  investigation.  In  the  Boughton  case , 
Dr.  Rattray  gave  an  opinion  in  the  first  instance,  that  the  poison  ad¬ 
ministered  to  the  deceased  was  arsenic ;  but  he  subsequently  attributed 
death  to  laurel-water.  A  case  occurred,  within  my  knowledge,  where 

I  arsenic  was  pronounced  to  be  present  when  sulphuric  acid  was  really 
the  poison.  In  another  case,  tried  at  the  Kingston  Assizes  in  1832, 
the  medical  witness  admitted  that,  at  the  coroner’s  inquest,  he  stated 
the  poison  to  be  arsenic,  but  by  subsequent  experiments  he  found  that 
it  was  oxalic  acid.  And  in  a  case  which  has  but  recently  occurred 
(February,  1845),  the  poison  was  at  first  stated  to  be  oxalic  acid,  but 
on  a  more  careful  examination,  it  was  showm  to  be  arsenic !  Coroners 
are  not  sufficiently  careful  in  selecting  persons  to  conduct  analyses  of 
this  kind ;  hence  it  is  by  no  means  surprising  that  such  mistakes 
should  be  frequently  made. 

This  mistake  respecting  the  nature  of  a  poison  not  merely  impedes 
the  course  of  justice,  by  throwing  a  doubt  upon  evidence  which  ought 
to  be,  beyond  all  question,  clear  and  satisfactory ;  but  it  seriously 
affects  the  reputation  of  a  witness.  It  entirely  arises  from  his  giving 
an  opinion  before  he  is  justified  by  the  facts  in  so  doing.  It  is,  I 
think,  a  wrell-marked  line  of  duty  to  be  pursued  on  these  occasions ; — 
1.  That  no  opinion  should  be  formed  from  a  few  experiments :  and  2. 
That  no  opinion  should  be  expressed  until  the  analysis  is  completed. 
It  is  obvious  that,  if  a  man  be  compelled  to  admit  in  cross-examination 
at  a  trial  for  poisoning,  that  he  has  once  been  mistaken  on  a  question 
so  important,  and  requiring  so  decided  an  answer,  a  jury  may  be  easily 
induced  to  believe  that  the  witness  may  have  made  a  second  mistake, 
and  that  his  then  positive  opinion  is  of  no  more  value  than  that  which 
he  first  expressed,  and  afterwards  retracted.  On  the  danger  of  trust¬ 
ing  to  an  imperfect  chemical  analysis,  see  Annales  d’Hygiene,  1829, 
ii.  405;  xxvi.  399;  xxix.  103,  474. 
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Fallacies  in  chemical  analysis. — The  improved  character  of  medical 
evidence  is  perhaps  in  no  instance  more  strongly  manifested,  than  in 
the  facility  and  certainty  with  which,  in  careful  hands,  the  chemical 
analysis  of  poisons  is  now  conducted.  A  hundred  years  ago,  chemical 
tests  were  either  unknown,  or  so  improperly  applied,  that  really  inno¬ 
cent  persons  charged  with  the  crime  of  poisoning,  incurred  great  risk 
of  their  lives,  in  consequence  of  the  chemical  mistakes  into  which  the 
medical  witnesses  of  those  days  were  so  apt  to  fall.  In  some  cases, 
although  right  in  their  inferences  respecting  death  by  poison,  they 
were  entirely  wrong  in  their  analyses.  The  evidence  of  Dr.  Adding¬ 
ton,  a  most  eminent  physician  of  his  day,  at  the  trial  of  Miss  Blandy 
(Oxford  Assizes,  1752),  for  the  murder  of  her  father  by  arsenic,  fur¬ 
nishes  a  striking  instance  of  a  series  of  chemical  errors.  Dr.  Paris 
has  very  properly  observed,  that  not  a  single  substance  employed  by 
the  witness  could  be  regarded  as  a  test  for  arsenic  :  he  inferred  the 
presence  of  the  poison  from  certain  chemical  decompositions  which 
could  not  possibly  be  ascribed  to  it.  I  quote  the  following  extract 
from  the  report  of  the  trial.  Dr.  Addington  is  asked : — “  Why  do  you 
believe  it  to  be  white  arsenic  P  Por  the  following  reasons — 1st.  This 
powder  has  a  milky  whiteness ;  so  has  white  arsenic.  2d.  This  is 
gritty  and  almost  insipid  ;  so  is  white  arsenic.  3d.  Part  of  it  swims 
on  the  surface  of  cold  water  like  a  pale  sulphureous  film,  but  the 
greatest  part  sinks  to  the  bottom,  and  remains  there  undissolved ;  the 
same  is  true  of  white  arsenic.  4th.  This  thrown  on  red  hot  iron  does 
not  flame,  but  rises  entirely  in  thick  white  fumes,  which  have  the 
stench  of  garlic,  and  cover  cold  iron  just  held  over  them  with  white 
flowers ;  white  arsenic  does  the  same.  5th.  I  boiled  ten  grains  of 
this  powder  in  four  ounces  of  clean  water,  and  then,  passing  the  de¬ 
coction  through  a  filter,  divided  it  into  five  equal  parts,  which  were 
put  into  as  many  glasses.  Into  one  glass  I  poured  a  few  drops  of  sal 
ammoniac ;  into  another  some  of  the  lixivium  of  tartar  (carbonate  of 
potash) ;  into  the  third  some  strong  spirit  of  vitriol ;  into  the  fourth 
some  spirit  of  salt ;  and  into  the  last  some  syrup  of  violets.  The 
spirit  of  sal  ammoniac  threw  down  a  few  particles  of  a  pale  sediment ; 
the  lixivium  of  tartar  gave  a  white  cloud,  which  hung  a  little  above 
the  middle  of  the  glass ;  the  spirits  of  vitriol  and  salt  made  a  consi¬ 
derable  precipitation  of  a  lightish  coloured  substance,  which,  in  the 
former,  hardened  into  glittering  crystals,  sticking  to  the  sides  and 
bottom  of  the  glass  ;  syrup  of  violets  produced  a  beautiful  pale  green 
tincture.  Having  washed  the  saucepan,  funnel,  and  glasses  used  in 
the  foregoing  experiments  very  clean,  and  provided  a  fresh  filter,  I 
boiled  ten  grains  of  white  arsenic,  bought  of  Mr.  Wilcock,  druggist  in 
Reading,  in  four  ounces  of  clean  water ;  and  filtering  and  dividing  it 
into  five  equal  parts,  produced  with  them  just  as  I  had  done  with  the 
former  decoction.  There  was  an  exact  similitude  between  the  experi¬ 
ments  made  on  the  two  decoctions ;  they  corresponded  so  nicely  in 
each  trial,  that  I  declare  I  never  saw  any  two  things  in  nature  more 
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alike ,  than  the  decoction  made  with  the  powder  found  in  Mr.  Blandy’s 
gruel,  and  that  made  with  white  arsenic.  From  these  experiments, 
and  others  which  I  am  ready  to  produce  if  desired,  I  believe  that 
powder  to  he  white  arsenic.”  (Smith’s  Analysis  of  Medical  Evidence, 
202.)  It  would  now  he  a  difficult  problem  to  determine  what  was  the 
nature  of  the  mixture  to  which  the  witness  applied  his  tests.  It  is 
probable  from  the  results,  that  it  was  a  preparation  of  lead ;  there  was 
certainly  not  the  slightest  evidence  of  the  presence  of  arsenic,  so  far  as 
these  experiments  went,  either  in  the  powder  taken  from  the  gruel,  or 
in  that  actually  sold  for  arsenic  by  the  druggist !  The  female  charged 
with  the  crime  was  convicted  and  executed ;  but  fortunately  her  con¬ 
viction  did  not  depend  upon  this  extraordinary  specimen  of  forensic 
chemistry. 

In  the  chemical  evidence  given  upon  some  modern  trials,  there  has 
been  one  source  of  error  against  which  the  witness  should  sedulously 
guard  himself.  It  is  not  sufficient  to  apply  tests  to  show  negatively 
that  .a  suspected  poison  is  contained  in  a  substance  requiring  analysis, 
but  its  nature  must  be  clearly  demonstrated  by  a  series  of  affirmative 
results.  A  case  occurred  a  few  years  since,  in  which  oxalic  acid  was 
Inferred  to  have  been  the  substance  which  destroyed  life,  because  the 
liquid  was  acid,  and  no  other  poison  could  be  detected  in  it !  This 
kind  of  evidence  can  never  amount  to  proof.  It  is  better  to  express 
no  opinion  at  all,  than  to  base  our  conclusion  on  probabilities. 

One  of  the  most  serious  difficulties  to  an  analyst,  is  that  which 
arises  from  the  fallacies  to  which  the  application  of  the  best  tests  is 
exposed.  I  do  not  now  refer  to  the  presence  of  impurities  in  the  tests 
employed,  but  to  the  important  fact  that  many  substances,  poisonous 
and  not  poisonous,  yield  the  same  or  similar  results  with  the  same 
test.  Hence  if  one  test  or  one  process  be  relied  on  as  the  basis  of 
chemical  evidence,  the  medical  witness  would  fall  into  a  dangerous 
mistake.  We  are  perhaps  hardly  yet  acquainted  with  all  the  fallacies 
to  which  individual  tests  are  exposed  ; — the  extension  of  chemical 
science  is  daily  adding  to  their  number  by  bringing  out  an  analogy  of 
properties  where  it  could  not  have  been  suspected  to  exist.  It  is  thus 
that  selenic  or  fluosiiicic  acid  may  be  mistaken  for  the  sulphuric— the 
racemic  or  paratartaric  for  the  oxalic  acid — cadmium  or  antimony 
for  arsenic — uranium  for  copper — bismuth  for  lead,  with  many  other 
examples  of  the  like  nature.  The  usual  means  of  avoiding  a  difficulty 
of  this  kind  is  to  employ  several  tests  or  processes,  and  never  to  rely 
upon  the  action  of  one ,  It  must  be  remembered  that  if  the  poison  be 
really  present,  not  a  single  test  ought  to  fail  in  its  reaction  except  from 
circumstances  which  it  would  be  easy  to  understand  and  explain. 
Under  each  poison  the  objections  hitherto  known  as  applicable  to  the 
tests  will  be  stated,  and  the  means  of  avoiding  fallacy  from  their  use, 
explained. 

When  but  small  traces  o.f  poison  are  discovered,  and  large  quantities 
of  materials  have  been  used  for  its  extraction,  as  in  what  Dr.  Christison 
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properly  designates  the  “enthusiastic”  analyses  of  some  modern 
French  medical  jurists,  it  would  be  unsafe  to  base  any  conclusion  upon 
the  results.  Thus,  in  some  recent  French  trials,  the  medical  witnesses 
have  not  hesitated  to  boil  up  and  evaporate  the  whole  of  the  human 
body  with  many  gallons  of  water  and  acids  in  large  iron  cauldrons, 
and  have  inferred  that  the  individual  died  from  arsenic  because  they 
had  detected  in  his  remains,  infinitesimal  traces  of  the  poison  !  The 
dramatic  effect  of  these  gigantic  researches,  was  probably  never  more 
strikingly  displayed  than  in  the  well-known  case  of  Laffarge.  The 
body  of  the  husband  was  undergoing  evaporation  in  large  iron  vessels 
outside  the  Court,  while  the  wife  was  on  her  trial  for  the  murder 
within !  The  quantity  of  sulphuric  acid,  nitric  acid  and  nitre,  which 
must  be  used  on  such  occasions,  is  so  great,  that  there  is  good  reason 
to  suspect  the  probable  introduction  of  small  traces  of  poison  ab  extra. 
A  jury  would,  undoubtedly,  be  folly  justified  in  rejecting  chemical 
evidence  procured  by  such  means :  and  in  any  similar  case  the 
witness  ought  to  he  called  upon  to  state  whether  he  has  previously 
examined  for  poison,  equal  quantities  of  the  substances  which  he 
employed  in  the  analysis.  Evidence  of  a  much  less  ambiguous  cha¬ 
racter  has  been  frequently  rejected  by  a  criminal  Court  in  England. 


CHAPTER  XI. 

TESTS  AND  APPARATUS  REQUIRED  FOR  THE  ANALYSIS  OF  POISONS — 
LIST  OF  TESTS — PROCESSES  FOR  PREPARING  CERTAIN  TESTS — 
RULES  FOR  DETERMINING  THE  NATURE  OF  MINERAL  POISONS. 
ANALYTICAL  TABLES  OF  THE  MINERAL  AND  VEGETABLE  ACIDS. 
TABLE  OF  ALKALINE  POISONS  AND  THEIR  SALTS — RULES  FOR  DIS¬ 
CRIMINATING  COLOURED  AND  COLOURLESS  MINERAL  POISONS — 
TABLES  OF  THE  ACTION  OF  FERROCYANIDE  OF  POTASSIUM  AND  SUL¬ 
PHURETTED  HYDROGEN  GAS  UPON  METALLIC  SOLUTIONS.  ON  THE 
VARIOUS  PROCESSES  FOR  DETECTING  POISON  IN  THE  TISSUES  OF 
THE  BODY.  RULES  FOR  DRAWING  UP  MEDICO-LEGAL  REPORTS. 

Many  of  the  tests  employed  in  the  analysis  of  poisons  may  be  procured 
in  a  sufficiently  pure  state  for  immediate  use.  There  are  others, 
however,  which  it  will  be  proper  for  the  analyst  to  prepare  for  himself. 
I  believe  that  the  following  list  comprises  all  those  preparations  which 
are  necessary  for  conducting  the  analysis  of  the  poisons  described  in 
this  work. 

Acids. — Sulphuric,  Nitric,  Muriatic,  Oxalic,  Tartaric,  Acetic. 
Alkalies. — Potash,  Soda,  Ammonia,  and  their  Carbonates.  Cal¬ 
cined  Carbonate  of  Soda. — Lime. 
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Alkaline  and  Metallic  Salts. — Nitrate  of  Barytes.  Chloride 
of  Barium. — These  may  be  made  by  digesting  the  pure  carbonate  in 
the  respective  acids,  and  evaporating  to  crystallization.  Chloride  of 
Lime.  Sulphate  of  Lime.  Nitrate  of  Silver.  Sidphate  of  Iron. 
Ferrocyanide  of  Potassium.  Phosphate  of  Soda.  Sulphate  of  Copper. 
Iodide  of  Potassium.  Acetate  of  Lead.  Corrosive  Sublimate.  Per¬ 
oxide  of  Manganese.  Carbonate  of  Barytes. 

Black  Flux. — Prepared  by  mixing  thoroughly  two  parts  of  bitar¬ 
trate  of  potash  with  one  part  of  nitrate  of  potash,  and  projecting  the 
mixture  by  small  portions  into  a  red  hot  crucible,  until  complete 
deflagration  has  taken  place.  The  grey  mass  obtained  should  be  pul¬ 
verised,  and  kept  from  air  in  a  well-closed  bottle.  This  substance  is 
used  for  the  reduction  of  the  compounds  of  arsenic.  The  bitartrate 
itself  calcined,  or  well-dried  oxalate  of  lime,  will  answer  the  same 
purpose.  (See  Soda  Flux.) 

Chloride  (Ter)  of  Gold. — Dissolve  gold  foil  at  a  gentle  heat,  in 
a  mixture  of  one  part  of  nitric  and  two  parts  of  muriatic  acid.  The 
solution  may  be  afterwards  diluted  with  its  bulk  of  distilled  water. 
Used  to  distinguish  meconic  from  sulphocyanic  acid. 

Chloride  (Bi)  of  Platina. — Dissolve  slips  of  line  platina  foil  or 
platina  tilings,  in  a  mixture  of  one  part  of  nitric  and  two  parts  of  mu¬ 
riatic  acid,  brought  to  a  boiling  temperature.  Platina  must  be  added, 
until  no  further  action  ensues.  This  is  a  useful  test  for  potash. 

Chloride  of  Tin. — Obtained  by  digesting  pure  tin  in  strong 
muriatic  acid  at  a  gentle  heat,  until  no  more  is  dissolved.  A  piece  of 
metallic  tin  should  always  be  kept  in  the  solution.  A  useful  test  for 
Gold  and  Mercury. 

Cyanide  of  Potassium. — This  is  a  most  useful  reducing  agent  for 
the  insoluble  sulphate  of  barytes,  arsenic,  and  other  poisons.  It  is 
prepared  by  heating  to  strong  redness  dried  ferrocyanide  of  potassium, 
reduced  to  a  line  powder,  in  an  earthen  retort,  with  the  beak  loosely 
closed.  The  semifused  mass  in  the  retort,  wdiich  must  not  be  exposed 
to  air  until  quite  cold,  is  reduced  to  a  line  powder,  placed  in  a  funnel, 
moistened  with  alcohol,  and  cold  water  poured  over  it  (hot  water  leads 
to  its  reconversion  to  ferrocyanide).  The  first  concentrated  colourless 
solution  which  passes  through  the  funnel,  is  rapidly  evaporated  to 
dryness  in  a  porcelain  dish,  and  bottled.  The  white  residue  is  a 
mixture  of  cyanate  of  potash  and  cyanide  of  potassium.  It  should  be 
kept  from  air,  in  a  dry  place. 

Hydrosulphuret  of  Ammonia. — Pass  sulphuretted  hydrogen  gas 
by  means  of  a  bent  tube  from  a  long-necked  flask  into  equal  parts  of  a 
solution  of  pure  ammonia  and  water,  until  the  liquid  is  saturated  with 
the  gas.  The  solution  must  be  preserved  in  a  green-glass  bottle.  This 
is  an  important  test  for  the  detection  of  metallic  poisons.  When  well 
made,  it  ought  to  give  no  precipitate  with  sulphate  of  magnesia. 

Iodic  Acid. —  Digest  Iodine  in  the  strongest  Nitric  Acid  (Sp.  gr. 
1.52)  in  a  retort  over  a  sand-bath,  and  repeatedly  wash  down  with  the 
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acid,  the  iodine  that  may  sublime.  This  process  requires  many  hours 
for  its  completion.  When  there  is  no  further  action,  pour  off  the 
liquid,  and  evaporate  to  dryness.  Iodic  acid  is  left  as  a  colourless 
solid.  This  test  serves  to  distinguish  morphia  from  the  other  alkaloids, 
to  detect  sulphuric  acid  in  articles  of  clothing,  and  to  indicate  the 
presence  of  sulphurous  acid. 

Oxalate  oe  Ammonia. — Prepared  by  neutralizing  a  strong  solu¬ 
tion  of  Oxalic  acid,  with  Sesquicarbonate  of  Ammonia,  and  evaporating 
at  a  low  temperature  to  crystallization.  Should  the  salt  become  acid 
by  evaporation,  add  a  little  ammonia. 

Sesquichloride  (Permuriate)  oeIron. — Dissolve  red  (per)  oxide 
of  iron  in  muriatic  acid.  It  may  be  neutralized  for  the  purpose  of  a 
test  by  the  addition  of  a  small  quantity  of  potash.  Used  as  a  test  for 
morphia  and  its  salts. 

Soda  Plux. — Calcine,  in  a  covered  platina  crucible,  crystallized 
acetate  of  soda  reduced  to  a  fine  powder.  The  charred  mass  may  be 
afterwards  pulverized.  It  does  not  deliquesce  like  the  black  flux,  and 
is  a  good  reducing  agent.  Neutralize  tartaric  acid  by  carbonate  of 
soda, — evaporate  to  dryness,  and  incinerate  in  a  covered  platina  crucible. 
The  black  residue  (carbon  and  carbonate  of  soda)  is  an  excellent 
reducing  agent  for  arsenic. 

Sulphate  op  Strontia. — This  salt  in  solution,  is  sometimes  used 
as  a  test  for  the  salts  of  barytes.  It  may  be  made  by  digesting  pure 
carbonate  of  strontia  in  diluted  sulphuric  acid.  It  is  not  very  soluble 
in  water,  in  consequence  of  which,  when  employed  as  a  test,  it  must 
be  used  in  comparatively  large  quantity. 

Sulphuretted  Hydrogen  Gas. — This  should  always  be  employed 
in  the  state  of  gas,  and  not  dissolved  in  water.  It  may  be  prepared  by 
gently  heating  in  a  retort,  or  still  better  in  a  flask  with  a  bent  tube, 
sulphuret  of  iron  with  three  parts  of  water  and  one  part  of  strong 
sulphuric  acid.  The  heat  evolved  on  mixture,  liberates  the  gas 
abundantly.  It  should  be  passed  into  distilled  water  for  a  short  time 
before  use.  Care  must  be  taken  not  to  distil  over  the  contents  of  the 
retort,  if  a  retort  be  employed.  This  gas  precipitates  the  salts  of  most 
metallic  poisons,  some  completely,  others  partially.  In  an  unknown 
case,  the  suspected  solution  into  which  it  is  passed  should  neither  be 
acid  nor  alkaline,  but  neutral. 

Sulphuret  op  Iron. — Heat  a  bar  of  iron  to  whiteness,  and  rub  on 
its  surface  a  stick  of  sulphur.  Collect  the  sulphuret  which  falls  in  a 
state  of  fusion,  in  a  vessel  of  cold  water  placed  beneath.  Dry  it,  and 
keep  it  closely  bottled.  This  preparation  serves  for  the  purpose  of 
making  sulphuretted  hydrogen  gas. 

Test  Papers. — Litmus  paper  for  acids. — This  may  be  made  by 
saturating  unsized  paper  (free  from  lime)  in  a  strong  infusion  of  litmus 
(about  one  ounce  to  half  a  pint  of  boiling  water)  and  drying  it  in  a 
place  entirely  free  from  acid  vapours.  If  not  of  a  good  blue  colour,  the 
paper  may  require  to  be  dipped  a  second  time.  It  should  be  kept  from 


ARTICLES  REQUIRED  FOR  ANALYSIS. 


145 


air  and  light.  Rose  paper  for  alkalies.  This  is  made  by  saturating  un¬ 
sized  paper  two  or  three  times  in  a  strong  infusion  of  red  roses  (about 
two  ounces  of  petals  to  a  pint  of  water)  and  drying  the  paper  quickly. 
It  should  be  kept  from  air  and  light,  and  in  a  dry  situation. 

Miscellaneous  Articles. — Copper  filings. — The  finest  copper 
gauze. — Thin  copper-foil.  —  Copper-wire. — Tin-filings. — Tin-foil — 
Zinc-foil,  very  thin, — Gold-leaf.  Gold-foil,  such  as  is  used  by  dentists  : 
in  this  state  it  serves  for  the  detection  of  mercurial  poisons.  Reduced 
silver.  Platina-foil — Platina  wire.  Platina  crucible  and  cover. — 
Platina  cup  :  these  two  vessels  may  each  have  a  capacity  of  about  two 
fluid- drachms.  Small  glass  tube  (about  two  pounds)  varying  from  one- 
fourth  to  one-eighth  of  an  inch  in  the  bore.  This  tube,  which  serves 
for  the  . making  of  small  reduction-tubes,  and  numerous  other  purposes, 
should  be  very  thin.  Watch  glasses.  Test-tubes  (thin) — Glass  plates. 
Florence  flasks. — -Large  and  small  retort  and  receiver.  Filtering  paper. 

!  Spirit  lamp.  Charcoal  powder.  Animal  charcoal.  Alcohol.  Ether. 
Litmus  cake.  Sulphate  of  indigo.  Glazed  card  (lead). 

In  pursuing  an  analysis,  the  following  precautions  ought  to  be  ob¬ 
served  :  1.  All  the  apparatus  should  be  perfectly  clean ;  when  metals 
are  to  be  reduced,  the  glass  tubes  and  fluxes  should  be  warm  and  dry. 
2.  The  solutions  of  the  tests  should  be  concentrated.  This  will  give  a 
known  and  definite  strength  which  will  regulate  the  quantity  to  be 
i  employed.  3.  Before  employing  the  tests,  they  should  be  tried  for  the 
:  ordinary  impurities  which  they  are  liable  to  contain. 

Rules  for  the  Analysis  of  Mineral  Poisons. — One  of  the 
most  difficult  problems,  which  a  medical  jurist  has  to  solve  in  rela¬ 
tion  to  poisons,  is  that  which  is  commoffiy  left  untouched  in  works 
i  on  Toxicology ;  namely,  what  steps  are  to  be  pursued  in  order  to 
!  determine  the  nature  of  a  suspected  poisonous  substance.  It  is  easy 
;  to  verify,  by  the  application  of  chemical  tests,  the  nature  of  a  mineral 
)  poison,  when  we  know  or  really  suspect  what  it  is ;  but  all  who  have 
'  exercised  themselves  in  these  matters  must  have  felt  the  difficulty, 

:  amidst  the  multiplicity  of  tests,  to  make  a  selection,  and  apply  them  in 
particular  cases.  Assuredly,  if  experiments  of  this  kind  be  conducted 
:  ;at  random,  the  whole  of  the  suspected  substance  is  likely  to  be  expended 
: 1  without  any  satisfactory  results  being  obtained.  Hence  the  necessity 
'  |  arises  of  adopting  some  rules  of  generalization,  so  that  not  only  may 
i  j  the  trouble  attending  an  analysis  be  diminished,  but  a  result  more 
j  speedily  obtained.  If  the  poison  has  been  taken  and  caused  death,  the 
;  i  analysis  may,  as  it  has  been  elsewhere  stated,  be  assisted  by  ascertain¬ 
ing  how  soon  after  taking  it,  the  symptoms  occurred ;  their  nature, 

(the  period  at  which  the  person  died,  and  other  circumstances  of  the 
like  kind  : — indeed,  it  has  been  already  observed,  that  these  very  facts 
may  disprove  the  suspicion  of  poisoning,  and  render  a  chemical  analysis 
wholly  unnecessary.  But  the  substance  may  not  have  been  taken, 
jand  in  this  case  we  can  only  proceed  by  chemical  rules.  In  respect  to 
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the  generalizations  about  to  be  made,  I  must  observe  that  they  only 
apply  to  the  chemical  analysis  of  those  mineral  substances  which  are 
most  commonly  employed  as  poisons ;  or  otherwise  it  is  obvious,  that  i 
the  whole  department  of  mineral  chemistiy  would  require  to  be  in-  ■ 
troduced.  If  any  exception  be  made  in  this  respect,  it  will  be  in  :i 
relation  to  some  very  common  substances,  which  closely  resemble  the  jj 
mineral  poisons  in  their  physical  or  chemical  properties.  After  all, 
the  great  difficulty  in  medical  jurisprudence  consists  not  so  much  in  J 
distinguishing  poisons  from  other  substances,  as  in  distinguishing  them  jl 
from  each  other ;  since  the  cases  in  which  a  chemical  analysis  is  ii 
chiefly  demanded,  are  those  where  the  substance  taken,  has  given 
rise  either  to  serious  symptoms  or  to  death.  Some  substances  in  the  )i 
subjoined  tables  may  not  be  regarded  as  poisons  : — that  is  a  point  ti 
which  does  not  require  to  be  here  discussed — (see  ante,  p.  8) — it  is  11 
sufficient  for  a  medical  jurist  to  know  that  these  reputed  innocent 
substances  have  actually  caused  death  ;  and  therefore  they  may  again  t 
come  before  him  for  a  chemical  examination. 


1.  Table  of  the  acid  poisons. 


Acids. 

Nit.  Barytes. 

Nit.  Silver. 

Sulph.  Lime. 

Muriatic  acid . 

Nitric  acid . 

Nitromuriatic  acid  . . 

Nitrosulphuric  acid  { 
Oxalic  acid . 

. { 

. { 

precipitate  insol. 
in  nitric  acid. 

. s 

precipitate  insol. 
in  nitric  acid. 

precipitate  insol. 
in  nitric  acid. 

precipitate  sol. 
in  nitric  acid. 

precipitate  sol. 
in  nitric  acid. 

Sulphate  of  Indigo .  i 
Sulphuric  acid  ....  f 

precipitate  insol. 
in  nitric  acid. 

Nitric  acid  would  be  known  by  its  action  on  copper : — nitromuriatic 
acid  by  its  property  of  dissolving  gold.  For  other  and  more  special  j 
details,  I  must  refer  to  the  sections  on  individual  poisons.  Three  tests 
only  have  been  selected,  which,  taken  together,  act  differently,  with  the  ij 
seven  acid  poisons  in  the  table.  Thus,  if  we  obtain  in  a  clear  acid  ; 
liquid,  by  the  addition  of  nitrate  of  silver  and  sulphate  of  lime,  white  i 
precipitates,  soluble  in  nitric  acid,  there  is  every  reason  to  believe  that 
oxalic  acid  is  present.  The  proofs  required  to  establish  this  presump¬ 
tion  will  be  found  described  under  this  poison. 

The  next  table  relates  to  the  effects  of  various  reagents  on  the 
four  principal  vegetable  acids. 


II. — Table  oe  vegetable  acids. 
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2.  Alkaline  Poisons. — In  respect  to  the  alkaline  poisons  and 
their  salts,  we  may  observe, — 1.  They  are  all  white  solids  (some  of 
them  crystalline),  except  the  alkaline  sulphurets.  2.  The  greater 
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number  are  readily  dissolved  by  water ;  the  solutions  having  an 
acid,  alkaline,  or  neutral  reaction  with  test  paper.  3.  The  solution 
or  the  solid  diffused  in  water,  undergoes  no  change  wdien  exposed  to  a 
current  of  sulphuretted  hydrogen  gas  : — some  of  the  acid  salts  throw 
down  sulphur  from  the  hydrosulphuret  of  ammonia,  and  alum  gives  an 
abundant  precipitate  of  alumina  with  this  test.  4.  Carbonate  of  potash 
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gives  a  white  precipitate  with  baryta  and  its  salts,  while  it  does  not 
affect  potash,  soda  and  ammonia  or  their  salts.  Lime  and  strontia  are 
introduced  not  as  poisons,  but  to  show  how  they  may  be  distinguished 
from  baryta,  for  which  they  are  very  liable  to  be  mistaken.  5.  These 
salts  are  distinguished  from  the  metallic  irritants  except  tartar  emetic 
(Tab.  V.),  in  not  being  precipitated  by  a  solution  of  ferrocyanide  of 
potassium. 

Metallic  Poisons. — The  metallic  irritant  poisons  may  be  divided 
into  two  groups ;  those  which  are  coloured ,  and  those  which  are  colour¬ 
less.  A  slight  attention  to  colour,  will  enable  us  to  distinguish  many 
of  these  bodies  from  each  other,  and  by  this  criterion,  if  properly 
observed,  we  may  determine  at  once  the  steps  of  the  analysis  to  be 
pursued.  In  the  first  place,  it  will  be  noticed  that  the  greater  number 
of  them  are  quite  insoluble  in  water :  those  which  are  soluble,  have 
the  letter  s  prefixed.  Some  are  not  at  all  changed  in  colour  when 
treated  with  sulphuretted  hydrogen  or  hydrosulphuret  of  ammonia, — 
these  are  marked  with  the  letter  a :  the  other  coloured  substances  are 
variously  affected,  being  generally  turned  brown  or  black.  The  sub¬ 
stances  printed  in  italics,  are  not  commonly  ranked  as  poisons  : — they 
are  introduced  in  order  that  the  coloured  poisons  may  not  be  mistaken 
for  other  coloured  substances  which  resemble  them.  The  four  colours 
are  yellow,  blue,  green,  and  red : — in  any  two  substances  of  either 
colour,  there  is  scarcely  the  same  shade,  so  that  when  once  compared, 
they  may  be  in  general  easily  distinguished. 

IV. — Metallic  Irritants.  Coloured  mineral  poisons. 


Yellow. 

Blue. 

Green. 

Red. 

Massicot.  (Oxide  of 
lead.) 

Turner’s  yellow. 

(Oxychlor.Lead.) 
aOrpiment. 
Turbith  mineral. 
Chromate  of  Lead. 

s  Sulph,  Copper. 

s  Nitrate  Copper 
s  Ammon  iuret. — 
Yerditer. 

Scheele’s  green. 

(Ars.  Copper.) 
Schweinfurth  gr. 
(Ars.  and  Acet. 
Copper.) 

Chloride.  Copper. 
Brunswick  green. 

(Oxychloride.) 
s  Acetate  Copper, 
s  Subacetate  — 
Carbonate  — 
s  Sulph.  Iron. 

Oxide  of  Chrome. 
s  Salts  of  Nickel 

RedOxideMercury 

Nitric  Oxide. — 
Cinnabar, 
a  Vermilion. 

Litharge. 

Minium, 
a  Realgar, 
s  Bichromate  Pot. 
s  Alkaline  Sulphu- 
rets. 

Biniodide  Mercury 
Peroxide  of  Iron. 
a  Oxysulphuret  of 
Antimony. 

o  *  Ul  TUtclolL 

s  Alkaline  Persrts. 

Ammoniuret  Iron. 
Iodide  of  Mercury. 
SLPersulphrt.ofTin 
aSulphrt.  Cadmium 
sF err  o  cyanide  Pot. 
Perox.  Uranium. 

Smalt. (  Ox.  Cobalt ) 
Prussian  Blue. 
Indigo. 

Colourless  Metallic  Poisons. — The  colourless  metallic  irritant 
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analytical  tables,  white  metallic  poisons. 
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poisons  are  very  numerous,  and  it  is  commonly  among  these,  that  the 
greatest  difficulty  is  experienced  in  an  analysis.  They  may,  however, 
he  distinguished  from  each  other  by  treating  them  with  certain  re¬ 
agents  (see  Table  V.)  : — but  these  are  merely  to  be  regarded  as  trial 
tests ;  i.  e.  to  point  to  the  particular  nature  of  the  poison  for  the 
detection  of  which  special  tests  are  subsequently  to  be  applied. 
The  reagents  may  be  added  either  to  the  solids,  or,  if  the  mineral 
poison  be  soluble,  to  the  solutions  in  water.  A  very  convenient 
mode  of  employing  the  tests  is  to  place  a  small  quantity  of  each  in  a 
small  white  saucer,  and  then  drop  a  few  grains  of  the  suspected  solid 
in  fine  powder  into  the  liquid.  Any  change  of  colour  is  immediately 
perceptible.  These  poisons  are  said  to  be  colourless ;  but  some  of  them 
have  .a  slight  tint,  bordering  on  yellow. 

It  is  impossible,  in  giving  a  summary  of  this  kind,  to  represent  the 
slight  differences  in  respe.ct  to  solubility  and  the  colours  produced  by 
the  various  reagents ;  but  these  it  is  not  difficult  for  one,  moderately 
acquainted  with  chemistry,  to  appreciate,  and  the  facts  are  all  fully 
explained  in  the  description  of  the  poisons  individually. 

There  is  a  very  useful  test,  however,  which  enables  us  to  distinguish 
the  salts  of  many  metallic  poisons.  This  is  the  Ferrocyanide  of 
potassium.  I  here  subjoin  a  table,  derived  from  experiments  in  which 
the  different  effects  of  this  reagent  on  numerous  metallic  solutions  are 
indicated. —  (See  next  page,  Table  YI.) 

There  are  four  states  in  which  a  poison  maybe  presented  for  analysis : — 
1,  solid  and  unmixed  with  other  substances ;  2,  pure  and  in  soltition 
in  water.  It  is  anticipated  that  the  preceding  tables  will  enable  a 
medical  witness  to  determine,  without  much  difficulty,  in  these  cases, 
the  probable  nature  of  the  substance  he  is  examining,  and  direct  his 
analysis  accordingly.  It  may  not  happen  to  be  a  poison  :  then  the  dis¬ 
covery  of  its  nature  must  depend  on  his  general  knowledge  of  chemistry. 

In  order  to  illustrate  the  mode  of  applying  these  tables,  let  us 
suppose  that  we  have  a  white  powder  which  we  find  to  be  entirely 
volatile  without  residue  by  heating  it  on  platina  foil — that  it  readily 
dissolves  in  water,  especially  on  boiling — that  it  is  blackened  when 
placed  in  contact  with  hydrosulphuret  of  ammonia — becomes  yellow 
with  caustic  potash,  and  a  bright  scarlet  with  iodide  of  potassium. 
These  results  indicate  Corrosive  Sublimate  ;  and  on  turning  to  the 
description  of  that  poison,  other  modes  of  testing  wdl  there  be  given, 
which  will  enable  the  operator  to  demonstrate  conclusively  the  presence 
of  chlorine  and  mercury.  Again,  we  may  have  a  white  powder,  also 
volatile  without  residue,  scarcely  soluble  in  water  even  on  boiling, 
undergoing  no  change  of  colour  in  contact  with  hydrosulphuret  of 
ammonia,  until  the  ammonia  has  been  lost  by  evaporation,  or 
driven  off  by  heat  (when  a  rich  orange-yellow  residue  remains), — un¬ 
changed  in  colour  by  caustic  potash,  but  easily  dissolved  by  it  on  boil¬ 
ing,  and  unchanged  in  contact  with  iodide  of  potassium.  These  results 
point  at  once  to  Arsenious  Acid. 
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ACTION  OF  THE  FERROCYANIDE  OF  POTASSIUM. 


Table  YI. — Metallic  irritant  poisons.  Action  of  ferro- 

CYANIDE  OF  POTASSIUM  UPON  THEIR  SOLUTIONS. 


Metallic  Poisons. 


Colour  of  Precip. 


Observations. 


Antimony,  Chlor.  pure. . 

impure 

Tartarized  . 

Arsenic,  Arsenious  Acid 

Arsenic  Acid  . 

Arsenite  Pot . 

Arseniate  Pot . 

Bismuth,  Nitrate  . 


cream  white 
deep  blue 
no  precip. 
no  precip. 
no  precip. 
no  precip. 
no  precip. 
yellow-white 


Cadmium,  Nitrate 
Cobalt,  Chloride 

Copper,  Sulphate. . 
Gold,  Terchlor. . . . 


white 

dingy  olive  green 

deep  red 
no  precip. 


Iron,  Persalts . 

Protosalts . 

Green  Sulph . 

Lead,  Acetate . 

Ma  ngan  ese,  Neut.  Chlor. 


deep  blue 
white 

light  greenish-blue 
cream  white 
white 


Mercury,  Protonit 

Pernit . . 

Corr.  Sub . . 

Nickel,  Nitrate  . . . 


white 
white 
white 
pea  green 


Platina,  Bichl.  pure _ 

Amm.  Chlor . 


light  fawn  colour 
no  effect 


Silver,  Nitrate  . 

Tin,  Chloride . 

Perchlor . 

Dyers’  Spirit  . 
Uranium,  Pernit. 


white 
milk  white 

|  white 

rich  red  colour 


Zinc,  Sulphate 


white 


from  presence  of  iron. 


slowly  green,  by  decomp. 

of  ferrocyanic  acid, 
gelatinous,  like  zinc, 
modified  by  red  colour 
of  solution, 
gelatinous. 

liquid  green,  from  de¬ 
comp.  of  ferrocy.  acid. 

\  becoming  deep  blue 
J  by  exposure. 

if  iron  present,  blueish- 
white. 

'  becoming  greenish 
•  from  decomp,  of 
ferrocyanic  acid, 
resembling  Scheele’s  gr. 

(greenish  colour  by  de¬ 
comp.  of  acid,  rapid 
if  concent,  blue  if 
iron  is  present. 

gelat.  (brown  by  H  S  A.) 

(yellow  by  H  S  A.) 

resembling  copper,  but 
not  gelatinous, 
gelatinous,  blueish  if 
iron  is  present. 


There  are  two  other  states  in  which  the  analysis  of  a  poisonous  sub¬ 
stance  may  he  required :  3,  solid  aud  mixed  with  organic  solids,  as 
arsenic  in  powdered  coffee ;  and,  4,  dissolved  or  suspended  in  liquids 
containing  organic  matter,  as  corrosive  sublimate  in  wine,  porter,  beer, 
or  milk.  The  last  is  a  condition  frequently  requiring  investigation : — 
the  third  stage  merges  in  the  fourth ;  since  we  are  in  general  com¬ 
pelled  to  boil  the  poisoned  solid  in  water,  in  order  to  ascertain  its 
probable  nature.  Alcohol  or  ether  may  be  occasionally  substituted  for 
water ;  in  one  case  these  liquids  may  serve  to  remove  the  poison  from 
the  organic  matter,  and  in  another,  to  dissolve  the  organic  matter  and 
leave  the  poison.  Let  us,  however,  assume  that  the  poison  is  dissolved 
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in  an  organic  liquid :  all  its  physical  properties  are  lost,  and  we  can 
now  trust  to  chemical  reagents  alone.  With  regard  to  the  soluble 
salts  of  copper,  they  never  exist  in  an  organic  liquid  in  a  far  less 
than  poisonous  proportion,  without  giving  to  it  a  decidedly  blueish 
or  greenish  colour,  by  which  character,  therefore,  a  liquid  containing  a 
soluble  cupreous  poison  may  he  commonly  known.  In  order  to  dis¬ 
tinguish  the  principal  soluble  metallic  poisons,  we  employ  sulphuretted 
hydrogen  gas :  if  we  except  arsenic,  all  the  metallic  poisonous  solu¬ 
tions  are  precipitated  by  hydrosulphuret  of  ammonia.  The  colour  of 
the  precipitate  is  different  for  different  metals ;  and  it  is  in  this  way 
that  we  may  derive  an  inference  of  the  kind  of  metallic  poison  present. 


VII. — Metallic  irritant  poisons.  Action  of  a  current  of 

SULPHURETTED  HYDROGEN  GAS,  OR  OF  HYDROSULPHURET  OF 
AMMONIA,  UPON  THEIR  SOLUTIONS. 


Yellow. 

Orange  Red. 

Black  or  Brown. 

White. 

Green. 

Arsenic  (S.H.) 

Salts  of  Anti- 

Lead. 

Salts  ofZinc. 

Bichromate 

Dyer’s  Spirit. 

mony. 

Copper. 

of  Potash. 

(Persalts  of 
Tin). 

Salts  of  Cad¬ 
mium. 

Persalts  of 
Uranium 
(yellow-brown) 

Tartar  Emetic. 

Mercury. 

Bismuth. 
Protosalts  of  Tin. 
Salts  of  Iron. 
(Copperas)(H.S.A.) 
Nit.  Silver. 

Chlor.  Gold. 

Nickel  ( H.S.A .) 
Cobalt  (H.S.A.) 
Tellurium. 

Chromate 
of  Potash. 

Of  the  yellow  and  orange-red  sulphurets  it  may  be  observed,  that  the 
sulphuret  of  arsenic  is  not  dissolved  by  muriatic  acid,  even  on  boiling 
— those  of  cadmium  and  antimony  are,  however,  easily  decomposed  by 
this  acid — sulphuretted  hydrogen  is  evolved,  and  soluble  chlorides 
result.  The  white  sulphuret  of  zinc  is  similarly  affected.  It  is  im¬ 
portant  for  the  analyst  to  remember,  as  one  method  of  separating 
these  metallic  poisons,  that  sulphuretted  hydrogen  gas  does  not 
precipitate  add  solutions  of  the  oxide  of  zinc ,  oxide  of  nickel , 
protoxide  of  cobalt ,  protoxide  and  peroxide  of  iron,  and  protoxide  of 
manganese. 

A  convenient  way  of  testing  an  organic  liquid,  is  to  dip  into  it  a 
slip  of  bibulous  paper,  and  then  expose  this  to  a  current  of  the  gas 
produced  in  the  tube ;  we  thus  get  rid  of  the  effect  of  colouring  matter, 
but  this  method  will  only  answer  where  the  quantity  of  poison  dis¬ 
solved  is  moderately  large.  When  there  is  no  change  of  colour  in  the 
slip  of  paper  under  these  circumstances,  we  may  filter  off  one-fourth  of 
the  liquid,  neutralize  it  by  potash  or  acetic  acid,  according  to  whether 
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it  be  acid  or  alkaline,  and  then  pass  into  it,  from  a  retort  or  bottle,  a 
washed  current  of  the  gas.  If  the  change  of  colour  be  not  apparent 
in  the  liquid,  it  will  be  often  perceptible  in  the  froth  or  scum,  which 
will  readily  assume  a  colour  according  to  the  nature  of  the  metallic 
substance  present.  If  the  paper  or  froth  should  be  turned  of  a  yellow 
colour, — it  may  be  owing  to  the  presence  of  arsenic,  cadmium,  or  tin. 
For  obvious  reasons,  the  presumption  is  generally  in  favour  of  arsenic, 
— a  fact  which  will  be  apparent  by  the  golden-yellow  colour  of  the 
paper  being  immediately  discharged  on  dipping  it  into  a  strong  solu¬ 
tion  of  ammonia.  Should  the  yellow  colour  be  owing  to  the  presence 
of  tin  or  cadmium,  the  organic  liquid  will  be  equally  precipitated,  or 
the  paper  will  be  stained  by  hydrosulphuret  of  ammonia.  The  yellow 
precipitate  of  arsenic  is  dissolved  by  ammonia,  and  not  by  strong 
muriatic  acid  ;  that  of  cadmium  is  dissolved  by  muriatic  acid,  and  not 
by  ammonia ;  that  of  tin  is  not  readily  dissolved  by  either  reagent :  but 
arsenic  would  be  better  known  by  boiling  a  portion  of  the  liquid  with 
muriatic  acid  and  metallic  copper. 

If  the  slip  of  paper  acquire  a  black  or  brown  colour, — although  there 
are  many  metals  thus  affected,  the  presumption  is  always  in  favour  of 
lead  or  mercury :  in  the  former  case,  the  colour  is  instantaneously 
produced  by  the  gas,  in  the  latter  (corrosive  sublimate),  slowly.  The 
salts  of  copper  would  be  indicated  by  the  green  tint  of  the  liquid,  and 
by  a  metallic  deposit  on  polished  iron.  It  is  very  unlikely  that  any  of 
the  other  metals  should  be  present ; — and  with  respect  to  the  soluble 
salts  of  mercury  and  lead, — the  last  are  known  from  the  first  by  the 
organic  liquid  being  abundantly  precipitated  by  diluted  sulphuric  acid. 
The  galvanic  test,  either  of  gold  and  zinc  or  of  zinc  and  platina,  may 
be  also  applied.  When  zinc  is  present,  no  effect  is  produced  on  the 
slip  of  paper ;  and  it  is  then  necessary  to  pass  a  current  of  gas  into  a 
portion  of  the  liquid, — the  milky  whiteness  of  the  froth  will  indicate 
zinc.  Antimony  is  peculiar  in  producing  an  orange-red  colour,  which 
is  removable  by  caustic  potash  and  strong  muriatic  acid,  but  not 
readily  by  ammonia.  When  by  these  experiments  we  have  determined 
the  probable  nature  of  the  poison,  we  may  pursue  the  process  recom¬ 
mended  for  the  particular  metal  in  a  state  of  mixture  with  organic 
substances. 

Should  sulphuretted  hydrogen  gas  produce  in  a  neutralized  and  con¬ 
centrated  liquid  no  perceptible  change,  the  poison,  if  any,  may  belong 
to  those  mentioned  in  Tables  I.  and  II.  If  none  of  these  be  present, 
and  there  is  no  effect  when  the  liquid  is  much  concentrated  by  evapo¬ 
ration,  there  is  probably  not  sufficient  of  the  metallic  poison  present 
to  allow  of  its  separation  and  identification.  There  are  some  excep¬ 
tions  to  this  remark ;  as  in  the  case  of  arsenic  and  antimony,  which 
may  be  still  detected  by  Marsh’s  or  Reinsch’s  process, — of  mercury, 
by  gold  and  zinc ;  of  copper,  by  iron,  when  sulphuretted  hydrogen  gas 
produces  either  no  change  at  all,  or  the  change  is  of  an  ambiguous 
character. 
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Mineral  poison  in  the  tissues. — The  preliminary  experiments  hitherto 
made,  presuppose  that  the  poison  exists  in  the  viscera  or  their  contents 
in  a  form  which  renders  it  easily  soluble  in  water.  Let  us  suppose, 
however,  that  no  trace  of  poison  can  be  detected  by  these  eliminating 
tests  in  the  suspected  organic  liquid,  in  the  contents  of  the  stomach, 
or  in  the  tissues  of  the  stomach,  although  they  may  have  been 
boiled  in  water.  Let  us  imagine  that  the  stomach  itself — the  liver  or 
spleen,  has  been  produced  for  analysis,  and  no  poison  soluble  in  water 
can  be  extracted.  The  analyst  is  then  compelled  to  resort  to  an  en¬ 
tirely  different  method.  The  principle  here  consists  in  destroying  all  the 
organic  matter,  and  rendering  the  tissues  of  the  organ,  with  any  poison 
that  may  be  locked  up  in  them,  perfectly  soluble.  To  accomplish  this, 
it  is  necessary  to  employ  mineral  acids.  Orfila  has  recommended  the 
drying  of  the  animal  substance,  and  its  subsequent  incineration  with 
nitre ;  but  the  poison,  if  in  small  quantity,  is  likely  to  be  lost  by  this 
operation.  Nitric  acid,  also  proposed  by  Orfila,  is  inconvenient  on  account 
of  the  large  quantity  of  gaseous  matter  evolved  during  decomposition. 

Sulphuric  acid. — M.  Flandin  first  proposed  carbonization  by  pure 
sulphuric  acid.  The  organic  substances,  if  liquid,  are  brought  to  dryness 
by  evaporation,  and  then  treated  with  one-third  the  weight  of  concen¬ 
trated  sulphuric  acid.  Lf  the  evaporating  dish  be  weighed,  and  after  the 
evaporation,  it  be  again  weighed  with  the  residue,  the  quantity  of  sulphu¬ 
ric  acid  to  be  added,  will  be  equal  to  one-third  of  the  difference  in  weight. 
If  the  substance  be  solid,  it  is  at  once  cut  up  into  small  pieces,  and  one- 
third  of  the  acid  added.  A  gentle  heat  should  be  at  first  employed,  to 
prevent  loss  by  projection ;  but  when  the  organic  matter  is  thoroughly 
dissolved  in  the  acid,  the  process  may  be  accelerated,  taking  care  to 
keep  the  viscid  mass  well  stirred.  The  dish  should  be  equally  heated 
at  the  sides.  If  the  mineral  poison  is  of  a  fixed  nature,  a  full  red 
heat  may  be  employed :  if  volatile,  like  arsenic  or  mercury,  it  is  neces¬ 
sary  to  stop  short  of  a  heat  of  redness,  or  there  would  be  a  serious 
loss.  When  the  carbonized  residue  is  thoroughly  dried,  it  should  be 
reduced  to  a  very  fine  powder,  and  moistened  with  a  mixture  of  three 
parts  of  nitric  and  one  of  muriatic  acid :  it  is  again  evaporated  to 
dryness,  the  residue  treated  with  warm  water  three  times  successively, 
filtered,  and  concentrated  by  evaporation.  With  the  blood  and  brain, 
the  quantity  of  sulphuric  acid  required  for  perfect  carbonization  is 
equal  to  half  the  weight,  while  one-fourth  will  suffice  for  the  lungs  or 
the  intestines.  A  preliminary  trial  on  about  an  ounce  of  the  dried 
organized  matter  will  show  what  proportion  of  acid  is  really  required. 
The  liquid  obtained  should  be  clear  and  colourless ;  it  may  then  be 
tested  for  the  various  poisons.  It  is  better  to  carbonize  the  organic 
matter  in  several  different  processes,  than  to  employ  a  large  quantity 
at  once.  About  eight  ounces  of  the  liver,  or  any  of  the  dried  organic 
tissues,  will  yield  enough  of  the  poison,  if  it  be  present,  for  evidence. 
The  acids  employed,  should  be  tested  for  poison  in  the  quantities  in 
which  they  are  used. 


156 


LOSS  OP  ARSENIC  BY  CARBONIZATION. 


Muriatic  acid. — The  tissues  may  be  rendered  soluble,  and  the  poison 
extracted  in  a  form  fitted  for  testing,  by  boiling  the  animal  substance 
for  two  or  three  hours  in  a  mixture  of  one  part  of  muriatic  acid  and 
eight  parts  of  water.  This,  which  is  commonly  called  the  process  of 
Reinsch,  is  well  adapted  for  the  separation  of  arsenic  and  mercury 
from  the  soft  organs,  and  there  is  less  risk  of  the  loss  of  poison.  As 
some  arsenic  is  lost  by  evaporation  during  the  boiling  with  muriatic 
acid,  Fresenius  and  Babo  have  advised  that  chlorate  of  potash  should 
be  added  to  the  liquid  in  order  to  prevent  this  loss.  It  is  highly 
objectionable,  however,  to  introduce  many  different  substances  into  a 
liquid  undergoing  analysis  for  medico-legal  purposes.  The  employ¬ 
ment  of  a  capacious  retort  and  receiver,  or  of  an  alembic,  will  enable 
the  operator  to  collect  any  arsenic  that  may  escape  with  the  muriatic 
acid.  (See  post,  Arsenic.) 

In  all  the  processes  yet  suggested  for  extracting  poison  from  the 
tissues,  there  is  likely  to  be  a  loss  of  arsenic  when  this  poison 
is  under  investigation.  MM.  Flandin  and  Danger  estimate  this  loss 
in  the  incineration  hv  nitre  at  8-10ths,  in  carbonization  by  nitric 
acid  at  8-10ths,  in  the  carbonization  by  sulphuric  acid  with  nitrate  of 
potash  or  soda  at  4-10ths,  in  carbonization  by  sulphuric  acid  at 
1-1  Oth.  (Galtier,  Toxicologie,  1,  355.)  M.  Flandin  thus  takes  a 
most  favourable  view  of  his  own  process ;  hut  it  has  been  suggested 
that  a  serious  loss  of  arsenic  may  occur  in  the  decomposition  of 
alkaline  chlorides  in  the  tissues,  by  sulphuric  acid.  (Annuaire  de 
Chimie,  1846,  819.)  My  friend  Dr.  Geoghegan  informs  me  that 
he  has  found  carbonization  by  sulphuric,  preferable  to  boiling  with 
muriatic  acid.  Whichever  plan  may  be  adopted,  we  must  remember 
that  no  tests  are  applicable  until  the  whole  of  the  animal  matter  is 
disintegrated,  and  the  poison  contained  in  it  has  been  brought  to  a 
perfectly  soluble  condition;,  and  as  the  quantity  of  poison  in  the 
tissues  is  always  small,  the  most  delicate  tests  must  be  employed, 
and  the  effect  of  the  acids,  used  in  the  process,  upon  the  results  must 
be  borne  in  mind.  It  is  also  important,  before  employing  these  acids, 
that  the  analyst  should  be  well  assured  of  their  purity,  since  arsenic 
is  not  unfrequently  contained  both  in  sulphuric  and  muriatic  acid. 
These  processes,  it  may  be  observed,  are  chiefly  adapted  to  the 
detection  of  fixed  mineral  poisons  in  the  tissues,  and  some  modifica¬ 
tions  are  required  according  to  the  nature  of  the  poison.  These, 
together  with  the  tests  best  fitted  for  employment  under  the  cir¬ 
cumstances,  will  be  more  fully  described  in  treating  of  each  poison 
individually. 

Attempts  have  been  made  to  devise  a  process  which  may  be  ap¬ 
plicable  to  the  detection  of  any  metallic  poison  locked  up  in  the 
tissues.  One  of  the  latest  suggestions  of  this  kind  is  that  of  Dr. 
Fresenius,  of  Giessen.  He  considers  that  a  method  laying  claim  to 
general  applicability  should  fulfil  the  following  conditions : — “  1.  It 
must  admit  of  detecting  arsenic  in  every  form  in  which  this  mineral 
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can  possibly  exist.  2.  It  must  not  merely  lead  to  the  detection  of 
arsenic,  but  also  to  that  of  tlie  other  metallic  poisons.  3.  It  ought 
to  preclude  the  possibility  of  confounding  arsenic  with  other  sub¬ 
stances.  4.  It  must  admit  of  detecting  even  very  minute  quantities  of 
arsenic;  5.  The  method  sought  must  enable  us  to  obtain  at  least  an 
approximate  quantitative  determination  of  the  arsenic  detected.  6.  It 
must  fulfil  all  these  conditions  by  the  most  simple  means.”  However 
desirable  it  may  be  to  possess  such  a  method  as  is  here  sketched  out, 
the  absolute  necessity  for  it  is  not  apparent.  Arsenic  may  be  most 
satisfactorily  detected  by  processes  which  are  not  fitted  for  the  detec¬ 
tion  of  other  metallic  poisons.  If  each  poison  has  its  own  particular 
process,  and  this  is  satisfactory  so  long  as  it  is  confined  to  its  proper 
object,-  it  is  impossible  to  allow  that  the  admissibility  of  chemical 
evidence  in  cases  of  arsenical  poisoning,  should  be  made  to  rest  on  the 
universal  application  of  the  same  process,  and  with  a  like  degree  of 
certainty,  to  other  poisons. 

Out  of  the  many  processes  suggested  for  the  detection  of  arsenic  in 
mixtures  containing  organic  matter,  there  are,  according  to  Dr. 
Tresenius,  only  four  which  require  to  be  mentioned.  Arsenic  may  be 
separated, — 1,  as  arseniate  of  lime ;  2,  as  sulphuret ;  3,  from  arsenu- 
retted  hydrogen;  4,  hy  metallic  copper.  Of  these  methods,  the 
second  alone  is  recommended  as  fulfilling  the  conditions  required, 
although  it  is  obvious  that  the  poison  may  be  administered  in  the 
state  of  sulphuret,  (yellow  arsenic)  ;  and  therefore  this,  without 
some  preliminary  preparation,  cannot  fulfil  the  first  condition  re¬ 
quired,  i.  e.  of  detecting  arsenic  in  every  form,  in  which  it  can  possibly 
exist.  On  the  separation  by  lime  nothing  need  be  said,  as  it  is  now 
abandoned  by  toxicologists.  Dr.  Tresenius  considers  that  the  sepa¬ 
ration  by  arsenuretted  hydrogen  (Marsh’s  test)  is  absolutely  inap¬ 
plicable  to  the  intended  purpose,  “  because  it  does  not  admit  of  the 
separation  of  arsenic  in  every  form  in  which  this  substance  may  exist.” 
Further,  it  does  not  contribute  to  the  detection  of  other  metallic 
poisons ;  it  contaminates  the  substance  under  investigation  with  zinc, 
which  might  itself  have  acted  as  the  poisonous  agent ;  it  leads  more 
easily  than  any  other  method  to  mistakes ;  and  does  not  admit  of  any 
correct  quantitative  determination  of  the  arsenic  found.  Marsh’s 
test,  it  is  allowed,  permits  the  detection  of  minute  quantities  of  arsenic 
in  many  cases  in  a  very  simple  manner.  Reinsch’s  process,  i.  e.  the 
separation  by  copper,  is  just  as  little  adapted  to  the  purpose,  although, 
like  the  preceding  test,  it  may  serve  to  detect  very  minute  quantities 
of  arsenic.  “  The  defects  of  this  method  are,  it  is  alleged,  that  it  does 

not  admit  of  the  detection  of  arsenic  in  every  form  in  which  the 

metal  may  exist;  that  it  does  not  lead  to  the  detection  of  other 
metallic  poisons ;  and  that  moreover  the  substance  under  investiga¬ 
tion  becomes  contaminated  by  copper.  Its  success  is  impeded  or 

prevented  by  the  presence  of  many  substances,  such  as  nitrates, 

mercurial  and  other  metallic  compounds ;  so  that  the  advantage  of 
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detecting  even  minute  quantities  of  the  poison,  can  only  be  condi¬ 
tionally  conceded  to  it.  Finally,  it  does  not  allow  of  the  quantitative 
determination  of  the  arsenic  present.” 

It  appears  to  me  impossible  to  assent  to  the  validity  of  these  objec¬ 
tions,  or  to  admit  that  we  should  be  at  all  justified  in  entirely  discarding 
the  ingenious  processes  of  Marsh  and  Reinsch,  upon  such  grounds  as 
are  here  adduced.  These  tests  are  fully  equal  to  the  separation  of  arsenic 
in  all  the  forms  in  which  it  is  most  commonly  found  in  practice ;  that 
they  do  not  detect  all  other  metallic  poisons,  or  that  their  operation  on 
arsenic  is  occasionally  rendered  obscure  by  the  presence  of  other  sub¬ 
stances,  are  objections  which  amount  to  nothing  in  the  hands  of  those  who 
limit  the  application  of  these  tests  to  the  purposes  for  which  they  were 
originally  designed  ;  and  it  is  doubtful  whether  they  are  more  liable  to 
lead  to  fallacy  in  skilful  hands,  than  the  method  by  conversion  to  sul- 
phuret.  Neither  Marsh’s  nor  Reinsch’ s  process  will  answer  all  the  arti¬ 
ficial  conditions  laid  down  as  necessary  for  a  universal  method  by  Dr. 
Iresenius ;  but  it  is  questionable  how  far  it  is  just  to  measure  the  practical 
utility  of  these  tests  by  such  a  standard  as  that  which  is  here  assumed. 

Before  converting  the  poison  to  the  state  of  sulphuret.  Dr.  Iresenius 
considers  the  different  plans  which  have  been  recommended  for  obtain¬ 
ing  a  clear  solution,  without,  loss  of  arsenic,  from  the  organic  mixture 
containing  the  poison.  He  gives  the  preference  to  the  action  of  chlo¬ 
rine,  as  a  decolorizing  agent,  and  to  the  process  of  charring  by  sul¬ 
phuric  acid. 

Fresenius’s  process. — The  substances  intended  for  examination  are,  if 
formed  of  solid  and  coherent  lumps,  reduced  into  small  pieces,  and  under 
all  circumstances  carefully  intermixed.  They  are  then  put  into  a  porce¬ 
lain  basin,  and  drenched  with  an  amount  of  pure  concentrated  hydro¬ 
chloric  acid,  either  equal  or  superior  to  the  weight  of  the  dry  substances, 
and  with  as  much  water  as  will  give  the  consistence  of  thin  pap  to  the 
whole  mass.  The  basin  is  then  heated  in  the  water-bath,  and  chlorate 
of  potash,  in  portions  of  about  half  a  drachm,  is  added  to  the  mixture  at 
intervals  of  about  five  minutes,  and  until  the  contents  of  the  basin  have 
assumed  a  bright  yellow  colour,  perfectly  homogeneous,  and  a  thin  liquid 
consistency.  When  this  point  is  attained,  about  two  drachms  more  of 
chlorate  are  added,  and  the  basin  removed  from  the  water-bath.  When 
cool,  the  contents  are  placed  on  a  filter  of  linen  or  paper,  and  are 
allowed  to  run  off :  the  residue  is  washed  with  hot  water  until  the 
liquid  which  passes  (which  is  also  collected)  is  no  longer  acid.  The 
whole  is  then  concentrated  in  the  water-bath,  diming  which  process  it 
changes  from  a  bright  yellow  to  a  brownish  tint,  and  a  saturated  solu¬ 
tion  of  sulphurous  acid  is  added  to  this  residue  until  the  smell  of  sul¬ 
phurous  acid  is  clearly  perceptible.  The  whole  mixture  is  then  heated 
for  about  an  hour,  until  the  excess  of  sulphurous  acid  is  completely 
expelled.  A  current  of  washed  sulphuretted  hydrogen  is  now  slowly 
transmitted  through  this  liquid  for  about  twelve  hours.  The  glass 
containing  the  precipitated  sulphuret  is  lightly  covered,  and  kept  at  a 


RULES  EOR  DRAWING  UP  MEDICO-LEGAL  REPORTS. 


159 


temperature  of  about  86°  until  the  smell  of  sulphuretted  hydrogen  has 
disappeared.  The  precipitate  which,  besides  sulphuret  of  arsenic,  may 
contain  organic  matter  and  other  metallic  sulphurets,  is  collected  and 
washed  on  a  filter,  and  afterwards  dried  with  it  in  a  porcelain  basin 
heated  by  a  water-bath.  Turning  nitric  acid  is  then  added  drop  by 
drop,  until  the  whole  is  moistened ;  it  is  then  evaporated  to  dryness. 
Pure  hydrated  sulphuric  acid  previously  heated  is  then  added  to  the 
residue,  so  as  to  moisten  it  uniformly :  the  mass  is  again  heated  in  a 
water-bath  for  the  space  of  from  two  to  three  hours,  and  finally  in  a 
sand-bath,  at  a  temperature  of  about  300°,  until  the  charred  mass 
begins  to  crumble.  The  residue  is  digested  in  water,  filtered,  mixed 
with  hydrochloric  acid,  and  the  filtered  liquid  precipitated  by  sulphu¬ 
retted  hydrogen.  The  precipitate  thus  obtained  is  drenched  with  a 
solution  of  ammonia,  and  the  ammoniacal  fluid  is  evaporated  in  a 
balanced  porcelain  basin,  dried  and  weighed.  The  arsenic  thus  procured 
as  sulphuret,  may  be  quantitatively  determined  in  the  usual  way.  The 
residue,  insoluble  in  ammonia,  may  be  tested  for  lead,  bismuth,  copper, 
and  mercury.  The  metallic  arsenic  is  obtained  from  the  sulphuret  by 
heating  it  in  a  current  of  well-dried  carbonic  acid,  with  a  mixture  of 
carbonate  of  soda  and  cyanide  of  potassium  as  the  reducing  agent. 

With  the  exception  of  the  plan  for  removing  the  colour  of  the  or¬ 
ganic  liquid  containing  arsenic,  there  does  not  appear  to  be  any  origi¬ 
nality  about  this  process.  It  is  undoubtedly  much  more  complex  than 
some  of  the  others  for  which  it  is  recommended  as  a  substitute ;  and 
unless  it  were  conducted  by  one  well  versed  in  chemical  manipulation, 
it  might  equally  lead  to  error.  The  value  of  sulphuretted  hydrogen  gas 
as  a  precipitant  has  been  long  known,  and  is  fully  appreciated  by  toxi¬ 
cologists  ;  but  this  does  not  preclude  the  employment  of  other  more 
ready  and  equally  certain  means  for  detecting  arsenic.  The  process 
appears  to  be  rather  adapted  for  separating  arsenic  from  its  ores,  than 
for  detecting  it  as  a  poison  in  medico-legal  cases.  In  practice  we  do 
not  find  the  compounds  of  lead,  bismuth,  copper,  and  mercury,  mixed 
with  arsenic ;  and  therefore  it  is  useless  always  to  have  recourse  to  a 
process  which  invariably  presupposes  the  admixture  of  these  metals 
with  the  poison  criminally  administered.  Even  in  cases  of  suspected 
compound  poisoning,  rare  as  they  are,  there  is  no  difficulty  in  discover¬ 
ing  the  foreign  metal  mixed  with  arsenic  by  appropriate  tests  ;  and  a 
Court  of  law  requires  to  know  whether  arsenic  was  present  and  was  the 
cause  of  death,  rather  than  whether  it  was  mixed  with  traces  of  bismuth 
or  lead,  a  fact  which,  however  interesting  in  a  chemical,  is  wholly  unim¬ 
portant  in  a  medico-legal  view.  It  is  doubtful  whether  by  this  process 
the  absorbed  arsenic  could  be  detected  in  the  soft  parts  of  the  body, 
with  the  same  readiness  as  by  those  of  Marsh  or  Reinsch. 

Medico-legal  Reports. — One  of  the  duties  of  the  medical  jurist 
is  to  draw  up  a  report  of  the  results  of  his  examination  :  1,  in  regard 
to  symptoms ;  2,  in  regard  to  the  post-mortem  appearances  ;  and,  3, 
in  regard  to  the  results  of  an  analysis.  With  respect  to  the  two  first 
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divisions  of  the  report,  I  must  refer  the  reader  to  the  chapter  on  the 
rules  for  investigating  cases  of  poisoning  (ante,  p.  100).  I  need  hardly 
observe,  that  the  time  at  which  , the  person  was  first  seen,  and  the  cir¬ 
cumstances  under  which  the  attendance  of  the  practitioner  was  required, 
as  well  as  the  period  of  death,  should  be  particularly  stated.  The  hour, 
the  day  of  the  week,  and  the  day  of  the  month,  should  he  invariably 
mentioned.  Some  medical  witnesses  merely  state  the  day  of  the  week, 
without  that  of  the  month,  or  vice  versa.  At  a  trial  this  creates  great 
confusion,  by  rendering  a  reference  to  almanacks  necessary.  The  words 
yesterday,  next  day,  &c.  should  never  be  used.  The  facts  which  it  will 
be  necessary  to  enter  in  the  report,  are  specially  stated  under  the  heads 
of  investigation  (see  p.  100) .  If  these  facts  be  not  observed  in  the  order 
there  set  down,  their  value  as  evidence  of  the  cause  of  death,  or  of  the 
criminality  of  particular  parties,  will  be  entirely  lost.-  In  drawing  up 
a  report  of  symptoms  and  post-mortem  appearances,  the  facts  should 
be  in  the  first  instance  plainly  stated  seriatim ,  without  circumlocution, 
and  in  language  easily  intelligible  to  non-professional  persons.  A  re¬ 
porter  is  not  called  upon  to  display  his  erudition,  but  to  make  himself 
understood.  If  technical  terms  are  employed,  their  meaning  should  be 
stated  in  parentheses.  When  a  subject  is  thoroughly  understood  there 
can  be  no  difficulty  in  rendering  it  in  simple  language ;  and  when  it  is 
not  well  understood,  the  practitioner  is  not  in  a  position  to  make  a 
report.  Magistrates,  coroners,  and  barristers  are  very  acute,  and  easily 
detect  ignorance,  even  when  it  appears  under  the  mask  of  erudition. 

In  recording  facts,  a  reporter  should  not  encumber  his  statements 
with  opinions  and  inferences.  His  conclusions  should  be  reserved  until 
the  end  of  the  report.  The  language  in  which  conclusions  are  expressed 
should  be  precise  and  clear.  It  must  be  remembered  that  these  are  to 
form  a  concise  summary  of  the  wdiole  report,  upon  which  the  judgment 
of  a  magistrate  or  the  decision  of  a  coroner’s  jury  will  be  ultimately 
based.  They  should  be  most  strictly  kept  to  the  matters  wrhich  are 
the  subject  of  inquiry.  Thus,  they  commonly  refer  to  the  following 
questions.  What  was  the  cause  of  death  ?  What  are  the  medical 
circumstances  which  lead  you  to  suppose  that  death  was  caused  by 
poison  ?  What  are  the  circumstances  which  lead  you  to  suppose  that 
death  was  not  caused  by  natural  disease  ?  Answers  to  one  or  all  of 
these  questions  comprise  in  general,  all  that  the  reporter  is  required  to 
introduce  into  the  conclusions  of  his  report. 

The  reporter  must  remember,  that  liis  conclusions  are  to  be  based 
only  upon  medical  facts, — not  upon  moral  circumstances,  unless  he  be 
specially  required  to  express  an  opinion  with  regard  to  them,  when  they 
are  of  a  medico-moral  nature.  Further,  they  must  be  based  only  on 
what  he  has  himself  seen  or  observed.  Any  information  derived  from 
others  should  not  be  made  the  basis  of  an  opinion  in  a  medico-legal 
report.  It  is  scarcely  necessary  to  remark,  that  a  conclusion  based  upon 
mere  'probabilities  is  of  no  value  as  evidence. 

In  drawing  up  a  report  on  the  results  of  a  chemical  analysis,  the 
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following  rules  may  be  borne  in  mind.  A  liquid  or  solid  is  reserved 
for  analysis.  1.  When  and  of  whom  or  bow  received?  2.  In  what 
state  was  it  received — seemed  in  any  way,  or  exposed  ?  3.  If  more 

than  one  substance  received,  each  to  be  separately  and  distinctly 
labelled ;  appearance  of  the  vessel,  its  capacity,  and  the  quantity  of 
liquid  (by  measure)  or  solid  (by  weight)  contained  therein.  4.  Where 
and  when  did  you  proceed  to  make  the  analysis,  and  where  was  the 
substance  kept  during  the  intermediate  period  ?  5.  Did  any  one  assist 

you,  or  did  you  make  the  analysis  yourself?  6.  Physical  characters 
of  the  substance.  7.  Processes  and  tests  employed  for  determining 
whether  it  contained  poison.  All  the  steps  of  these  processes  need  not 
be  described ;  a  general  outline  of  the  analysis  will  suffice.  The  magis¬ 
trate  may  thus  satisfy  himself  by  an  appeal  to  others  (if  necessary)  to 
say  whether  the  analysis  has  or  has  not  been  properly  made.  8.  Sup¬ 
posing  the  substance  to  contain  poison, — is  tins  in  a  pure  state,  or 
mixed  with  any  other  body  ?  9.  The  strength  of  the  poison — if  an 

acid  or  if  it  be  in  solution  ;  in  all  cases  the  quantity  of  poison  present. 
10.  Supposing  no  poison  to  be  contained  in  it,  what  was  the  nature  of 
the  substance  ?  Did  it  contain  anything  likely  to  injure  health  or  de¬ 
stroy  life  ?  11.  Could  the  supposed  poisonous  substance  exist  naturally 

or  be  produced  within  the  body  ?  12.  What  quantity  of  the  poison 

discovered,  would  suffice  to  destroy  life,  and  how  far  is  the  dose  likely 
to  be  modified  by  age  or  disease  ? 

There  are  few  reports  in  which  answers  to  most  of  these  questions, 
although  not  formally  put,  will  not  be  required :  and  unless  the  whole 
of  them  be  borne  in  mind  by  the  operator  at  the  time  an  analysis  is 
undertaken,  those  which  are  omitted  can  never  receive  an  answer, 
however  important  to  the  ends  of  justice  that  answer  may  rdtimately 
become. 

The  results  of  analysis  in  the  shape  of  sublimates  or  precipitates 
should  be  preserved  as  evidence  distinctly  labelled  to  correspond  with 
the  report,  in  small  glass  tubes  hermetically  sealed.  In  this  way  they 
may  be  produced  for  examination  at  the  inquest  or  trial. 


CHAPTER  XII. 

ON  THE  EVIDENCE  OF  POISONING  FROM  EXPERIMENTS  ON  ANIMALS — 
UNCERTAINTY  OF  RESULTS — CIRCUMSTANCES  UNDER  WHICH  THIS 
EVIDENCE  TS  ADMISSIBLE — RECEIVED  ON  VARIOUS  TRIALS  FOR 
MURDER  BY  POISON — INJECTION-EXPERTMENTS.  IS  THE  FLESH 
OF  POISONED  ANIMALS  POISONOUS  ?  ANIMAL  FOOD  POISONOUS  IN 
CERTAIN  CASES — RENDERED  POISONOUS  BY  CERTAIN  VEGETABLES. 

Some  toxicologists  have  enumerated  experiments  upon  animals  as  one 
among  the  sources  of  proof  in  cases  of  poisoning.  This  kind  of  evi- 
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dence  rests  upon  the  assumption,  that  poisons  act  on  man  and  the 
lower  animals  in  the  same  way.  The  observations  of  Orfila,  however, 
tend  to  show  that  this  is  partially  true  with  only  two  domestic  ani¬ 
mals,  namely,  the  dog  and  the  cat : — in  all  other  cases,  the  results  by 
no  means  accord.  With  respect  to  experiments  performed  on  dogs 
and  cats,  I  quite  agree  with  the  opinion  expressed  by  M.  Devergie 
(Medecine  Legale,  ii.  457),  that  they  are  in  no  case  fitted  to  show  the 
doses  in  which  particular  poisons  are  injurious  or  fatal  to  man — nor 
can  they  be  safely  trusted  to  prove  the  rapidity  of  action  of  different 
poisons.  All  that  they  are  fitted  for,  is  to  enable  us  to  ascertain 
whether  a  particular  substance  be  injurious  to  animal  life  or  not,  but 
nothing  farther.  In  Donellan  s  case,  this  kind  of  evidence  was  ad¬ 
mitted  to  show  the  poisonous  effects  of  laurel- water ;  and  in  Freeman's 
case,  tried  at  Leicester  in  April  1829,  experiments-  on  animals  were 
received  as  evidence  to  prove  how  speedily  prussic  acid,  in  certain 
doses,  will  destroy  life.  These  experiments  rather  led  to  the  pre¬ 
sumption  that  the  prisoner  was  guilty  of  the  murder  of  a  female  by 
administering  to  her  prussic  acid ;  whereas,  it  was  proved  by  circum¬ 
stances,  that  he  was  innocent.  An  exclusive  reliance  upon  results  so 
obtained,  is  always  liable  to  lead  to  erroneous  medical  evidence.  In 
some  experiments  made  on  dogs  by  Dr.  Reid  and  Dr.  Simpson, 
they  gave  an  ounce  of  Scheele's  prussic  acid  to  one  animal,  and  it  died 
in  about  a  minute  afterwards.  Other  dogs  of  the  same  size,  to 
which  about  six  drops  of  the  same  acid,  from  the  same  bottle,  were 
given,  died  in  the  same  period  of  time ;  although  the  dose  in  the  last 
case  was  only  one-eightieth  part  of  the  quantity  given  in  the  first  ex¬ 
periment.  The  contractility  of  the  heart  was  in  none  of  the  cases 
much  impaired.  (Ed.  Med.  and  Surg.  Journal,  Oct.  1836,  p.  500.) 
Erom  these  and  similar  experiments,  it  is  evident  that  no  fair  infe¬ 
rence  can  be  drawn  of  the  relative  effects  of  prussic  acid  on  man  and 
animals ;  for  there  is  no  agreement  as  to  the  action  of  the  poison  on 
the  latter.  Doses  so  widely  differing  from  each  other,  were  found  to 
kill  dogs  of  similar  size  and  strength  within  the  same  period  of  time. 

When  the  question  is  merely,  whether  a  suspected  substance  admi¬ 
nistered  to  another,  is  or  is  not  poisonous,  then  we  may  occasionally 
be  justified  in  resorting  to  this  kind  of  evidence,  in  order  to  determine 
the  fact.  Most  of  the  common  poisons  are,  however,  capable  of  hav¬ 
ing  their  presence  easily  demonstrated  by  a  chemical  analysis  ;  and  the 
properties  of  the  substance  will  be  thereby  known.  But  evidence 
of  this  description  may  be  sometimes  accidentally  obtained,  and  then 
it  will  often  dispense  with  a  chemical  analysis  of  the  vehicle  of  the 
poison ;  indeed,  it  may  supply  proof  when  no  poison  is  discovered  in 
the  body  of  the  deceased.  An  intelligent  barrister  related  to  me  the 
following  case  which  he  was  engaged  in  prosecuting  on  the  Western 
Circuit  some  years  since.  A  woman  poisoned  her  husband  with 
arsenic  mixed  in  soup  ;  and  after  the  deceased  had  made  a  full  meal, 
she  threw  the  remainder  out  of  a  window  into  a  farm-yard,  thereby 
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thinking  to  defeat  all  attempts  at  discovering  the  means  which  she  had 
adopted  to  destroy  her  husband.  It  happened  at  the  time,  that  a  pig 
and  several  fowls  were  feeding  under  the  window,  and  they  ate  up 
what  fell  on  the  ground.  The  whole  of  these  animals  died  under 
symptoms  of  irritant  poisoning.  The  husband  also  died : — no  poison 
was  detected  in  the  stomach,  although  there  were  the  traces  of  its 
action ;  but  on  opening  the  bodies  of  the  animals,  the  medical  wit¬ 
nesses  found  not  only  the  appearances  usually  produced  by  irritant 
poisons,  but  arsenic  itself  was  readily  discovered  in  the  viscera.  This 
sort  of  evidence  supplied  that  which  was  required  to  complete  the 
case  : — for  while  no  poison  was  detected  in  the  body,  no  portion  of 
the  poisoned  soup  could  be  procured.  The  prisoner  was  convicted  and 
executed. 

Good  negative  as  well  as  affirmative  evidence  may  be  sometimes 
obtained  by  the  examination  of  the  bodies  of  animals  alleged  to  have 
been  poisoned.  The  following  case  is  singular  in  this  respect : — 
A  woman  named  Higgins  was  tried  at  the  Warwick  Summer  As¬ 
sizes,  in  August  1831,  for  the  murder  of  her  uncle  by  poisoning 
him  with  arsenic.  Her  guilt  was  throughout  made  very  clear. 
It  was  proved  that  she  had  bought  arsenic,  and  when  required  to 
account  for  the  possession  of  the  poison,  she  said  that  it  was  for  the 
purpose  of  destroying  vermin — the  excuse  resorted  to  by  all  murderers. 
She  went,  however,  farther  than  this ;  and  actually  pointed  out,  in  cor¬ 
roboration  of  her  statement,  a  dead  mouse,  which  she  said  had  been 
killed  by  the  poison.  This  turned  out  to  be  an  unfortunate  part  of  her 
defence,  for  the  medical  witnesses  showed  that  the  mouse  had  not  died 
from  the  effects  of  arsenic. 

In  the  above  cases,  it  will  be  seen  that  the  evidence  from  the  effects 
of  poison  was  accidental,  and  ancillary  to  the  main  facts  of  poisoning. 
There  is,  however,  one  instance  wherein  evidence  from  experiments  on 
animals  cautiously  performed,  may  be  of  some  importance  on  a  crimi¬ 
nal  trial.  I  allude  to  the  case  where  the  poisonous  substance  is  not 
of  a  nature  readily  to  admit  of  a  chemical  analysis,  as  for  example  in 
substances  belonging  to  the  narcotic  or  narcotico-irritant  class  of 
poisons.  In  such  a  case,  if  the  death  of  an  animal  take  place  under 
the  ordinary  symptoms  of  poisoning  from  the  administration  of  a  sub¬ 
stance,  part  of  which  has  been  taken  by  the  person  whose  life  was 
thus  attempted,  the  evidence  is  very  conclusive.  This  remark  applies 
only  to  liquids  or  solids,  which  are  made  the  vehicle  of  the  poison, — - 
not  to  any  matters  vomited  or  found  after  death  in  the  stomach.  The 
results  here  would  be  fallacious ;  because  such  matters  may,  without 
containing  any  poison  whatever,  give  rise  to  vomiting  and  other  symp¬ 
toms  in  an  animal.  Todere  mentions  a  case,  where  a  young  child, 
after  having  partaken  of  some  broth,  fell  into  a  state  of  stupor,  lost 
all  power  of  deglutition,  and  foamed  at  the  mouth.  Some  of  the 
meat  from  which  the  broth  was  made,  was  given  to  a  cat.  The  animal 
was  seized  with  convulsive  fits,  alternating  with  stupor,  and  died  in 
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about  five  hours.  It  was  rendered  probable  from  the  symptoms,  as 
well  as  from  an  examination  of  the  body  cf  this  animal,  that  these 
effects  were  caused  by  the  introduction  of  a  narcotic  plant  (hyoscyamus) 
into  the  broth.  (Med.  Leg.  iv.  72.)  A  remarkable  instance  of  this 
kind  of  evidence  will  be  found  under  Phosphorus,  in  which  a  shep¬ 
herd  and  his  dog  were  poisoned  by  this  substance,  which  was  detected 
in  the  stomach  of  both  after  fourteen  days’  interment.  In  several 
instances  of  late  vears  this  kind  of  evidence  has  been  received  in  an 
English  court  of  law.  A  woman  named  Sherrington  was  tried  at  the 
Liverpool  Spring  Assizes  in  1888,  for  the  attempt  to  administer  poison 
to  one  Mary  Byres.  The  evidence  showed  that  the  prisoner  had  sent 
to  the  prosecutrix  a  pudding,  by  two  young  children.  On  the  way, 
these  children  tasted  it,  and  finding  that  it  had  an  unpleasant  taste, 
the  prosecutrix  was  put  on  her  guard.  The  pudding  was  sent  to  a 
surgeon  to  be  analysed ;  but  he  could  detect  no  poison  in  it.  He 
suspected,  however,  that  it  contained  a  vegetable  narcotic  poison.  He 
gave  a  piece  about  the  size  of  an  egg  to  a  dog.  In  twenty  minutes 
the  dog  became  sick — in  forty  minutes  it  lost  the  use  of  its  limbs — 
and  died  in  three  hours.  The  prisoner  was  convicted.  Cases  in 
which  evidence  of  this  kind,  accidentally  obtained,  has  been  made 
available  on  charges  of  criminal  poisoning,  are  now  very  numerous. 
(See  Reg.  v.  Foster,  Suffolk  Lent  Assizes,  1847.) 

Is  the  flesh  of  poisoned  animals  poisonous  ? — This  is  a  question 
which  it  is  necessary  to  consider,  because  poultry  and  game  are  not 
unfrequently  poisoned  wilfully  or  accidentally,  and  in  this  state  they 
may  be  eaten  unsuspectingly.  It  is  well  known  that  grain  is  often 
saturated  with  a  solution  of  arsenic  for  agricultural  purposes  before  it 
is  sown  :  if  this  grain  be  eaten  by  poultry,  it  will  destroy  them ;  and 
a  question  may  arise  as  to  the  effects  which  the  flesh  of  the  animals 
so  poisoned,  is  liable  to  produce  on  man.  In  other  instances  poison 
has  been  placed  in  the  way  of  these  animals,  with  the  malicious  object 
of  destroying  them.  Thus  oats  saturated  with  arsenic,  or  with  that 
poison  intermixed,  have  been  placed  in  game-preserves,  for  the  pur¬ 
pose  of  destroying  pheasants  and  other  birds.  During  the  last  spring 
(1846)  two  blackcocks  were  sent  to  me  for  examination,  from  the 
extensive  preserves  of  a  nobleman  in  Scotland.  They  had  been  found 
dead  on  the  grounds.  A  quantity  of  arsenic  was  discovered  inter¬ 
mixed  with  oats  and  the  shoots  of  the  larch,  in  the  crops  and  gizzards 
of  each  bird,  and  arsenic  existed  also  in  the  pectoral  muscles  and  soft 
organs.  There  had  been  previously  a  very  large  destruction  of  game 
on  the  estate,  as  it  was  inferred  from  poison.  There  is  hardly  a  doubt 
that,  when  the  animal  dies  soon  after  the  ingestion  of  poison,  and  ob¬ 
viously  from  its  effects,  the  flesh  would  be  poisonous  to  man,  although 
it  might  require  a  large  quantity  of  the  flesh  to  produce  a  fatal  result. 
Dr.  Christison  reports  a  case  which  renders  this  opinion  highly  probable. 
(On  Poisons,  81.)  This  subject  has  been  examined  in  reference  to 
sheep  by  M.  A  Guerard.  (Ann.  d’Hyg.  1843,  i.  468.)  Some  sheep 
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were  poisoned  by  arsenic,  and  it  became  important  to  determine  how 
far  their  flesh  was  rendered  poisonous  as  food.  A  Commission  was 
appointed  by  the  French  Academy  to  make  inquiry  on  the  subject,  and 
M.  Guerard  has  furnished  a  summary  of  the  results.  The  sheep  sub¬ 
mitted  to  experiment  appeared  well,  even  when  they  were  daily  pass¬ 
ing  arsenic  through  the  faeces  and  urine.  On  giving  to  a  young  dog,  the 
flesh  of  a  sheep  which  had  died  from  arsenic,  the  animal  after  two 
days  was  seized  with  diarrhoea,  and  arsenic  was  detected  in  the  faeces 
and  urine.  Another  dog,  which  ate  the  viscera,  previously  washed, 
had  vomiting  and  symptoms  of  a  more  serious  kind ;  it  became  thinner, 
but  did  not  die  from  the  effects  of  the  poison.  These  results 
proved  that  the  flesh  of  poisoned  animals  is  noxious ;  but  if  they  live 
sufficiently  long,  the  whole  of  the  arsenic  is  voided  in  the  urine  and 
faeces,  and  the  flesh  may  then  be  eaten  with  impunity.  In  an  experi¬ 
ment  on  one  sheep,  arsenic  was  found  in  the  faeces  twenty-two  hours 
after  the  introduction  of  the  poison  into  the  stomach.  Its  elimination 
was  daily  traced ;  and  fifteen  days  after  it  had  ceased  to  appear  in  the 
faeces,  it  was  found  in  the  urine.  It  ceased  to  appear  in  the  mine  on 
the  thirty-fifth  day:  and  when  the  animal  was  killed  on  the  thirty-eighth 
day,  no  arsenic  was  found  in  its  body.  Six  persons  ate  of  the  flesh  without 
suffering  any  ill  effects,  and  a  dog  ate  the  viscera  without  manifesting 
any  symptoms  of  poisoning.  The  flesh,  therefore,  is  only  noxious  in 
the  early  or  acute  stage  of  poisoning,  and  it  is  not  fit  for  food  until 
three  or  four  days  after  arsenic  has  ceased  to  appear  in  the  urine. 
Arsenic  and  corrosive  sublimate  are  much  used  in  this  country  as  a 
lotion  for  the  purpose  of  destroying  the  fly  in  sheep  ;  but  it  is  not 
likely  that  any  question  will  ever  arise  respecting  a  poisonous  impreg¬ 
nation  of  the  flesh  from  this  source,  unless  the  animals  be  speedily 
killed.  In  a  case  reported  by  Mr.  Annan,  two  sheep  died  from  the 
effects  of  the  external  application  of  corrosive  sublimate,  a  poison  which 
is  most  easily  absorbed.  (Med.  Times,  July  25,  1846,  331.)  The 
flesh  of  these  animals  might  have  proved  dangerous  if  it  had  been  eaten. 

The  flesh  of  animals  poisoned  by  copper,  has  been  known  to  produce 
serious  effects  among  those  who  have  eaten  it  as  food.  Dr.  Galtier 
relates  the  following  case.  A  pig  which  had  been  fed  with  corn 
soaked  in  blue  vitriol,  was  so  affected  that  the  owner  had  it  killed,  and 
sold  the  carcase  to  a  butcher.  Seventeen  persons  who  ate  of  the  flesh 
of  this  animal  were  seized  with  violent  colic,  and  those  who  ate  the 
blood  made  into  black  puddings  also  suffered  severely.  The  milk  of  a 
goat,  which  had  eaten  sour  food  out  of  a  copper  vessel,  occasioned 
nausea,  vomiting,  colic,  diarrhoea,  cramp,  and  other  alarming  symp¬ 
toms,  among  fifteen  persons  who  partook  of  it.  They  had  before 
taken  milk  from  the  same  goat  without  injurious  consequences.  The 
animal  itself  became  ill,  and  died  on  the  third  day  under  all  the  symp¬ 
toms  of  poisoning.  The  mucous  membrane  of  the  small  intestines 
was  found  inflamed.  (Toxicologie,  i.  631.)  It  is  to  be  regretted  that 
no  analysis  of  the  food  was  made  in  these  cases  of  acute  poisoning. 
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It  is  a  curious  fact,  that  the  bodies  of  animals  may,  in  some  in¬ 
stances,  be  made  the  vehicles  of  transferring  poison  to  the  human 
subject,  while  the  animals  themselves  do  not  suffer  from  its  effects. 
Thus  the  flesh  of  the  pheasant,  which  feeds  on  the  buds  of  the  Calmia 
latifolia ,  in  North  America,  is  deemed  poisonous  during  the  winter 
and  spring.  (Beck’s  Med.  Jur.  854.)  The  flesh  of  hares  which  have 
fed  upon  Rhododendron  chrysanthum ,  is  considered  to  be  poisonous. 
A  singular  case  occurred  in  France,  in  which  a  whole  family  near 
Toulouse  was  poisoned  by  a  dish  of  snails.  The  symptoms  under 
which  they  suffered  were  those  of  narcotico-irritant  poisoning  ;  and  it 
was  found  upon  inquiry,  that  the  snails  had  been  gathered  from  bushes 
where  they  had  fed  upon  the  leaves  and  young  shoots  of  the  Coriaria 
myrtifolia,  a  powerful  vegetable  poison.  (Gaz.  Medicale,  Oct.  1842; 
also  Med.  Gaz.  xxxi.  237.)  It  has  been  long  known,  that  honey,  de¬ 
rived  from  bees  which  have  fed  upon  the  rhododendron ,  calmia , 
azalea ,  or  datura,  acts  as  a  narcotico-irritant  poison,  producing  vo¬ 
miting,  diarrhoea,  and  vertigo.  In  the  chapter  on  Animal  Irritants 
some  other  facts  will  be  mentioned,  from  which  it  would  appear  that 
the  milk  of  cows  fed  in  certain  districts  of  America  is  poisonous,  and 
gives  rise  to  serious  symptoms,  whether  taken  as  milk  or  made  into 
cheese.  The  flesh  of  the  animal  possesses  also  poisonous  properties ; 
while  the  animal  itself  does  not  suffer  in  health  from  feeding  on  the 
plants.  These  facts  are  explicable  on  the  supposition  that  there  are 
specific  idiosyncrasies  among  different  classes  of  beings,  thus  rendering 
uliat  is  innoxious  to  one,  a  poison  to  another. 

I  have  elsewhere  (p.  28,  ante)  objected  to  certain  physiological  ex¬ 
periments  on  animals,  as  being  liable  to  lead  to  inconclusive  results. 
All  experiments  based  on  the  injection  of  poisons  into  the  blood,  are 
open  to  the  objection  that  great  violence  is  done  to  the  circulation; 
and  it  appears  to  me  that  no  inferences  derived  from  them  can  be 
fairly  applied  to  legal  medicine.  Any  substance  thrown  into  the  cir¬ 
culation  may  thus  destroy  life  by  a  mechanical  action.  M.  Dupuy 
has  lately  come  to  the  conclusion  that  the  brain  of  the  sheep  kills 
animals  even  more  rapidly  than  corrosive  sublimate  !  This  extraor¬ 
dinary  conclusion  vras  derived  from  an  experiment  in  which  a  solution 
of  cerebral  matter  was  injected  into  the  crural  vein  of  an  animal,  and 
death  took  place  in  a  few  minutes.  (Med.  Gaz.  xxxix.  745.)  It  is  not 
at  all  improbable  that  death  was  caused  under  the  circumstances,  but 
it  is  preposterous  to  compare  the  effects  of  sheep’s  brain  with  those  of 
corrosive  sublimate.  Upon  similar  crude  experiments  a  solution  of 
faeces,  or  of  some  most  common  articles  of  food,  might  be  inferred  to 
be  more  poisonous  than  arsenic  ! 
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CHAPTER  XIII. 

WAS  THE  DEATH  OF  APERSON  PRODUCED  BY  POISON,  OR  BY  ANY  OTHER 
LATENT  OR  SECONDARY  CAUSE  ?  DEATH  FROM  UNWHOLESOME 
FOOD — DEATH  FROM  DISEASE  SIMULATING  POISONING — CAUTION 
IN  FORMING  A  DIAGNOSIS — CASES  OF  SUSPECTED  POISONING — 
DEATH  FROM  YIOLENCE  SUPERVENING  ON  POISON.  QUESTIONS  OF 
HOMICIDE  AND  SUICIDE—  OF  TWO  POISONOUS  SUBSTANCES  TAKEN 
BY  THE  DECEASED,  WHICH  CAUSED  DEATH  ? 

We  have  hitherto  considered  those  facts  which  indicate  in  a  disputed 
case  whether  poison  has  or  has  not  been  the  cause  of  death ,  in  a 
previously  healthy  subject.  We  have  supposed  that  the  question  of 
poisoning  would  turn  simply  on  the  affirmative  or  negative,  and  be 
established  or  disproved  by  the  medical  evidence.  We  meet  with  cases, 
however,  in  medico-legal  practice,  wherein  the  question  presents  itself 
under  another  aspect.  Thus  poison  may  have  been  taken  or  admini¬ 
stered  ;  the  fact  of  poisoning  may  be  established  by  the  symptoms, 
post-mortem  appearances,  and  the  actual  discoveiy  of  the  substance  in 
the  food,  in  the  vomited  matters,  or  in  the  stomach  of  the  deceased 
after  death.  All  these  points  may  be  freely  conceded ;  but  the  defence 
will  rest  upon  the  question,  “  Whether  or  not,  the  poison  so  admini¬ 
stered,  was  actually  the  cause  of  death.”  To  establish  a  charge  of 
murder  against  a  prisoner,  it  must  be  proved  that  poison  was  certainly 
and  indisputably  the  cause  of  death.  Any  proof  short  of  this,  as  the 
existence  of  mere  probability,  doubt,  or  suspicion,  will  of  course  lead 
to  an  acquittal.  (See  the  case  of  Pouchon,  Ann.  d’Hyg.  1844,  i.  431.) 
Thus,  then,  the  medico-legal  question  would  be : — Was  death  produced 
by  poison ,  or  by  any  other  latent  or  secondary  cause  ?  The  witness 
will  be  required  to  state  which  of  the  two  probable  or  co-existing 
causes  actually  destroyed  life.  It  may  be  remarked,  that  whenever  we 
obtain  those  proofs  of  poisoning  which  have  here  been  assumed  to 
exist,  the  presumption  is  always  in  favour  of  death  from  poison :  but 
it  is  not  the  less  necessary  for  a  medical  jurist  to  determine,  by  a  care¬ 
ful  inspection  of  all  the  cavities  of  the  body,  whether  death  might  not 
have  been  due  to  some  insidious  disease.  In  a  case  at  all  involved  in 
doubt,  negative  evidence  is  as  important  as  that  which  is  affirmative ; 
and  a  great  error  would  be  in  many  cases  committed,  if  the  examina¬ 
tion  of  a  body  were  stopped  so  soon  as  traces  of  the  action  of  poison 
had  been  discovered.  In  Donellan’s  case,  the  head  of  the  deceased, 
Sir  T.  Boughton,  was  not  examined,  an  omission  which  might,  had 
the  general  evidence  been  less  clear,  have  led  to  difficulty ;  for  the  dis¬ 
eases  from  which  it  was  afterwards  alleged  the  symptoms  of  the  de¬ 
ceased  might  have  proceeded  (apoplexy  and  epilepsy)  have  their  seat 
of  morbid  changes  in  that  part  of  the  body.  An  inspection  of  the 
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head  might,  it  is  true,  have  thrown  no  light  upon  the  question  :  but 
this  is  not  the  point — a  medical  witness  must  not  omit  this  duty,  and 
then  excuse  himself  by  saying  that  no  morbid  changes  might  have 
been  found.  The  assumption  will  always  be  as  much  against  him,  as 
in  his  favour. 

Cases  in  which  the  administration  of  poison  is  admitted,  and  death 
referred  to  some  other  cause,  although  not  common  in  Courts  of  law, 
are  sufficiently  frequent  to  demand  the  serious  attention  of  the  practi¬ 
tioner.  The  following  appear  to  me  to  embrace  the  chief  points  on 
which  a  defence  of  this  kind  may  rest. 

1.  Death  may  be  caused  by  improper  food. —  Tt  has  been 
mentioned  in  a  preceding  chapter  (ante,  p.  11),  that  some  kinds  of 
food  will  cause  death  under  symptoms  resembling  those  of  irritant 
poisoning.  Such  cases  are  not  common,  and  they  appear  to  depend 
often  on  idiosyncrasy  or  peculiarity  of  constitution.  If  poison  be 
taken  with  such  food,  we  might  safely  refer  death  to  the  former,  pro¬ 
vided  the  case  took  the  usual  course  ;  and  that  death  was  preceded  by 
all  or  a  maj  ority  of  the  characters  peculiar  to  the  kind  of  poison  taken. 
If  any  of  these  characters  are  wanting,  this  must  weaken  the  evidence ; 
but  in  most  instances,  it  will  be  found  that  the  symptoms  of  acute 
poisoning  are  so  well  marked,  as  to  extinguish  those  which  may  have 
depended  upon  the  unwholesome  food.  Each  case  must  be  judged  of 
by  itself :  no  general  rules  for  a  decision  can  be  laid  down.  Still,  it 
must  be  remembered,  that  death  is  not  a  very  common  consequence  of 
unwholesome  food,  while  it  is  the  usual  result  of  an  active  poison. 

2.  Death  may  be  caused  by  disease. — This  is  a  case  which 
more  frequently  presents  itself  for  our  consideration  ;  since  poison  is 
often  administered  to  persons  while  labouring  under  disease.  On  a 
post-mortem  examination,  we  may  find,  besides  indications  of  poison, 
marks  of  extensive  disease.  When  this  happens,  the  chief  point  to  be 
considered  is,  whether  the  disease  has  advanced  to  that  degree  to 
account  for  rapid  or  sudden  death ;  for  this  is  one  of  the  essential 
characters  of  acute  poisoning.  Should  the  history  of  the  case  be 
known,  our  judgment  may  be  assisted  by  observing  whether  the  symp¬ 
toms  preceding  death  were  referable  to  a  diseased  condition  of  the 
body,  or  to  poison.  We  cannot  deny  that  singular  coincidences  may 
occur.  A  man  may  have  taken  irritant  poison,  and  yet  death  be 
occasioned  by  abscess  in  the  brain,  or  the  lungs, — by  sudden  haemorrhage, 
or  other  causes.  If  the  poison  were  of  a  nature  to  cut  short  life  sud¬ 
denly,  we  could  not  hesitate  to  refer  death  to  it.  Thus  it  is  scarcely 
possible  to  admit,  when  prussic  acid  is  the  poison,  that  death  should 
be  referred  to  some  diseased  condition  of  the  body  found  on  a  post¬ 
mortem  examination.  Whether  the  person  be  labouring  under  illness 
or  not,  the  taking  of  this  poison  would  be  sufficient  to  account  for 
death.  The  only  exception  would  be  where  the  prussic  acid  was  in 
small  quantity,  and  might  have  been  derived  from  some  accidental 
source.  (Reg.  v.  Tawell,  Bucks  Lent  Assizes,  1845.)  It  is  not  al- 
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ways  so  easy,  however,  to  determine  this  question  in  other  cases  of 
poisoning ;  for,  whether  the  substance  taken  be  opium  or  arsenic, 
there  is  time  for  latent  disease  of  the  heart,  brain  or  lungs,  to  cut 
short  life.  The  history  of  the  symptoms  preceding  death,  will  enable 
us  in  general  to  return  an  answer.  Without  this  history,  or  some 
strong  corroborative  evidence,  a  medical  opinion  can  he  little  more 
than  a  conjecture. 

Several  complex  cases  of  this  description  have  occurred  in  reference 
to  diseases  of  the  stomach,  the  persons  labouring  under  such  diseases 
having  had  poison  administered  to  them.  Thus,  the  organ  has  been 
found  perforated,  and  the  question  has  been,  not  so  much  what  caused 
the  perforation,  as  whether  the  perforation  or  the  poison  caused  death. 
A  woman  swallowed,  by  mistake,  half  an  ounce  of  powdered  chloride 
of  barium  dissolved  in  warm  water.  Nausea  and  vomiting  of  a  wa¬ 
tery  mucus  supervened,  with  twitchings  of  the  facial  muscles,  and 
convulsive  motions  of  the  hands  and  feet.  The  symptoms  continued 
to  increase  in  severity,  and  she  died  about  two  hours  from  the  time  of 
talcing  the  poison,  under  the  most  violent  convulsions.  On  inspection, 
the  stomach  was  found  perforated  posteriorly,  in  the  lesser  curvature 
near  the  cardiac  orifice.  The  aperture  was  of  an  oval  form,  three 
lines  in  diameter  externally,  and  almost  twice  as  large  internally.  The 
margin  appeared  swollen,  and  the  mucous  membrane,  for  about  two 
inches  round,  was  much  thickened,  and  covered  writh  a  bloody  mucus. 
The  stomach  and  small  intestines  were  highly  inflamed :  the  cavity  of 
the  former  contained  mucus  and  coagulated  blood.  The  pharynx  and 
(Esophagus  presented  slight  marks  of  inflammation.  The  poison  was 
found  in  the  stomach  by  chemical  analysis.  Wildberg,  who  has  re¬ 
ported  this  case,  suggested  that  the  perforation  was  due  to  the  previous 
disease,  and  not  to  the  poison  taken.  This  is  very  probable,  for  the 
characters  of  the  aperture  were  those  of  perforation  from  disease ;  and 
it  would  be  very  unlikely  that  the  chloride  of  barium,  if  it  led  to  per¬ 
foration  of  the  stomach  at  all,  should  have  given  rise  to  this  effect  in 
two  hours.  It  is  not  stated  whether  the  woman  suffered  from  any 
symptoms  of  gastric  irritation  prior  to  taking  the  poison,  nor  whether 
the  contents  of  the  stomach  were  found  extravasated  and  the  perito¬ 
neum  inflamed.  But  there  can  be  no  doubt  that  the  woman  died  from 
the  effects  of  the  poison.  This  was  clearly  indicated  by  the  nature  of 
the  symptoms  and  the  post-mortem  appearances.  Admitting  that  no 
mistake  was  made  respecting  the  time  at  which  the  poison  was  swal¬ 
lowed,  it  must  be  considered  remarkable  that  this  substance  should 
have  destroyed  life,  and  left  such  extensive  marks  of  irritation  in  the 
alimentary  canal,  in  the  short  space  of  two  hours. 

The  following  case  was  tried  at  the  Taunton  Spring  Assizes,  1836. 
A  woman  named  Bdney  was  charged  with  the  murder  of  her  husband, 
by  poisoning  him  with  arsenic.  It  appeared  in  evidence,  that  the 
deceased  was  attacked  with  severe  pain  in  the  abdomen,  and  vomiting, 
shortly  after  having  eaten  his  dinner,  which  was  prepared  for  him  by 
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the  prisoner.  Medical  assistance  was  called  in  ;  but  the  man  became 
worse,  and  he  died  in  sixty  hours  after  the  first  attack.  It  was  shown 
that  arsenic  had  been  probably  given  to  him  at  the  dinner ;  and  also 
on  several  other  occasions,  when  it  was  supposed  to  have  been  substi¬ 
tuted  for  some  medicine  prescribed  for  him,  his  symptoms  having  been 
uniformly  aggravated  after  each  dose.  The  chemical  evidence  was 
very  clear  arsenic  was  discovered  in  the  vessel  in  which  the  dinner 
was  dressed ;  also  in  the  stomach  of  the  deceased ;  and  the  poison  was 
traced  to  the  possession  of  the  prisoner.  On  an  examination  of  the 
body,  a  scirrhous  ulcer,  evidently  of  long  standing,  was  found  in  the 
stomach,  near  the  pyloric  orifice.  It  was  about  the  size  of  a  shilling, 
had  a  dark  appearance,  and  the  margin  was  inflamed.  The  mucous 
membrane  of  the  stomach,  as  well  as  the  duodenum,  was  in  such  a 
high  state  of  inflammation  that  it  resembled  red  velvet.  The  defence 
on  the  trial  was,  that  the  symptoms  and  death  of  the  deceased  were 
due  to  the  scirrhous  ulcer,  and  not  to  poison.  It  was  shown  that  the 
deceased  had  suffered  from  a  gnawing  pain  of  the  stomach  for  a  very 
long  period ;  and  it  was  thought  by  himself,  as  well  as  by  others  who 
saw  him,  that  this  last  attack  of  illness  was  nothing  more  than  an  ag¬ 
gravation  of  his  old  complaint.  The  medical  witness,  however,  did  not 
hesitate  to  refer  the  symptoms  and  death  to  arsenic,  for  the  following 
reasons  : — The  symptoms  occurred  suddenly  and  violently,  after  a  meal 
at  which  arsenic  was  proved  to  have  been  administered.  Some  of 
these  symptoms  were  peculiar  to  arsenic,  and  totally  unconnected  with 
the  disease  under  which  the  deceased  was  labouring.  Pain  and  vo¬ 
miting  might  be  ascribed  to  either  cause ;  hut  the  intense  thirst  not 
previously  experienced,  well-marked  inflammation  of  the  conjunctivae, 
coldness  of  the  body,  and  before  death  paralysis  of  the  extremities  with 
loss  of  sight,  were  symptoms  unquestionably  owing  to  the  operation  of 
arsenic,  and  not  to  the  effect  of  chronic  disease.  This  disease  was  not 
likely  to  destroy  life  with  such  rapidity  and  under  such  severe  symp¬ 
toms.  The  post-mortem  appearances  corroborated  the  opinion  founded 
on  the  symptoms,  and  showed  that  death  was  really  due  to  an  active 
irritant  poison.  The  woman  was  convicted  upon  this  evidence. 

The  more  recent  case  of  Reg.  v.  Foster  (Suffolk  Lent  Ass.  1847), 
also  furnishes  an  important  caution  to  medical  witnesses.  The  pri¬ 
soner  was  here  charged  with  poisoning  her  husband.  He  had  died 
somewhat  suddenly :  his  body  was  inspected,  and  death  was  referred 
by  the  inspectors  to  an  inflamed  state  of  the  kidney,  and  a  rupture,  to 
a  very  small  extent,  of  the  inferior  vena  cava.  The  stomach  and  in¬ 
testines  were  subsequently  examined  by  Mr.  Image  and  Mr.  Newham, 
of  Bury  St.  Edmunds,  and  a  large  quantity  of  arsenic  was  found.  The 
whole  of  the  tissues  were  completely  impregnated  with  it.  They  pro¬ 
perly  ascribed  death  to  arsenic,  considering  that  the  condition  of  the 
kidney  was  not  a  sufficient  cause.  The  injury  to  the  vena  cava  was  no 
more  than  what  might  have  arisen  from  an  accidental  puncture  dining 
the  post-mortem  examination.  This  case  is  otherwise  remarkable 
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from  the  fact  that  the  prisoner  was  convicted — although  there  was  no 
apparent  motive  for  the  crime,  although  no  arsenic  had  been  traced 
to  her  possession,  and  there  was  no  direct  proof  of  administration. 

The  next  case  occurred  in  Germany  a  few  years  since.  A  woman, 
after  an  illness  of  many  weeks,  during  which  she  was  subject  to  con¬ 
stant  vomiting  and  other  symptoms  of  disease  in  the  stomach,  died 
suddenly  under  suspicious  circumstances,  and  her  husband  was  ac¬ 
cused  of  having  poisoned  her.  The  parties  had  lived  unhappily  toge¬ 
ther.  The  prisoner,  under  the  pretence  of  relieving  her  disorder,  gave 
her  a  white  powder  and  a  mixture  of  boletus  cervinus.  Soon  after 
taking  this  powder  she  became  much  worse,  and  severe  pain  in  the 
abdomen  with  diarrhoea  came  on.  She  died  nine  days  after  taking  the 
powder ;  and  a  physician  who  saw  her  shortly  before  death,  considered 
her  to  be  labouring  under  the  effects  of  irritant  poison.  The  deceased 
gave  to  the  physician,  the  glass  from  which  she  had  taken  the  alleged 
medicine.  This  contained  a  white  powder,  which,  on  examination, 
proved  to  be  arsenic.  There  were  well-marked  appearances  of  poison¬ 
ing  in  the  stomach.  The  whole  of  the  interior  was  of  a  dull  reddish 
brown  colour :  the  lining  membrane  being  in  some  parts  so  softened 
as  to  have  a  gelatinous  consistency.  About  half  an  inch  from  the 
pylorus,  there  was  a  perforation  of  the  coats  of  the  organ.  The  edges 
of  the  aperture  were  hard,  and  had  a  cicatrized  appearance.  The  sto¬ 
mach  contained  about  twelve  ounces  of  a  reddish  coloured  liquid.  The 
intestines  were  slightly  inflamed.  The  medicine  alleged  to  have  been 
given  by  the  prisoner  to  the  deceased,  was  proved  to  have  been  arsenic 
in  a  decoction  of  the  boletus  cervinus.  The  contents  of  the  stomach 
and  intestines  yielded  no  trace  of  poison,  but  the  analysis  does  not  ap¬ 
pear  from  the  report  to  have  been  very  skilfully  conducted.  The 
medical  opinion  given  at  the  trial  was,  that  the  deceased  had  died 
from  arsenic,  and  not,  as  it  was  alleged,  from  disease.  The  prisoner  was 
acquitted  of  the  charge,  the  Court  doubting  the  correctness  of  the 
medical  opinion  in  favour  of  death  from  poison.  The  witnesses  were 
asked,  whether  they  would  swear,  from  the  post-mortem  appearances 
alone ,  that  the  deceased  had  died  from  arsenic ;  but  this  they  declined 
doing.  The  previous  disease  of  the  stomach,  and  illness  of  the  de¬ 
ceased,  were,  in  the  judgment  of  the  Court,  a  sufficient  cause  of  the 
symptoms  and  death.  It  is  proper  to  state  also,  that  the  evidence  of 
administration  by  the  prisoner  was  defective.  (Rust’s  Magazin,  1887. 
50  B.  2  H.) 

I  have  already  referred  to  a  case,  in  which  a  woman  labouring  under 
malformation  of  the  heart  was  supposed  to  have  taken  nux  vomica,  and 
to  have  died  from  its  effects.  The  facts,  however,  showed  that  death 
had  been  really  caused  by  an  obstruction  to  the  circulation  through  the 
heart  (ante,  p.  69.) 

The  two  following  cases  are  related  by  Henke.  A  young  girl  died 
under  suspicious  circumstances,  and  an  inspection  of  the  body  was 
ordered.  The  viscera  were  found  healthy,  except  those  of  the  abdo- 
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men.  The  stomach  contained  three  ounces  of  a  reddish  coloured 
liquid.  Its  mucous  membrane  was  of  a  dark  red  colour,  and  near  the 
pylorus  were  several  spots  of  a  clear  yellow  hue.  The  contents  of  the 
stomach,  on  analysis,  yielded  arsenic.  The  account  given  by  the 
mother  was,  that  the  deceased,  some  weeks  before,  had  met  with  a  fall, 
after  which  she  complained  of  pain  in  her  side.  Shortly  before  her 
death  she  said  she  felt  ill,  and  vomited  repeatedly, — she  went  to  bed 
early,  and  died  without  being  convulsed.  The  medical  opinion  was, 
that  she  had  been  poisoned ;  but  the  Court  held,  that  the  fact  of  poi¬ 
soning  was  not  proved,  and  the  prisoner  charged  with  the  crime,  was 
acquitted.  This  case  shows  that  there  is  great  difficulty  in  forming  a 
medical  opinion,  when  there  is  no  satisfactory  account  of  the  symp¬ 
toms  preceding  death.  In  the  case  of  The  Queen  v.  Jennings  (Berks 
Lent  Assizes,  1845),  the  deceased  was  not  seen  by  a  medical  man 
during  life,  but  the  stomach  was  inflamed,  and  arsenic  was  found  in  it. 
The  only  account  of  the  symptoms  preceding  death,  was  derived  from 
the  evidence  of  a  young  girl.  The  Court  held  that  the  fact  of  poison¬ 
ing  was  established. 

In  the  nest  case,  a  man  was  charged  with  having  given  to  his  wife, 
who  had  been  for  a  long  time  ill,  a  small  quantity  of  arsenic,  in  four 
different  doses.  The  only  symptoms  that  followed,  were  general  ill¬ 
ness  and  vomiting.  Another  and  stronger  dose  was  then,  it  is  sup¬ 
posed,  administered ;  and  after  suffering  severe  pain,  the  woman  died 
the  day  following.  The  body  was  inspected  twenty-four  hours  after¬ 
wards.  In  the  abdomen,  the  pancreas  was  found  enlarged  and  in  a 
scirrhous  state,  evidently  proceeding  from  chronic  disease.  The  lining 
membrane  of  the  stomach  was  inflamed,  and  it  presented  gangrenous 
spots.  It  contained  a  greyish  coloured  liquid  having  a  gritty  feel. 
The  uterus  was  in  a  state  of  scirrhous  enlargement.  The  contents  of 
the  stomach,  on  analysis,  were  found  to  contain  arsenic.  The  medical 
opinion  was,  that  notwithstanding  the  marks  of  extensive  disease  in 
the  viscera  of  the  abdomen, — the  post-mortem  appearances  and  the  de¬ 
tection  of  the  poison  in  the  viscera,  proved  that  the  deceased  had  died 
from  arsenic.  The  counsel,  in  defence,  raised  objections  to  this  view, 
on  the  ground  that  the  head  had  not  been  examined,  and  that  the 
chemical  analysis  was  defective.  The  Faculty  of  Leipsic  being  ap¬ 
pealed  to,  overruled  the  objections.  The  diseased  state  of  the  pan¬ 
creas  might,  in  their  opinion,  have  given  rise  to  vomiting,  emaciation, 
and  death,  but  not  to  so  sudden  a  death.  The  chemical  analysis, 
although  in  some  respects  defective,  sufficiently  demonstrated  the  pre¬ 
sence  of  arsenic  in  the  viscera.  (Zeitschrift  der  S.  A.) 

A  case  of  great  interest  in  a  medico-legal  view  has  been  reported  by 
Dr.  Carson.  (Monthly  Journal  of  Medical  Science,  Aug.  1846,  p.  142.) 
A  sailor  after  making  a  hearty  meal  was  seized  with  intense  pain  in 
the  abdomen,  and  died,  without  any  relief  from  treatment,  in  about 
fifteen  hours.  On  inspection,  a  large  opening  was  found  in  the  sto¬ 
mach,  and  the  whole  of  the  mucous  membrane  at  the  cardiac  end  was 
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intensely  injected.  The  small  intestines,  from  the  stomach  to 
the  caecum,  were  equally  injected,  and  appeared  like  red  velvet.  A 
number  of  round  worms  (X.  teres)  were  found  in  the  small  intestines, 
some  of  them  still  living.  The  other  organs  of  the  chest  and 
abdomen  were  healthy.  There  had  been  an  effusion  of  fluid  into  the 
peritoneum  (through  the  perforation),  but  there  was  no  sign  of  peri¬ 
tonitis.  Dr.  Brett  examined  the  stomach,  its  contents,  and  the  fluids 
of  the  abdomen ;  and  a  trace  of  arsenic  was  discovered,  so  slight  that 
Dr,  Brett  did  not  consider  it  sufficient  to  enable  him  to  give  an  opinion 
that  arsenic  was  the  cause  of  death.  The  jury  returned  a  verdict, 
leaving  the  real  cause  of  death  in  doubt,  i.  e.  that  the  deceased  died 
from  inflammation  and  perforation  of  the  stomach,  which  might  have 
been  produced  by  arsenic  or  natural  causes.  Dr.  Carson  considered 
that  the  rupture  of  the  stomach  was  due  to  the  rapid  development  of 
gas  as  a  consequence  of  the  acetous  fermentation  of  the  contents. 

As  arsenic  was  really  discovered  in  this  case,  it  is  obvious  that  it 
must  have  been  taken  by  the  deceased,  although  this  does  not  appear 
from  the  symptoms  and  moral  circumstances.  What  was  the  cause  of 
death — disease  or  poison  ?  Arsenic  does  not  commonly  produce  per¬ 
foration,  and  it  is  very  unlikely  that  it  should  have  caused  a  large 
aperture  in  the  stomach  in  fifteen  horns.  But  arsenic  would  account 
for  the  highly  inflamed  condition  of  the  alimentary  canal,  and  the  actual 
quantity  found  in  the  body  after  death,  however  small,  is  of  course 
merely  a  residue  of  what  has  killed.  The  report  states  that  no  effusion 
of  lymph,  -or  other  sign  of  peritonitis,  was  observed.  The  perforation, 
therefore,  if  the  cause  of  death,  does  not  appear  to  have  operated  fatally 
in  the  usual  way.  The  aperture  in  the  stomach  could  not  be  ascribed 
to  the  worms,  as  these  were  found  in  the  small  intestines.  This  is  a 
most  difficult  case  on  which  to  express  an  opinion,  but,  taking  the 
whole  of  the  facts,  with  the  positive  evidence  of  the  presence  of  arsenic, 
it  appears  highly  probable  that  death  was  caused  by  poison.  The  only 
other  view  of  the  matter  is,  that  there  was  rupture  of  the  stomach 
operating  fatally  by  shock.  This  leaves  unexplained  the  extensively 
inflamed  condition  of  the  stomach  and  intestines. 

In  the  following  number  of  the  same  journal  (Sept.  1846,  p.  184) 
is  another  case  by  Dr.  Paterson,  in  which  no  doubt  existed  that  poison 
had  been  taken,  but  the  cause  of  death  appeared  somewhat  obscure. 
A  girl,  set.  18,  swallowed  a  drachm  of  King’s  yellow  (a  mixture  of 
sulphuret  of  arsenic,  lime,  and  sulphur).  In  about  two  hours  she  began 
to  vomit,  and  she  still  vomited  when  admitted  into  the  Infirmary,  i.  e. 
about  ten  or  twelve  horns  after  having  taken  the  poison.  When  ad¬ 
mitted,  there  wras  great  anxiety,  with  collapse,  coldness  of  surface,  and 
a  scarcely  perceptible  pulse.  On  the  day  following,  the  signs  of  irri¬ 
tation  in  the  alimentary  canal  abated  under  treatment,  and  symp¬ 
toms  of  acute  bronchitis  supervened.  She  died  sixty  hours  after 
having  taken  the  poison.  Appearances  indicative  of  inflamma¬ 
tion  were  found  in  the  larynx,  trachea,  bronchi  and  lungs  :  but 
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there  was  no  sign  of  active  inflammation  about  the  stomach,  and 
the  intestines  were  healthy  throughout.  There  could  be  no  doubt 
that  death  was  immediately  caused  by  bronchitis :  but  the  question  to 
decide  was,  whether  this  had  arisen  from  the  usual  accidental 
causes,  or  whether  it  was  produced  by  the  poison.  Prom  the 
fact  that  the  mucous  membrane  of  the  trachea  and  lungs  has  been  occa¬ 
sionally  found  inflamed  in  cases  of  arsenical  poisoning.  Dr.  Paterson 
concluded  that  the  arsenic  was  here  the  remote  cause,  and  that  the 
inflammatory  action  probably  extended  by  continuity  from  the  alimen¬ 
tary  canal  into  the  air-passages.  This  question  is  of  considerable  im¬ 
portance.  Let  us  suppose  that  some  person  had  been  charged  with 
criminally  administering  the  poison.  Could  he  have  been  convicted 
of  murder  under  the  circumstances  P  Could  a  medical  witness  have 
sworn  without  hesitation  that  the  poison  produced  the  fatal  bronchitis, 
and  caused  death ;  and  that  it  was  quite  impossible  that  the  disease 
could  have  arisen  by  any  coincidence  from  accidental  causes  ?  It  ap¬ 
pears  to  me  that  such  an  opinion  would  not  have  been  justifiable,  be¬ 
cause  acute  laryngitis,  although  it  may  by  possibility  occur,  cannot  be 
reckoned  among  the  ordinary  fatal  sequelae  of  arsenical  poisoning ;  and 
it  would  be  exceedingly  difficult  to  produce  a  single  instance  in  which 
arsenic  had  clearly  and  indisputably  caused  death  by  exciting  inflamma¬ 
tion  of  the  mucous  membrane  of  the  air-passages. 

Cases  of  this  description  are  very  numerous,  and  the  facts 
are  highly  instructive.  They  show  how  difficult  it  is,  in  many  in¬ 
stances,  for  a  medical  jurist  to  give  a  positive  opinion  whether  a  person 
has  died  from  poison  or  disease.  A  large  number  of  such  cases  have 
been  referred  to  me  within  the  last  ten  years.  A  few  of  the  more 
recent,  which  appear  to  illustrate  some  important  principles  in  refe¬ 
rence  to  the  evidence  of  general  poisoning,  are  subjoined. 

Of  the  first  case,  I  obtained  the  following  history  from  the  surgeon 
who  consulted  me  on  the  subject.  “  I  was  sent  for  to  see  a  patient  who  £ 
had  been  amaurotic  and  in  some  degree  paralytic  for  about  seven  t 
years.  He  was  suffering  from  general  derangement  of  the  system, 
without  any  marked  symptoms,  and  expressed  himself  as  having  no  ti 
pain  either  in  the  head,  stomach,  or  bowels.  I  prescribed  for  him  an 
aperient,  and  some  diffusive  stimuli.  He  continued  in  much  the  same 
state  for  about  two  days ;  and  on  the  fourth  day  was  attacked  with 
vomiting  of  a  brownish  matter,  but  unattended  with  pain.  The  abdo¬ 
men  was  much  distended  with  flatus,  and  quite  tympanitic.  On  the  ? 
evening  of  this  day,  while  sitting  on  the  close-stool,  he  was  seized  with 
faintness  to  such  an  extent,  as  to  induce  those  about  him  to  suppose  f 
that  he  was  sinking ;  but  after  a  short  time  he  rallied.  The  next  day 
he  appeared  worse ;  but  still  there  wras  no  marked  symptom  of  disease, 
and  in  the  evening  he  complained  of  a  frequent  desire  to  make  water, 
but  he  was  not  able  to  pass  much.  He  was  now  seen  by  a  medical 
friend,  who  found  him  in  such  a  hopeless  state,  that  he  thought  any 
interference  useless.  The  next  morning  between  nine  and  ten  o’clock 
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he  expressed  a  frequent  desire  to  micturate :  he  got  out  of  bed,  but 
soon  fainted,  after  which  a  good  deal  of  urine  passed  away  involunta¬ 
rily  ;  and  in  a  short  time  he  died.  On  a  post-mortem  examination, 
all  the  organs  of  the  body,  except  the  stomach,  liver,  kidneys,  and 
bladder,  presented  a  healthy  appearance.  There  was  marked  inflam¬ 
mation  of  the  stomach ,  which  was  quite  contracted,  but  free  from  any 
signs  of  ulceration  or  corrosion.  It  contained  about  two  drachms  of 
a  turbid  liquid,  possessing  no  peculiar  odour.  The  vessels  of  the  sto¬ 
mach  were  much  injected,  and  the  lining  membrane  presented  patches 
of  inflammation.  The  same  appearance  of  redness  was  met  with  for 
about  four  inches  in  the  upper  part  of  the  duodenum ;  but  this  almost 
entirely  disappeared  after  the  third  day.  The  intestines  contained  no 
solid  nor  liquid  matter,  but  were  distended  with  flatus.  The  liver  and 
kidneys  were  congested,  and  the  bladder  contained  about  two  pints  of 
urine.  There  was  no  sign  of  inflammation  in  the  organ,  nor  was  there 
any  appearance  of  peritonitis.  It  could  not  be  ascertained  that  any  of 
the  symptoms  had  been  increased  after  any  meal  or  the  administration 
of  food,  nor  was  it  possible  to  account  for  the  gastritis,  of  which  dim¬ 
ing  life  the  deceased  had  no  symptom,  except  slight  vomiting.  A  co¬ 
roner’s  inquest  was  held  in  this  case,  and  a  verdict  was  returned  of 
“  Died  from  inflammation  of  the  stomach but  the  cause  of  the  in¬ 
flammation  could  not  be  assigned.”  After  the  inquest  it  was  considered 
advisable  to  examine  the  stomach,  and  the  liquid  taken  from  it.  The 
stomach  and  its  contents  were  forwarded  to  me  for  that  purpose.  The 
liquid  was  of  a  brownish  colour,  slightly  acid,  and  partially  decom¬ 
posed.  It  contained  a  turbid  brownish  sediment,  and  the  whole 
amounted  to  two  drachms.  The  liquid  and  the  sediment  were  sepa¬ 
rately  examined  for  arsenic  and  the  more  common  irritant  poisons, 
but  not  a  trace  of  any  of  these  bodies  could  be  detected  in  them.  The 
mucus  scraped  from  the  inflamed  stomach  was  then  examined,  but 
with  a  like  result.  The  whole  of  the  organ  was  then  cut  into  small 
pieces,  and  boiled  in  muriatic  acid  and  water  for  two  hours.  The 
liquid  thus  obtained  was  of  a  dark  colour,  highly  acid,  clear,  and  free 
from  viscidity.  It  amounted  in  quantity  to  about  four  ounces.  A 
piece  of  bright  copper  was  introduced  into  the  liquid,  when  it  had 
been  brought  to  the  boiling  point, — and  allowed  to  remain  for  half  an 
hour.  For  some  minutes  the  copper  underwent  no  change ;  but  in 
less  than  a  quarter  of  an  hour  the  whole  surface  of  the  metal  acquired 
a  dark  grey  tarnish,  very  closely  resembling  that  produced  by  arsenic 
under  the  same  circumstances.  The  copper  was  dried,  and  the  grey 
powder  scraped  from  the  surface  and  heated  in  a  reduction  tube,  but 
no  white  crystalline  sublimate  could  be  obtaiued.  It  should  be  observed, 
that  the  greater  part  of  the  powder  scraped  off  was  metallic  copper,  the 
coating  amounting  to  only  a  very  thin  film.  The  result  was  therefore 
by  no  means  conclusive ;  and  as  neither  the  liver,  spleen,  nor  any  part 
of  the  body  of  the  deceased  could  be  procured,  in  order  to  confirm  or 
remove  the  suspicion  excited  by  this  deposit  on  the  metal,  the  investi- 
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gation  was  abandoned.  The  symptoms,  so  far  as  they  could  he  ob¬ 
served  in  the  case,  were  not  those  of  poisoning  by  arsenic  ;  and  yet  it 
is  difficult  to  account  for  the  well-marked  inflammation  of  the  stomach 
and  duodenum,  and  the  chemical  effect  on  the  copper ;  for  the  whole  of 
the  materials  employed  in  the  analysis  were  pure.  It  was  proposed 
that  the  body  of  the  deceased  should  be  disinterred  for  the  examina¬ 
tion  of  the  liver  and  other  viscera  ;  but  the  coroner  did  not  consider 
that  the  circumstances  warranted  this  step,  as  there  was  no  moral 
evidence  that  any  party  had  administered  poison  to  the  deceased. 

An  investigation  of  some  importance  took  place  before  Mr.  Lewis, 
coroner  for  Essex,  in  October  1846,  in  which  a  woman,  already  com¬ 
mitted  for  the  murder  of  her  two  children  by  poison,  was  implicated. 
The  accused  had  paid  several  visits  to  the  mother  of  the  deceased,  an 
infant  aged  ten  months,  and  had,  as  it  was  supposed,  on  more  than 
one  occasion  put  some  substance  into  its  mouth,  which,  according  to 
the  deposition  of  the  witnesses,  was  of  a  pink  colour.  Immediately 
after  this  it  is  stated  the  child  appeared  very  ill,  was  sick,  dribbled  or 
was  salivated,  its  jaw  dropped,  and  it  appeared  convulsed :  on  one 
occasion  it  shortly  fell  fast  asleep.  The  last  tinir  that  the  accused  had 
had  access  to  the  child,  and  was  seen  to  give  it  anything,  was  about 
three  months  before  its  death.  It -was  stated  that  the  child  had  been 
healthy  up  to  this  period,  but  it  then  fell  off,  was  liable  to  attacks  of 
vomiting  after  food :  it  gradually  wasted  away,  and  died.  A  careful 
inspection  of  the  body  was  made  ;  the  viscera  were  in  a  healthy  condi¬ 
tion,  except  those  of  the  abdomen.  The  mesenteric  glands  were  con¬ 
siderably  enlarged.  The  greater  end  of  the  stomach  was  so  softened, 
that  it  gave  way  on  being  touched :  some  fluid  escaped,  which  was 
collected  for  analysis.  The  gall-bladder  was  unusually  distended  with 
bile.  The  liquid  of  the  stomach,  with  the  viscera,  were  forwarded  to 
me  for  examination.  The  liquid  was  of  a  vinous  nature  (some  wine 
had  been  given  to  the  child  before  death),  mixed  with  sugar  and  par¬ 
tially  digested  food :  there  was  no  trace  of  any  kind  of  poison  either 
in  it  or  in  the  tissues  of  the  stomach  and  intestines.  The  opinion 
given  was,  that,  so  far  as  the  examination  went,  the  child  might  have 
died  from  natural  causes,  i.  e.  from  disease  of  the  mesenteric  glands ; 
and  a  verdict  was  returned  accordingly. 

The  circumstances  of  this  case  were  of  an  exceedingly  suspicious 
kind.  The  accused  had  a  bad  character :  she  was  already  committed 
on  a  charge  of  destroying  by  poison  two  of  her  own  children  eighteen 
months  before.  Her  house  had  been  searched,  and  no  less  than 
eighteen  different  medicinal  preparations,  some  of  them  active,poisons, 
were  found.  The  whole  of  these  had  been  sent  to  me  for  analysis  by 
the  Essex  magistrates ;  and  there  could  be  no  doubt  from  the  facts 
proved  at  the  inquest,  that  some  substance  had  been  given  to  the 
child  by  this  woman,  who  had  so  suspiciously  sought  it  out,  and  en¬ 
deavoured  to  get  it  from  the  keeping  of  its  mother.  The  alleged  mo¬ 
tive  for  this  act  need  not  be  entered  into :  the  child  was  illegitimate,  and 
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[this  part  of  the  case  implicated  another  party.  Here,  then,  much 
caution  was  required  in  giving  an  opinion,  for  the  moral  evidence  was 
j  exceedingly  strong. 

The  poisons  found  in  the  possession  of  this  woman  were  compoimds 
1  of  lead,  mercury  (including  the  ointment  of  the  nitrate  of  this  metal), 
i  and  cantharides.  A  sugar-plum,  which  wras  supposed  to  contain 
j  arsenic,  was  proved  to  consist  of  nothing  more  than  sugar  and  starch. 

The  only  substance  of  a  pink  colour  found  in  her  possession,  was  some 
!  sulphur-ointment  coloured  red  by  a  small  quantity  of  cinnabar.  The 
main  question  was,  whether  a  dose  of  any  of  these  substances,  given 
three  months  before,  could  have  caused  the  symptoms  and  subsequent 
death.  The  symptoms  could  hardly  be  reconciled  with  the  known 
effects  of  any  of  these  substances :  the  dribbling  even  is  stated  to  have 
come  on  immediately,  and  does  not  appear  to  have  continued ;  besides, 
this  might  be  referred  to  commencing  dentition.  It  was  represented 
to  the  coroner,  that  if  the  dose  of  the  mercurial  preparation  was  small, 
the  symptoms  would  have  soon  passed  away,  and  the  child  would  have 
recovered :  if  large,  they  wrould  have  been  of  a  more  intense  kind, 
would  have  progressively  increased  until  death,  and  this  would  have 
happened  probably  within  a  few  days  or  a  fortnight  of  the  time  at 
which  the  poison  was  administered,  Not  one  of  the  eighteen  sub¬ 
stances  (given  in  a  single  dose),  which  were  found  in  the  possession  of 
the  accused,  and  analysed,  could  account  for  the  lingering  and  death  of 
this  child  three  months  after  the  period  of  administration.  Consider¬ 
ing  that  no  mineral  poison  was  detected  in  the  contents  or  tissues  of  the 
stomach  and  intestines,  and  that  there  was  not  the  least  appearance  of 
the  past  or  recent  action  of  any  poison  in  or  about  the  alimentary 
canal  (the  softening  of  the  stomach  being  a  post-mortem  change  inde¬ 
pendent  of  poison),  there  was  an  entire  want  of  evidence  to  show  that 
the  deceased  had  died  from  poison.  On  the  other  hand,  the  slow  ema¬ 
ciation  of  the  body,  with  the  great  enlargement  of  the  mesenteric 
glands,  rendered  it  probable  that  there  was  here  sufficient  to  account 
for  death  from  natural  causes.  It  was,  however,  a  question  whether 
this  enlargement  of  the  glands  might  not  have  been  a  secondary  result 
of  some  noxious  substance  administered  three  months  before  death. 
Any  cause  of  irritation  in  the  alimentary  canal  might  probably  lead  to 
the  enlargement  of  the  glands ;  but  such  an  appearance  has  not,  so 
far  as  I  know,  ever  been  witnessed  as  an  effect  either  of  acute  or 
chronic  irritant  poisoning.  When,  moreover,  it  is  considered  that  the 
enlargement  of  these  glands  is  one  of  the  most  common  forms  of 
natural  disease  among  the  children  of  the  poor,  and  is  a  very  frequent 
cause  of  death, — also  that  the  causes  of  it — scrofulous  constitution, 
improper  food,  and  obstructed  dentition — are  very  common,  it  would 
be  improper  to  refer  this  morbid  condition,  in  the  absence  of  direct 
proof,  to  the  action  of  a  mineral  poison.  There  was  no  doubt 
that  some  substance  had  been  given  to  the  child,  and  perhaps 
with  improper  intention ;  but  there  was  an  entire  want  of  proof  that 
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this  substance  had  been  the  cause  of  death  three  months  afterwards. 
The  conclusions  from  the  whole  of  the  medical  facts  were — 1.  That 
whatever  caused  the  symptoms,  death  was  not  due  to  poison.  2.  That 
tabes  mesenterica,  most  probably  depending  on  natural  causes,  was  i 
the  immediate  cause  of  death.  The  prisoner  was  therefore  exculpated  i 
on  this  charge. 

A  child  labouring  under  mesenteric  disease  may,  however,  have 
poison  administered  to  it,  and  die  from  its  effects.  The  fact  must  then  t 
rest  upon  the  symptoms,  post-mortem  appearances,  or  chemical  ana-  i 
lysis.  The  following  case  was  referred  to  me  in  June  1846.  In  this  i 
instance  death  was  ascribed,  upon  insufficient  evidence,  to  mesenteric 
disease,  when  it  was  really  due  to  poison.  It  also  teaches  a  caution,  , 
namely,  that  in  an  unknown  case,  a  medical  opinion  of  the  cause  of  I 
death  should  never  be  given  until  an  inspection  of  the  body,  and  an  i 
analysis  of  the  contents  of  the  viscera,  has  been  made. 

On  Monday,  June  8th,  about  ten  o’clock  p.m.,  a  wicker  basket  was 
found  in  a  doorway,  containing  the  body  of  a  male  child,  apparently 
about  four  years  old,  recently  dead.  At  the  coroner’s  inquest  the 
evidence  given  by  the  medical  witness  was  to  the  effect,  “  that  the 
deceased  child  was  two  years  and  a  half  old ;  that  he  had  never 
walked ;  that  he  was  diseased  from  birth  by  rickets,  and  an  affection 
of  the  mesenteric  glands :  consequently,  there  could  be  no  motive  for  ; 
destroying  a  life  which  was  likely  to  be  cut  off  by  disease.”  The  wit¬ 
ness  was  asked  by  the  coroner  if  he  had  made  a  post-mortem  exami¬ 
nation  of  the  body.  He  said  he  had  not.  The  jury  being  dissatisfied 
with  this  medical  opinion,  the  inquest  was  adjourned,  and  another  I 
medical  gentleman  was  requested  to  examine  the  body,  which  took  i 
place  five  days  after  it  had  been  found.  The  external  appear¬ 
ance  indicated  a  boy  between  four  and  five  years  of  age ;  light  sandy  , 
hair,  rough  and  wiry ;  forehead  freckled,  as  if  he  had  been  accustomed 
to  run  about  the  country  ;  head  well  formed,  and  the  bones  all  united 
full  complement  of  teeth.  Trunk  and  arms  well  formed  ;  lower  ex-  ■ 
tremities  rather  small ;  the  soles  of  the  feet  thick  and  hard,  as  though 
he  had  been  accustomed  to  make  the  natural  use  of  them.  The  mouth 
appeared  to  have  had  some  corrosive  substance  applied  to  it,  for  the  : 
tongue  was  hard,  black,  and  charred,  which  appearance  extended  until 
it  was  gradually  lost  in  the  pharynx.  The  stomach  in  situ :  The  ) 
short  curvature  was  very  dark,  approaching  to  sloughing ;  and  when 
secured  by  ligatures  at  each  orifice  for  the  purpose  of  removal,  this  i 
dark  portion  gave  way,  and  a  part  of  the  contents  escaped-  by  , 
two  or  three  perforations.  The  remainder,  when  emptied  into  a  ves-  | 
sel,  looked  like  thin  gruel  mixed  with  bread.  This  pultaceous  mass, 
diluted  with  distilled  water  and  filtered,  after  being  submitted  to  va¬ 
rious  tests,  gave  unequivocal  evidence  of  the  presence  of  arsenic. 

The  gentleman  who  furnished  me  with  the  foregoing  particulars  I 
brought  a  portion  of  the  contents  of  the  stomach  to  me,  in  order  to 
have  an  opinion  respecting  the  presence  of  arsenic=  The  poison  was 
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held  dissolved  in  the  fluid  in  large  quantity,  and  it  was  obtained  in  a 
few  minutes,  by  Reinsch’s  process,  in  the  state  of  arsenions  acid.  But 
for  the  dissatisfaction  expressed  by  the  jury  respecting  the  first  medi¬ 
cal  opinion  of  the  cause  of  death  before  an  inspection  was  made,  the 
usual  verdict  of  “  found  dead”  might  have  been  returned,  and  the 
crime  of  minder  by  poison  have  thus  remained  for  ever  concealed. 

The  longer  life  is  protracted  after  the  supposed  administration  of 
poison,  the  more  difficult  becomes  the  decision.  It  will  be  seen  from 
the  facts  above  related,  that  a  question  of  this  kind  can  only  be  satis¬ 
factorily  settled,  by  a  reference  to  the  particulars  attending  each  case. 
The  following,  which  occurred  to  I)r.  Christison,  is  in  this  re¬ 
spect  interesting.  A  man  named  Munn  was  tried  at  the  Inverary 
Spring  circuit,  for  the  double  crime  of  procuring  abortion,  and  of 
murder  by  poisoning.  The  moral  evidence  and  symptoms  together, 
left  no  doubt  that  arsenic  had  been  given ;  and  that  the  deceased,  a  girl 
with  whom  the  prisoner  cohabited,  had  laboured  under  the  effects  of 
this  poison  in  a  very  aggravated  and  complex  form  for  twelve  days. 
After  that,  she  began  to  recover  rapidly,  and  in  the  course  of  a  fort¬ 
night  was  free  from  every  symptom,  except  weakness  and  pains  in  the 
hands  and  feet : — in  short,  all  things  considered,  she  was  thought  to 
be  out  of  danger.  But  she  then  became  affected  with  headache  and 
sleeplessness,  and  died  in  nineteen  days  more  under  symptoms  of 
obscure  general  fever,  without  any  local  inflammation.  The  medical 
opinion  given  was,  that  granting  the  girl’s  first  illness,  as  it  appeared 
from  moral  and  medical  evidence,  to  be  owing  to  arsenic,  her  death 
could  not  be  ascribed  to  that  poison  with  any  certainty.  (On  Poisons, 
p.  56.) 

This  question  may  sometimes  present  itself  to  a  medical  witness 
under  another  form,  namely,  whether  a  person  has  died  from  a  medicine 
exhibited  in  an  improper  dose  or  from  disease.  Thus  a  person  enfeebled 
by  age  or  disease,  may  be  killed  by  a  powerful  drastic  purgative.  In¬ 
fants  may  be  killed  by  small  doses  of  opium  or  calomel.  Several  lives 
have  been  already  lost  by  the  effects  of  repeated  doses  of  gamboge  and 
aloes,  exhibited  in  large  quantities  to  enfeebled  persons,  under  the  form 
of  Morison’s  pills ;  and  convictions  for  manslaughter  have  taken  place 
on  this  ground.  The  questions  here  will  be,  1 .  Whether  the  medicine 
or  the  disease  caused  death  ;  or,  2.  Whether  the  medicine  accelerated 
death,  by  aggravating  the  disease  or  rendering  it  fatal.  The  responsi¬ 
bility  of  the  accused  will  depend  upon  the  answers :  and  it  will  be  for 
a  jury  to  consider  whether  there  were  sufficient  knowledge  and  caution 
employed  by  the  person  prescribing  it.  The  most  simple  remedies, 
improperly  used,  may  thus  act  like  poisons,  and  destroy  life.  Such 
cases  are  commonly  too  well  marked,  to  admit  of  much  difficulty  in 
deciding  as  to  the  real  cause  of  death. 

3.  Death  may  have  been  caused  bv  violence  and  not  by 
poison. — A  person  who  has  taken  poison  may  be  maltreated,  and  the 
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question  will  arise,  whether  the  poison  or  the  maltreatment  was  the  cause  i 
of  death.  The  solution  of  this  question  cannot  in  general  he  very  dif¬ 
ficult,  when  the  history  of  the  case  is  before  us.  Two  instances  of  i 
this  kind  are  recorded  by  Christison,  both  of  them  quoted  from  foreign 
authorities.  He  suggests,  what  is  highly  probable,  that  their  real 
nature  would  not  have  been  discovered  in  this  country,  owing  to  the 
very  superficial  way  in  which  inquiries  into  the  causes  of  death  are  j 
here  conducted : — the  rule  being,  not  to  call  for  a  post-mortem  exami¬ 
nation  of  a  body  unless  there  be  suspicion,  when  in  point  of  fact,  in 
numerous  instances,  the  inspection  may  be  the  only  source  from  which 
suspicion  of  violence  will  proceed ;  and  the  very  circumstance  of  hold¬ 
ing  an  inquest  implies  something  like  suspicion  as  to  the  cause  of  death. 

Wildberg  was  called  upon  to  examine  the  body  of  a  girl,  who  died 
while  her  father  was  chastising  her  for  stealing.  It  was  supposed  by 
all,  that  the  girl  had  died  from  the  effects  of  the  violence.  On  the 
arms,  shoulders,  and  back,  many  marks  of  violent  treatment  were 
found,  and  under  some  of  them  blood  was  extravasated  in  large  quan¬ 
tity.  The  injuries,  although  severe,  did  not  appear  sufficient  to  account  ! 
for  the  sudden  death  ;  he  therefore  proceeded  to  examine  the  cavities, 
and  on  opening  the  stomach  he  found  it  very  much  inflamed,  and  lined 
with  a  wrhite  powder,  which  was  proved  to  be  arsenic.  It  turned  out  I 
that  on  the  theft  being  detected,  the  girl  had  taken  arsenic  for  fear  of  I 
her  father’s  anger :  she  vomited  during  the  flogging,  and  died  in  slight 
convulsions.  Upon  this,  Wildberg  imputed  death  to  the  arsenic,  and  i 
the  man  was  exculpated. 

A  woman  at  Berlin,  who  had  lived  on  bad  terms  with  her  husband,  , 
went  to  bed  in  perfect  health,  but  soon  afterwards  her  mother  found  I 
her  breathing  very  hard,  and  on  inquiring  into  the  cause,  discovered  a  i 
wound  on  the  left  side  of  the  breast.  A  surgeon  was  sent  for,  and  the 
haemorrhage,  which  was  slight,  was  arrested :  but  the  woman  died 
towards  morning.  On  an  inspection,  it  was  found  that  the  wound 
had  penetrated  the  pericardium  without  touching  the  heart,  and  that 
the  haemorrhage  had  been  caused  by  a  division  of  one  of  the  intercos¬ 
tal  arteries :  but  very  little  blood  was  effused  in  the  chest.  Coupling 
these  circumstances  with  the  trifling  loss  of  blood  during  life,  and  the  j 
fact  that  she  had  much  vomiting  and  some  convulsions  immediately 
before  death,  it  appeared  to  the  medical  examiner  that  she  could  not 
have  died  from  the  wound.  On  a  further  inspection  of  the  body,  signs  of 
corrosion  and  irritation  were  found  in  the  mouth,  throat,  and  stomach, 
and  the  remains  of  some  nitric  acid  were  discovered  in  a  glass  in  the 
room.  The  facts  proved  that  she  had  died  from  poison.  (On  Poisons, 
p.  48.)  The  cause  of  death  may  be  easily  assigned  in  such  cases  when 
the  circumstances  are  known ;  but  it  is  evident  that  without  great 
care  in  conducting  post-mortem  examinations,  the  apparent  may  be 
sometimes  mistaken  for  the  real  cause. 

The  kind  of  violence  may  sometimes  sufficiently  account  for  death 
without  reference  to  the  poison  which  may  have  been  taken.  The 
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following  remarkable  case  occurred  in  1836.  A  young  man  was 
found  hanging  in  his  bed-room,  quite  dead.  He  was  suspended 
by  his  cravat,  and  his  feet  were  within  an  inch  of  the  floor.  The 
door  of  the  room  was  fastened  on  the  inside,  and  it  was  proved 
that  no  one  could  have  had  access  to  it.  An  earthen  pan  was 
found  near  the  bed,  containing  about  a  pint  of  blood,  which  appeared 
to  have  proceeded  from  a  very  deep  incision  in  the  bend  of  the  left 
arm  of  the  deceased.  The  razor  with  which  this  had  been  inflicted, 
was  found  on  the  mantelpiece.  It  came  out  in  evidence,  that  on  the 
night  previously,  the  deceased  had  swallowed  a  quantity  of  arsenic, 
and  had  suffered  severely  from  the  effects  of  the  poison ;  although,  at 
the  time,  it  was  supposed  that  his  illness  was  due  to  other  causes.  In 
this  case  there  wrere  three  modes  by  which  suicide  was  attempted. 
The  deceased  had  first  taken  poison,  then  wounded,  and  afterwards 
hung  himself.  There  could  be  no  doubt  that  death  was  caused  by 
hanging ;  and  had  the  wound  been  inflicted,  and  the  poison  adminis¬ 
tered  by  other  parties,  this  opinion  might  have  been  safely  expressed. 
Had  the  body  been  found  hanging  in  a  suspicious  locality,  these  cir¬ 
cumstances  might  have  created  a  strong  presumption  of  murder. 

A  singular  case  is  reported  by  M.  Desgranges,  in  which  a  man  was 
found  lying  on  the  ground  in  an  insensible  state,  with  marks  of  con¬ 
tusions  on  his  body  as  if  he  had  fallen  from  the  window  of  his  room. 
He  died  without  recovering  his  senses.  On  inspection,  a  large  quantity 
of  carbonate  of  copper  was  found  diffused  through  the  whole  of  the  ali¬ 
mentary  canal.  From  the  facts  which  came  out,  the  cause  of  death 
was  referred  to  this  poison.  (Med.  Gaz.  xxxi.  495.) 

The  real  cause  of  death  may  not,  however,  be  always  so  clear ;  for  a 
severe  wound,  sufficient  to  account  for  death,  may  have  been  inflicted 
on  the  individual  who  has  taken  poison.  A  case  occurred  to  Mr. 
Watson  of  Edinburgh,  which  may  serve  as  an  illustration.  A  stout, 
corpulent  woman,  aged  60,  was  brought  into  the  Royal  Infirmary, 
on  the  evening  of  the  7th  February,  1838,  having  her  throat  ex¬ 
tensively  cut :  she  died  shortly  after  admission.  It  was  ascertained 
that  she  had  swallowed  two  ounces  of  sulphuric  acid,  a  quarter 
of  an  hour  before  cutting  her  throat.  After  having  taken  the 
acid,  she  was  seen  writhing  in  great  pain :  she  had  then  put  a  razor 
into  her  pocket,  and  left  the  house  to  cut  her  throat.  She  inflicted 
the  incisions  on  arriving  in  the  street,  was  immediately  seen,  and 
conveyed  to  the  Infirmary,  which  was  close  by.  She  died  in  about 
half  an  hour  after  taking  the  sulphuric  acid.  (Ed.  M.  &  S.  J., 
April,  1840.)  The  wound  in  the  throat  was  very  deep,  and  besides 
other  vessels,  it  divided  completely  the  internal  jugular  vein  on  the  left 
side.  At  the  inspection,  there  being  then  no  suspicion  of  poison,  it  was 
supposed  that  the  haemorrhage  from  the  wround  sufficiently  accounted 
for  death.  On  opening  the  abdomen,  three-fourths  of  the  stomach 
were  wanting,  its  coats  having  been  dissolved  and  decomposed  by  the 
action,  as  it  was  proved,  of  strong  sulphuric  acid.  Whether  this  or 
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the  haemorrhage  was  the  cause  of  death,  it  was  rather  difficult  to  say : 
but  probably  the  loss  of  blood,  by  weakening  the  system,  accelerated 
the  effect  of  the  shock  produced  from  the  extensive  disorganization  of 
the  stomach  by  a  corrosive  poison.  Thus  both  causes  may  have 
operated,  since  it  is  unusual  for  sulphuric  acid  to  destroy  life  within  so 
short  a  period  of  time.  I  need  hardly  observe,  that  had  the  wound 
been  inflicted  by  another,  a  most  important  question  would  have  arisen 
respecting  the  degree  of  criminality  to  be  attached  to  the  party  who 
had  inflicted  it.  For  some  interesting  cases  and  good  practical  sug¬ 
gestions  on  this  subject,  see  Belloc,  Corn’s  de  Med.  Leg.  148. 

4.  Op  twto  poisonous  substances  taken  by  the  deceased, 
which  caused  death. — This  question  does  not  relate  so  much  to  the 
subject  of  compound  poisoning,  as  to  cases  of  the  following  kind,  which 
may  require  careful  medical  investigation.  A  person  may  have  poison 
administered  to  him  while  labouring  under  the  effects  of  powerful  medi¬ 
cine,  or  of  some  other  poison.  Thus  a  patient,  while  under  a  course  of 
mercury,  may  have  had  corrosive  sublimate  administered  to  him  with  in¬ 
tent  to  murder.  After  a  certain  period,  violent  salivation  with  sloughing 
may  ensue,  and  the  patient  die.  Is  death  in  such  a  case  to  be  ascribed 
to  the  corrosive  sublimate,  or  to  the  mercurial  medicine  previously 
administered  ?  It  may  be  necessary  to  state,  that  death  is  sometimes 
a  result  of  the  severe  salivation,  induced  by  the  preparations  of  this 
metal,  prescribed  medicinally,  in  a  mild  form  and  in  small  doses. 

In  Butterfield/ s  case,  tried  at  Croydon  many  years  ago,  this  ques¬ 
tion  incidentally  arose.  The  prisoner  was  indicted  for  administering 
corrosive  sublimate  to  the  deceased.  The  immediate  cause  of  death 
was  profuse  salivation :  and  this  was  referred,  by  the  medical  wit¬ 
nesses,  to  the  operation  of  the  poison.  It  was  proved,  however,  in 
the  defence,  that  about  two  months  previously  to  this  attack,  the 
deceased  had  been  under  treatment  with  some  quack-medicine,  by 
which  he  was  violently  salivated ;  but  this  salivation  had  entirely 
ceased,  and  during  the  whole  of  the  above-mentioned  period  he  had 
abstained  from  taking  any  mercurial  preparation.  It  was  at  this 
time  that  the  corrosive  sublimate  was  supposed  to  have  been  secretly 
administered  to  him  in  small  doses.  The  prisoner,  however,  was 
acquitted  of  the  charge,  on  the  ground  that,  as  mercury  had  been 
introduced  into  the  system  of  the  deceased  by  the  quack-medicine,  the 
fatal  salivation  might  have  proceeded  from  a  recurrent  operation  of 
this  medicine,  and  not  from  the  poison. 

Sometimes  the  action  of  the  two  substances  will  be  so  entirely  dif¬ 
ferent,  as  to  create  no  difficulty  in  determining  which  caused  death. 
At  the  Oxford  Spring  Assizes  1836,  a  woman  named  Tarver  was  in¬ 
dicted  for  the  murder  of  her  husband  by  poisoning  him  with  arsenic. 
The  evidence  showed  that  the  deceased,  who  was  a  labourer,  went  to 
his  work  between  four  and  five  o’clock  in  the  morning.  In  about  ten 
minutes  afterwards,  he  became  very  sick :  he  continued  to  become 
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worse  until  about  two  o’clock  on  the  same  day,  when  he  died,  nine 
hours  after  his  first  seizure.  He  suffered  chiefly  from  a  burning  heat 
in  the  stomach  and  violent  vomiting.  Arsenic  was  traced  to  the  pos¬ 
session  of  the  prisoner.  It  was  proved  that  she  had  prepared  break¬ 
fast  for  her  husband  on  the  morning  on  which  he  was  seized ;  and 
that  among  other  dishes  she  gave  him  some  rice-pudding.  On 
opening  his  body,  the  stomach  was  found  highly  inflamed :  its  surface 
covered  with  a  grey  sanguineous  mucus,  and  at  the  pyloric  extremity 
there  was  a  large  patch  of  a  deep  mulberry  colour.  An  analysis  of  the 
contents  of  the  organ  was  made,  and  arsenic  was  discovered  in  them 
in  very  large  quantity.  The  defence  chiefly  rested  upon  the  following 
point.  It  was  proved  that  two  days  before  the  deceased  was  attacked 
with  this  severe  illness,  he  had,  of  his  own  accord,  taken  some  pills 
made  of  scorched  wood-laurel,  nitre,  and  flour  ;  and  it  was  stated  by 
the  medical  witness  that  wood-laurel  was  an  acrid  poison.  He  thought, 
however,  that  if  this  substance  had  acted  as  such,  and  had  caused 
death,  it  would  have  begun  to  operate  in  ten  or  twelve  hours  at  the 
farthest.  But  as  the  deceased  was  proved  to  have  been  quite  well  on 
the  whole  day  after  he  took  these  pills,  and  that  forty-eight  hours  had 
elapsed  before  any  alarming  symptoms  began,  the  witness  thought  that 
they  could  have  had  no  connexion  with  the  symptoms  or  death  of  the  de¬ 
ceased.  The  symptoms,  as  well  as  the  post-mortem  appearances,  proved 
that  death  had  been  caused  by  arsenic.  The  prisoner  upon  this  evidence 
was  convicted,  and  confessed  before  execution,  that  she  had  put  arsenic 
into  the  pudding  served  for  her  husband’s  breakfast.  The  correctness 
of  the  medical  opinion  in  this  case  cannot  be  disputed.  The  operation 
of  wood- laurel  as  a  poison,  even  had  it  been  administered  in  sufficient 
quantity  to  do  mischief  (a  fact  not  proved  in  evidence),  was  not  likely 
to  be  suspended  for  forty-eight  hours,  and  then  burst  out  with  such 
severe  symptoms,  and  destroy  life  in  nine  hours. 

The  following  case  is  of  some  interest  in  relation  to  this  question. 
A  woman  was  found  dead,  and  near  her  body  was  a  glass  containing 
some  sulphuric  acid.  This  gave  rise  to  a  suspicion  of  poisoning.  On 
inspection,  the  mouth  and  fauces  were  covered  with  a  black  mucous 
matter,  and  the  oesophagus  was  filled  with  a  tarry -looking  mass,  which 
had  a  strong  acid  reaction.  The  coats  were  softened,  and  the  lining 
membrane  was  easily  detached.  The  stomach  was  throughout  inflamed, 
and  of  a  brownish  black  colour :  its  coats  were  so  softened,  that  it 
could  not  be  moved  without  lacerating  it.  It  contained  a  large  quan¬ 
tity  of  a  black  viscid  liquid,  in  which,  as  well  as  in  that  of  the  oesopha¬ 
gus,  arsenic  and  sulphuric  acid  were  detected.  (Von  ltaimann, 
Med.  Jahrb.  20  B.  2  S.  221.)  Admitting  that  two  poisons  were  taken 
in  this  case,  which  was  taken  first  P  Most  probably  the  arsenic.  It 
is  more  difficult  to  say  which  caused  death,  because  the  deceased  was 
not  seen  during  life ;  and  probably  she  was  already  labouring  under  the 
effects  of  arsenic  when  she  swallowed  the  sulphuric  acid.  The  fact  of 
this  last  poison  having  been  taken,  appears  to  shew  that  it  was  a  case 
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of  suicide.  But  perhaps  the  sulphuric  acid  itself  contained  arsenic  as 
an  impurity,  since  some  specimens  prepared  from  arsenical  pyrites,  are 
found  to  be  impregnated  with  a  large  quantity  of  this  substance. 

It  is  obvious  that  for  the  proper  investigation  of  cases  of  this  de¬ 
scription,  the  medical  witness  should  be  prepared  with  a  full  knowledge 
of  the  peculiar  properties  of  most  poisons, — the  doses  in  which  they 
prove  fatal, — the  power  which  they  have  of  modifying  each  other’s 
effects, — and  the  period  of  time  within  which  they  produce  their  symp¬ 
toms  and  commonly  destroy  life. 


CHAPTER  XIV. 

CONCLUDING  REMARKS  ON  GENERAL  POISONING - MORAL  AND  CIR¬ 

CUMSTANTIAL  PROOFS — LEGAL  RELATIONS  OF  THE  SUBJECT — 

STATISTICS  OF  POISONING - CORONERS’  RETURN  OF  DEATHS  FROM 

POISON  IN  1837-8 — RETURN  FOR  1840— DEATHS  FROM  POISON 
IN  FRANCE  AND  DENMARK. 

The  duty  of  a  medical  witness  as  such,  is  accomplished  when  he 
has  proved  on  a  charge  of  criminal  poisoning,  that  death  was  certainly 
due  to  poison.  The  moral  and  circumstantial  evidence  must  prove 
that  the  accused  was  the  party  who  gave  it ; — this  proof  often  fails, — - 
the  fact  of  administration  cannot  be  brought  home  to  the  accused,  and 
the  case  falls  to  the  ground.  It  is  not  within  the  province  of  this  work 
to  treat  of  moral  and  circumstantial  evidence  in  cases  of  poisoning. 
Proofs  of  this  kind,  it  is  true,  are  sometimes  very  closely  mixed  up  with 
the  evidence  of  professional  witnesses,  and  in  the  foregoing  chapters  some 
of  these  have  been  already  adverted  to.  A  witness  must,  however,  be 
cautious  not  to  base  his  opinion,  in  questions  of  poisoning,  on  moral  and 
circumstantial  proofs.  He  is  called  upon  to  give  a  medical  opinion  of 
the  cause  of  death,  and  from  medical  facts  only.  The  moral  and 
circumstantial  proofs  refer  chiefly  to  the  administration  of  poison  by  a 
particular  party,  and  the  intent  of  the  person  charged  with  the  crime : 
— it  is  therefore  considered  to  fall  within  the  province  of  the  jury 
alone  to  decide  on  their  relevancy  and  value,  although  it  must  be  con¬ 
fessed,  that  many  of  these  facts  can  only  be  properly  estimated  by 
persons  versed  in  medical  science.  Supposing  death  by  poisoning  to 
have  been  clearly  proved,  it  may  be  necessary  to  ascertain  whether  the 
act  was  the  result  of  accident ,  suicide ,  or  homicide.  This  is  a  question 
also  for  a  jury  to  determine,  and  not  for  a  witness ;  although  its  so¬ 
lution  often  depends  upon  a  proper  appreciation  of  medical  circum¬ 
stances.  Suicide  or  murder  will  sometimes  be  inferred,  according  to 
the  medical  evidence  given  of  the  effects  of  certain  poisons.  Some 
speedily  annihilate  volition  and  the  power  of  locomotion,  and  therefore 
render  it  a  question  of  serious  difficulty,  whether  particular  acts  could 
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or  could  not  have  been  performed  after  the  deceased  had  taken  the 
poison.  On  the  answer  to  this,  may  depend  the  acquittal  or  conviction 
of  a  person  charged  with  the  crime. 

There  is  one  peculiarity  in  the  legal  consequences  of  the  act  of  killing 
by  poison,  namely,  that  the  act  itself  is  generally  considered  in  law  to 
be  evidence  of  malice.  If  a  poison  is  knowingly  administered  to 
another,  with  the  intention  of  destroying  life,  the  crime  is  never  reduced 
to  manslaughter, — whatever  may  have  been  the  provocation  which  the 
party  administering,  has  received  from  the  person  whose  life  he 
has  thus  taken.  It  is  not  necessary,  therefore,  that  any  particular 
enmity  should  be  proved  to  have  existed  between  the  prisoner  and  de¬ 
ceased,  although  this  often  weighs  as  a  strong  moral  circumstance 
against  the  former  ;  and  the  absence  of  any  apparent  motive  for  this 
crime,  on  the  other  hand,  is  always  regarded  as  a  strong  presumption 
in  favour  of  the  accused.  When  a  man  is  killed  by  a  wound  in  a 
quarrel,  the  law  will  sometimes  find  an  excuse  for  the  act,  from  the 
heat  and  passionate  excitement  under  which  the  aggressor  was  labouring 
at  the  time  ;  but  if  the  aggressor  should  avenge  himself  by  secretly 
administering  poison  to  his  adversary,  there  is  no  excuse  for  the  act, 
since  it  evinces  cool,  reflecting,  and  deep-rooted  malice.  That  death 
by  poison  should  ever  amount  to  manslaughter,  therefore,  it  must  be 
shown,  that  the  substance  was  administered  to  or  laid  in  the  way  of 
the  deceased  by  mistake,  or  with  innocent  intention ;  and  the  proof  of 
this  always  lies  with  the  accused — the  law  inferring  that  malice  exists 
until  the  contrary  appears  from  the  evidence.  Whether  malice  exist 
or  not,  is,  however,  in  general  soon  made  apparent  from  the  evidence  of 
the  prosecution. 

There  is  one  curious  point  in  our  law,  namely,  that  in  order  to  make 
the  killing  murder,  it  is  necessary  that  the  party  should  die  from  the 
effects  of  the  poison,  within  a  year  and  a  day  from  the  time  at  which 
it  was  taken.  (Archbold’s  Criminal  Pleading,  845.)  In  practice,  this 
restriction  is  of  little  importance,  because  most  cases  of  criminal  poison¬ 
ing,  if  they  prove  fatal  at  all,  destroy  life  within  a  period  much  shorter 
than  that  required  to  constitute  murder  by  the  law.  Still,  such  a  rule 
as  this  ought  not  to  be  allowed  to  exist  in  any  shape  ;  because  it  is 
quite  possible  that  death  may  take  place  from  the  indirect  effects  of 
poisoning  (as  in  the  mineral  acids),  long  after  the  period  assigned. 
In  this  respect  the  laws  of  Scotland  and  Prance  seem  much  more 
consistent  with  reason  and  justice.  According  to  these,  a  prisoner  may 
be  held  responsible*  at  whatever  period  death  may  ensue,  provided 
it  be  clearly  traced  to  the  action  of  the  poison. 

The  present  state  of  the  English  law  with  regard  to  the  crime  of 
poisoning  is  as  follows : — 

The  wilful  administration  of  poison,  followed  by  death,  constitutes 
murder,  and  capital  punishment  is  annexed  to  the  crime  by  the  com¬ 
mon  law  of  England. 

Under  a  recent  statute,  1  Viet.  c.  Ixxxv.  s.  2,  the  administration  of 
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poison  with  intent  to  murder,  if  followed  by  ledily  injury  dangerous  to 
life ,  though  not  by  death,  is  also  a  capital  felony. 

By  s.  3,  of  the  same  statute,  the  attempt  to  administer  poison  with 
intent  to  commit  murder,  although  no  bodily  injury  whatever  ensue,  is 
an  offence  liable  to  he  punished  by  transportation  or  imprisonment. 

In  concluding  this  chapter,  I  wish  to  call  the  attention  of  the  reader 
to  some  facts  connected  with  the  statistics  of  poisoning.  In  relation 
to  medico-legal  practice,  this  is  a  subject  of  some  interest ;  because 
it  will  indicate  to  the  medical  jurist,  the  poisons  which  are  most 
frequently  selected  for  the  purposes  of  suicide  and  murder,  and  with  the 
properties  of  which,  it  will  be  expected  that  he  should  be  acquainted. 
Unfortunately,  very  few  tables  of  this  kind  have  been  published ;  and 
those  which  have  appeared  are  defective  in  many  points.  One  of  the 
best  is  that  which  was  published  some  years  since  from  the  returns 
made  by  the  coroners  of  England,  of  the  number  of  inquisitions  held 
in  the  years  1837  and  1838,  wherein  death  was  caused  by  poison. 
The  following  is  an  abstract  of  the  paper,  which  appeared  in  the  Medi¬ 
cal  Gazette  for  November,  1839. 

The  number  of  deaths  by  poison  (returned)  in  the  two  years  above 
mentioned,  were,  exclusive  of  two  cases  of  suffocation  by  gases,  541, 
of  which  number  282  were  males,  and  252  females.  The  substances 
which  caused  death,  may  be  taken  in  the  following  numerical  order. 


r  Laudanum  .  .133 

Opium  - 

Opium  . 

42 

1  Other  preparations  . 

21  - 

196 

Arsenic 

•  •  •  • 

.  185 

Sulphuric  acid 

.  32 

Prussic  acid  .... 

.  27 

Oxalic  acid  .... 

.  19 

Corrosive  sublimate  and  mercury 

.  15 

Mixed  or  compound  poisoning  . 

.  14 

Oil  of  bitter  almonds 

4 

Poisonous  mushrooms 

4 

Colchicum,  nux  vomica  (of  each  3) 

6 

Nitric  acid,  caustic  alkali,  tartar  emetic,  acet. 
morphia,  strychnia,  deadly  nightshade, 
aconite  (of  each  2)  .  .  .14 

Bichrom .  potash,  nit .  silver,  Goulard  ’  s  extract, 
sulph.  iron,  mur.  tin,  hellebore,  castor-oil 
seeds,  savin,  hemlock,  cantkarides,  cayenne 
pepper,  (of  each  1)  .  .  .11 

-  527 

Unknown  ......  14 

-  541 

[A  little  discrepancy  exists  in  the  relative  number,  probably  owing 
to  the  fact  that  in  several  instances  some  of  the  poisons  were  taken  in 
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a  compound  state.  The  reader  will  find  the  details  in  the  Med.  Gaz. 
xxv.  p.  204.] 

It  will  be  seen  by  this  table,  that  the  largest  proportion  of  cases  of 
poisoning  in  England,  are  those  by  opium  and  arsenic  :  the  greater 
number  of  the  former,  being  cases  of  suicide  and  accident,  and  of  the 
latter,  cases  of  criminal  poisoning.  There  can  be  no  doubt  that  the 
number  of  deaths  from  poison  which  annually  occur  in  England  and 
Wales,  are  much  greater  than  this  table  represents.  The  annual  regis¬ 
tration  of  deaths,  although  defective  with  respect  to  the  number  from 
individual  poisons, — two  only,  i.  e.  arsenic  and  opium,  being  commonly 
recorded,  and  these  imperfectly, — shows  that  the  mortality  from  this 
cause,  including  overdoses  of  medicine,  is  greater  than  is  commonly 
supposed.  I  here  subjoin  a  table  of  the  deaths  from  poison  in  1840, 
drawn  up  from  the  sixth  Annual  Report  of  the  Registrar-General 
(1844).  The  deaths  from  this  cause  in  1840  are  stated  to  have 
been  849,  of  which  number  there  were  181  males  and  168  females. 
The  cases  of  suicide  from  poison  were  161,  being  87  females  to  74  males, 
— the  cases  of  accident  or  homicide  were  188,  being  107  males  to  81 
females.  Of  the  75  cases  of  poisoning  by  opium,  42  occurred  in  chil¬ 
dren  under  five  years  of  age, — a  lamentable  proof  of  the  extensive  mor¬ 
tality  among  children  from  the  improper  administration  of  this  drug. 
These  cases  occur  among  the  returned  deaths  from  opium  ;  but  under 
the  head  of  medicines  improperly  administered,  three-fourths  of  the 
deaths  took  place  among  children  under  five  years  of  age ! 

Opium  .......  75 

Arsenic  ......  32 

Other  poisons,  including  medicines  impro¬ 
perly  administered  .  .  .  .242 

Total  deaths  from  poison  in  1840  .  349 

It  would  be  a  considerable  benefit  to  medical  science,  if  the  poisons 
which  caused  death,  were  more  distinctly  specified  in  the  Registration 
returns.  The  poison  or  medicine  should  be  stated  as  distinctly  as  in  the 
returns  now  made  with  respect  to  fatal  diseases.  The  cases  of  poison¬ 
ing  by  arsenic  and  opium  in  the  above  table,  are  evidently  understated. 

The  two  next  are  tables,  the  one  of  the  statistics  of  poisoning  in 
Denmark  from  the  year  1830  to  1835  (Med.  Gaz.  xxv.  575);  the 
other  of  94  cases  observed  in  France  during  a  period  of  seven  years. 


1825-32  (Briand,  p.  434). 

IN  DENMARK. 

Sulphuric  or  nitric  acid,  generally  diluted  .  .74 

Arsenic  .  .  .  .  .  .  .  .16 

Caustic  alkalies  ......  5 

Opium  ........  2 

Litharge,  verdigris  (of  each  1)  .  .  .  .2 

- -  99 
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IN  PRANCE. 

Arsenic  ........  60 

My  powder  .......  3 

Verdigris  .......  7 

Corrosive  sublimate . .5 

Cantharides  .......  5 

Nux  vomica  .  4 

Nitric  acid  .......  2 

Acet.  lead,  carb.  lead,  sulph.  zinc,  tartar  emetic, 
opium,  prussic  acid,  mercurial  ointment,  orpi- 
ment  (of  each  1) . 8 


94 

It  is  difficult  to  compare  these  two  tables  with  the  preceding, — the 
number  of  observations  being  much  fewer.  Poisoning  by  arsenic  is, 
however,  proved  by  them  to  be  very  common.  Out  of  616  charges  of 
poisoning  in  Prance  during  a  period  of  twenty  years,  one-half,  if  not 
two-thirds,  were  cases  of  poisoning  by  arsenic.  (Plandin,  Des  Poisons, 
i.  448.)  It  is  remarkable  that  the  mineral  acids  should  have  caused 
so  many  deaths  in  the  kingdom  of  Denmark,  the  proportion  being  no 
less  than  three-fourths  of  the  whole  number. 
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NON  -  ME  T  ALLIC  IRRITANTS. 


CHAPTER  XY. 

DIVISION  OP  IRRITANT  POISONS.  SULPHURIC  ACID  OR  OIL  OP  VITRIOL. 
GENERAL  REMARKS.  SYMPTOMS  CAUSED  BY  THIS  POISON — SOME¬ 
TIMES  PRODUCES  SUPPOCATION — ACTION  OP  THE  DILUTED  ACID — 
TIME  AT  WHICH  THE  SYMPTOMS  BEGIN.  CAN  THEY  CEASE  AND 
REAPPEAR  ? — POST-MORTEM  APPEARANCES  IN  ACUTE  AND  CHRONIC 
CASES.  QUANTITY  OP  ACID  REQUIRED  TO  DESTROY  LIFE — FATAL 
DOSES — PERIOD  AT  WHICH  DEATH  TAKES  PLACE — TREATMENT — - 
CHEMICAL  ANALYSIS — CARBONIZATION  OP  ORGANIC  MATTER  BY 
THE  ACID — MODE  OP  DETECTING  THE  POISON  IN  PURE  AND  MIXED 
LIQUIDS — OBJECTIONS  TO  THE  TESTS — THE  ACID  NOT  ALWAYS 
POUND  IN  THE  STOMACH  —  ITS  DETECTION  IN  ARTICLES  OP 

CLOTHING - AROMATIC  SULPHURIC  ACID — SULPHATE  OP  INDIGO — 

QUANTITATIVE  ANALYSIS. 

General  remarks. — Irritant  poisons  may  be  divided  into  four  groups 
— the  non-metallic — the  metalloids — the  metallic — and  those  of  an 
organic  nature,  i.  e.  derived  from  the  vegetable  and  animal  kingdoms. 
The  non-metallic  irritants  comprise  the  mineral  acids,  oxalic  acid,  the 
alkalies,  and  their  salts.  According  to  strict  chemical  views,  the 
alkalies  and  their  salts  should  be  placed  among  the  metallic  irritants ; 
but  it  will  be,  in  many  respects,  convenient  to  consider  them  in  the 
same  group  with  the  acids.  Besides,  although  they  certainly  have 
metallic  bases,  the  demonstration  of  the  existence  of  the  metal,  is  never 
required  at  the  hands  of  a  medical  jurist,  as  in  the  case  of  the  true 
metallic  irritants.  Among  the  mineral  acids,  we  shall  first  speak  of 
poisoning  by  sulphuric  acid. 

SULPHURIC  ACID,  OR  OIL  OF  VITRIOL. 

This  is  met  with  in  commerce  in  two  states,  either  concentrated  or 
diluted.  The  concentrated  acid  is  a  heavy  oily-looking  liquid,  often  of  a 
brown  colour :  it  has  a  strong  sharp  acid  taste — it  powerfully  reddens 
vegetable  colours,  and  corrodes  and  destroys  most  kinds  of  organic  matter. 
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Tt  is  very  frequently  taken  as  a  poison  by  suicides  •  but  probably  there 
is  no  case  in  which  the  sufferings  of  the  individual  before  death  are 
more  intense.  In  medico -legal  practice,  it  is  not  very  common  to  find 
that  this  acid  is  employed  for  the  purpose  of  murder.  Young 
children  have,  however,  been  destroyed  by  a  quantity  of  it  being 
poured  down  the  throat ;  and  it  is  obvious,  that  a  person  who  is  drunk 
or  asleep,  may  be  thus  easily  killed.  With  these  exceptions,  which 
are  of  rare  occurrence,  instances  of  fatal  poisoning  by  sulphuric  acid, 
may  be  pretty  equally  divided  into  cases  of  suicide  and  accident.  The 
taking  of  this  liquid  is  a  very  frequent  form  of  self-destruction  among 
females  ; — less  frequent  among  males,  and  by  no  means  uncommon  as 
an  accident  among  young  children  of  both  sexes.  On  the  discovery 
of  a  dead  body,  poisoned  by  sulphuric  acid,  a  medical  jurist  will  have, 
then,  especially  to  consider  the  age  of  the  deceased.  If  it  be  a  new-born 
child,  or  a  very  young  infant,  it  is  certain  that  the  poison  has  been 
homicidally  or  accidentally  administered ;  if  a  child,  all  other  circum¬ 
stances  being  equal,  that  it  has  been  swallowed  by  accident ;  if  an 
adult,  that  it  has  been  voluntarily  taken  for  the  purposes  of  suicide. 
It  is  to  be  observed,  that  there  is  no  poison  which  can  be  obtained 
more  readily  or  without  exciting  less  suspicion  than  sulphuric  acid, 
since  it  is  used  for  so  many  domestic  purposes.  The  only  probable 
case  of  murder  by  this  poison  in  an  adult,  would  be  where  the  person 
was  either  intoxicated  or  asleep  when  it  was  administered ;  but  even 
then  the  individual  would  be  immediately  roused.  It  is  not  easy  to 
imagine  that  a  criminal,  who  wished  to  destroy  the  life  of  another, 
would  attempt  this  by  causing  him  to  swallow  forcibly  a  quantity  of 
oil  of  vitriol,  when  there  are  so  many  other  more  ready,  secret,  and 
speedy  means  of  destruction  at  hand.  It  is  also  impossible  that  such 
a  substance  as  this  should,  like  arsenic,  be  secretly  administered  in 
articles  of  food.  Its  powerfully  acid  taste  in  the  smallest  quantity, 
and  the  fact  that  the  physical  qualities  of  the  food  would  be  entirely 
changed,  would  certainly  lead  to  a  discovery  and  frustrate  the  attempt. 
There  are  but  few  instances  in  which  such  an  attempt  to  poison,  has  been 
made.  In  one  of  these,  a  boy  being  offended  with  his  mistress,  put  a 
quantity  of  common  diluted  vitriol  into  a  cup  of  tea,  which  she  was  about  to 
drink.  The  taste  of  the  tea  immediately  led  to  the  discovery  of  theattempt. 

SYMPTOMS. 

The  Concentrated  Acid. — When  this  poison  is  swallowed  in  a  con¬ 
centrated  form,  the  symptoms  produced,  come  on  immediately  or  during 
the  act  of  swallowing : — it  is  one  of  the  most  powerful  corrosives.  There 
is  violent  burning  pain  extending  through  the  fauces  and  oesophagus  to 
the  stomach — the  pain  is  often  so  severe,  that  the  body  is  bent.  There 
is  an  escape  of  gaseous  and  frothy  matter,  followed  by  retching  and 
vomiting,  the  latter  accompanied  by  the  discharge  of  shreds  of  tough 
mucus  and  of  a  liquid  of  a  dark  coffee-ground  colour,  mixed  with  blood. 
The  mouth  is  excoriated,  the  lining  membrane  and  surface  of  the  tongue 
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white  or  resembling  soaked  parchment — in  one  instance  the  appearance 
of  the  month  was  as  if  it  had  been  smeared  with  white  paint :  after  a 
time,  the  membrane  acquires  a  grey  or  brownish  colour  ;  the  cavity  is 
filled  with  a  thick  viscid  sputa,  rendering  speaking  and  deglutition 
very  difficult.  If  the  poison  has  been  administered  by  a  spoon,  or  the 
phial  containing  it,  has  been  passed  to  the  back  of  the  fauces,  the  mouth 
may  escape  the  chemical  action  of  the  acid.  A  medical  witness  must 
bear  this  circumstance  in  mind,  when  he  is  called  to  examine  a  young 
infant  suspected  to  have  been  poisoned  by  sulphuric  acid.  Around 
the  lips  and  on  the  neck,  may  be  found  spots  of  a  brown  colour  from 
the  action  of  the  acid  on  the  skin.  There  is  extreme  difficulty  of 
breathing,  owing  to  the  swelling  and  excoriation  of  the  fauces  and 
larynx  ; — and  the  least  motion  of  the  abdominal  muscles  is  attended 
with  increase  of  pain.  These  symptoms  have  been  sometimes  mis¬ 
taken  for  those  of  disease.  (Henke,  Zeitschrift  der  S.  A.  1843.  ii. 
284.)  The  stomach  is  so  irritable,  that  whatever  is  swallowed,  is  im¬ 
mediately  ejected,  and  the  vomiting  is  often  violent  and  incessant. 
The  matters  first  vomited  generally  contain  the  poison  :  they  are  acid, 
and  if  they  fall  on  a  limestone  pavement  there  is  effervescence,  if  on 
coloured  articles  of  dress,  the  colour  is  sometimes  altered  to  a  red,  or 
(if  logwood)  yellow, — the  colour  is  discharged  and  the  texture  of  the 
stuff  destroyed : — on  a  black  cloth  dress,  the  spots  produced  by  the  con¬ 
centrated  acid  are  brown,  and  remain  moist  for  a  considerable  time. 
An  attention  to  these  circumstances  may  often  lead  to  a  suspicion  of  the 
real  cause  of  the  symptoms,  when  the  facts  are  concealed.  In  a  case  of 
attempted  murder  by  sulphuric  acid  in  beer,  tried  at  the  Lancaster 
Spring  Assizes,  1844,  the  nature  of  the  poison  was  suspected  from  the 
beer  having  corroded  an  apron  on  which  a  portion  had  become  acci¬ 
dentally  spilled.  After  a  time,  there  is  great  exhaustion,  accompanied 
by  general  weakness : — the  pulse  becomes  quick  and  small;  the  skin  cold, 
and  covered  with  a  clammy  sweat.  There  is  generally  great  thirst,  with 
obstinate  constipation  of  the  bowels ; — should  any  evacuations  take 
place,  they  are  commonly  either  of  a  dark  brown  or  leaden  colour, — in 
some  instances  almost  black,  arising  from  the  admixture  of  altered 
blood.  There  are  sometimes  convulsive  motions  of  the  muscles,  es¬ 
pecially  of  those  of  the  face  and  lips.  The  countenance  is  pale,  ex¬ 
pressive  of  great  anxiety,  and  of  the  most  dreadful  suffering.  The 
intellectual  faculties  are  quite  clear,  and  death  usually  takes  place  very 
suddenly,  in  from  eighteen  to  twenty -four  hours  after  the  poison  has 
been  taken. 

.The  Diluted  Acid. — When  the  acid  is  diluted,  the  symptoms 
are  much  of  the  same  character,  but  less  severe,  and  not  so 
quickly  produced.  They  vary  according  to  the  degree  of  dilution,  the 
poison  acting  only  as  an  irritant  wffien  much  diluted.  The  vomited 
matters  are  not  so  dark-coloured :  in  one  instance  they  were  nearly 
colourless.  It  may  be  proper  here  to  state,  that  the  diluted  sulphuric 
acid  of  the  London  Pharmacopoeia  contains,  in  sixteen  ounces  by 
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measure,  one  ounce  and  a  half,  or  one-twelfth  part,  of  concentrated 
sulphuric  acid. 

Within  what  period  of  time  do  the  symptoms  commence  ? — Most 
toxicologists,  including  Orfila  (Toxicologie,  i,  83,  1843),  Christison 
(On  Poisons,  4th  ed.  90)*,  and  Galtier  (Traite  de  Toxicologie,  i.  121, 1845), 
state  that  the  symptoms  commence  immediately ,  or  during  the  very 
act  of  swallowing,  i.  e.  a  sense  of  heat  is  experienced,  with  excoriation 
and  burning  pain  in  the  throat  and  stomach.  Considering  the  power¬ 
ful  chemical  action  of  the  poison  on  the  thin  mucous  membrane  of  the 
mouth  and  fauces,  it  is  not  easy  to  understand  how  there  should  be 
any  delay  in  the  production  of  some  visible  symptoms.  In  rabbits  I 
have  always  observed  instantaneous  effects  on  the  contact  of  the  acid, 
such  as  foaming  and  frothing  at  the  mouth,  with  a  milky-white  ap¬ 
pearance  from  the  action  of  the  poison  on  the  lining  membrane.  In 
all  the  cases  that  have  hitherto  been  accurately  noticed  from  the 
commencement ,  i.  e.  from  the  act  of  swallowing,  there  has  been  an  es¬ 
cape  of  gas,  with  severe  retching,  followed  immediately  or  within  a  few 
seconds  by  vomiting.  In  an  instance  that  occurred  to  Mr.  Tatham 
of  Wandsworth,  in  which  an  infant  of  four  months  was  destroyed 
by  a  dose  of  concentrated  oil  of  vitriol,  vomiting  of  the  usual  tarry 
liquid  was  supposed  not  to  have  occurred  until  half  an  hour  or 
three-quarters  of  an  hour  after  the  poison  had  been  taken,  although 
an  alkaline  mixture  had  been  given  in  the  meantime.  The  question 
relating  to  the  period  of  occurrence  of  symptoms,  became  of  some  im¬ 
portance  at  the  trial  of  the  case  (The  Queen  v.  North ,  Guildford  Summer 
Ass.  1846) ;  for  upon  the  answer  to  it,  rested,  in  some  measure;  a 
charge  of  murder.  Mr.  Tatham  and  myself  considered  that  a  tea¬ 
spoonful  of  oil  of  vitriol,  whether  given  by  itself  or  mixed  with  its 
bulk  of  water  (in  which  case  the  mixture  would  have  a  temperature  of 
196° !),  could  not  be  given  by  mistake  to  an  inl'ant  aged  four  months, 
without  almost  immediately  producing  either  vomiting  or  some  symp¬ 
toms  in  the  infant  visible  to  the  person  administering  it.  We  consi¬ 
dered  it  impossible  that  the  poison,  which  must  have  been  taken  in  a 
concentrated  state,  as  the  contents  of  the  stomach  subsequently  ejected 
were  quite  carbonized,  could  have  remained  from  a  minute  to  a 
minute  and  a  half  in  the  mouth  and  fauces  of  a  young  infant,  without 
producing  some  effects  manifest  to  the  most  common  observer.  Then 
it  followed  that  the  defence  was  unsound,  and  that  no  mistake  had  been 
made  by  the  mother,  as  it  was  alleged,  but  that  the  poison  had  been 
administered  subsequently  to  the  innocent  medicine,  which  the  mother 
swore  she  had  given.  An  analysis  of  the  medical  evidence,  as  well  as  an 
exposure  of  the  sophistry  by  which  the  facts  of  this  most  important  case 
were  perverted,  will  be  found  elsewhere.  (See  post,  p.  206,  also  G.  H.  Rep., 
iv.  396,  Oct.  1846.)  The  supposed  delay  in  the  occurrence  of  vomit¬ 
ing  in  this  case  rested  upon  the  statement  of  the  mother ;  but  as  the 
medical  facts  tended  to  prove  that  she  could  not  have  given  the  poison, 
and  was  not  present  when  it  was  really  administered,  it  is  by  no  means 
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improbable  that  a  portion  bad  been  ejected  from  tbe  stomach  before 
she  saw  the  child,  as  this  was  in  the  arms  of  the  accused  in  another 
room.  Without  going  so  far  as  to  say  that  vomiting  must  in  all  cases 
be  immediate,  it  may  suffice  to  state,  that  in  every  well -observed  in¬ 
stance  yet  recorded,  it  has  been  one  of  the  earliest  symptoms. 

From  a  case  observed  by  Orfila,  it  appears  that  even  when  mode¬ 
rately  diluted,  there  is  no  delay  in  the  appearance  of  the  symptoms 
produced  by  this  poison.  A  man  swallowed  a  certain  quantity  of  sul¬ 
phuric  acid,  diluted  with  its  weight  (i.  e.  with  twice  its  bulk)  of  water, 
and  experienced  immediately  the  most  severe  suffering.  (Toxicologie, 
i.  96.)  The  common  opinion  of  toxicologists,  that  this  poison,  from 
its  local  chemical  action,  produces  certain  effects  immediately,  is,  I 
believe,  correct  in  all  cases  in  which  it  is  not  much  diluted  with  water. 
It  causes  some  immediate  symptoms,  and  in  every  case  that  I  have  yet 
met  with,  speedy  vomiting, — a  fact  borne  out  by  the  results  of  repeated 
experiments  on  animals. 

The  following  case  strongly  supports  the  view  which  was  taken  of 
this  question  by  Mr.  Tatham  and  myself,  on  the  trial  of  North.  On 
June  6th,  at  11  p.m.,  Mr.  Thompson  was  called  in  haste  to  visit  an 
infant  of  about  a  year  old.  The  mother  had  thought  it  necessary  to 
give  her  child  a  little  castor-oil  for  a  slight  cold.  The  castor-oil  was  kept 
in  a  closet  near  some  concentrated  sulphuric  acid,  both  liquids  being 
contained  in  the  clear  bottles  commonly  used  for  the  oil.  A  tea- 
spoonful  of  this  oil  was  first  given  in  a  little  milk  with  sugar ;  but 
part  of  the  mixture  being  lost  in  the  administration,  it  was  resolved  to 
give  a  little  more.  Half  a  teaspoonful  of  sulphuric  acid  was  then 
given  by  mistake  for  castor-oil.  This  quantity  was  poured  into  a 
teaspoon  containing  a  little  sugar  and  milk,  with  some  remains  of  the 
first  dose  adhering  to  the  spoon,  and  in  this  way  administered  to  the 
infant.  The  mistake  was  immediately  discovered  by  the  cries  and 
restlessness  of  the  child;  and  by  the  action  of  the  acid  on  a  coloured 
dress.  The  surgeon,  who  lived  two  miles  distant,  saw  the  child  in 
twenty-five  minutes.  It  was  then  crying  incessantly,  with  a  rough 
croupy  voice.  It  was  restless,  agonized  with  pain,  and  had  occasional 
vomiting  of  a  tough  glairy  mucus.  Magnesia  and  milk,  with  caster 
oil,  were  administered  freely.  The  pulse  was  small  and  thready. 
Leeches  and  a  blister  were  applied  to  the  throat,  and  mucilaginous  de¬ 
mulcents  were  occasionally  given.  At  2  a.m.  (i.  e.  three  hours  after 
the  occurrence),  the  child  seemed  to  sleep,  but  there  was  increased 
difficulty  in  the  respiration,  mucous  rale,  and  rapid  pulse.  The 
bowels  were  freely  opened.  At  9  a.m.  heavy  respiration,  pulse  thready. 
About  4  p.m.  patches  of  disorganized  membrane  were  coughed  up  : 
the  child  died  about  11  o’clock  p.m.,  exactly  twenty-four  hours 
after  the  sulphuric  acid  had  been  administered.  No  post-mortem  exa¬ 
mination  was  allowed.  (Med.  Gaz.  xxix.  147.)  It  will  thus  be  seen 
that  half  a  tea-spoonful  of  sulphuric  acid  was  here  given  to  a  child  a 
year  old,  and  that  certain  symptoms  immediately  followed,  which  led 
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to  the  discovery  of  the  mistake.  In  the  defence  of  North ,  it  was  ad¬ 
mitted  that  a  whole  tea-spoonfid  was  given  to  an  infant  only  four  months 
old,  and  yet  it  was  assumed  that  no  symptoms  followed  until  after  the 
lapse  of  from  one  to  two  minutes! 

The  local  action  of  sulphuric  acid  on  the  fauces  and  oesophagus  is 
very  energetic :  the  lining  membrane  is  stripped  off  in  shreds,  or  peels 
off  in  large  masses.  In  a  case  mentioned  by  Sobernheim,  the  lining 
membrane  of  the  mouth,  tongue  and  fauces,  came  off  in  one  mass. 
In  another  related  by  Dr.  Wilson,  the  patient,  during  a  violent  fit  of 
coughing,  brought  up  a  large  piece  of  sloughy  membrane,  which  was 
found  to  consist  of  the  inner  coat  of  the  oesophagus  much  thickened 
and  very  firm  in  texture.  Its  length  was  eight  or  nine  inches,  and  its 
width,  that  of  the  oesophagus ;  it  was  of  a  cylindrical-  form,  and  per¬ 
vious  throughout  its  whole  extent.  (Med.  Gaz.  xiv.  489.)  This  has 
been  observed  to  occur  in  several  other  cases.  (See  p.  208,  post.)  If 
the  patient  survive  some  days,  the  motions,  which  are  of  a  leaden  colour, 
will  be  found  to  contain  portions  of  disorganized  membrane,  from  the 
action  of  the  acid  on  the  stomach  and  bowels. 

The  acid  produces  asphyxia. — This  poison  may  destroy  life  without 
reaching  the  stomach, — a  fact  sometimes  observed  in  the  cases  of  young 
children.  The  larynx  is  then  acted  on  : — the  rima  glottidis  becomes 
closed  by  the  swelling  of  the  surrounding  parts,  and  the  child  dies 
suffocated.  In  such  cases,  death  takes  place  very  rapidly.  I  have 
found  that  rabbits,  to  which  this  poison  was  given,  died  from  this 
cause  in  the  course  of  a  few  minutes.  Mr.  Quain  met  with  the  case 
of  a  child  which  became  asphyxiated  under  these  circumstances,  while 
he  was  performing  the  operation  of  tracheotomy.  The  child  was  re¬ 
covered  by  inflating  the  lungs,  but  died  three  days  afterwards  of 
bronchitis.  On  inspection,  it  was  found  that  the  acid  had  not  even 
reached  the  oesophagus.  (Lancet,  Oct.  29,  1836.)  Owing  to  this  local 
action  on  the  larynx,  sulphuric  acid  may  easily  cause  death  by  suffocation. 
A  similar  case  is  related  by  Dr.  A.  T.  Thomson,  Lancet,  June  10, 
1837. 

On  the  other  hand,  Ryland  and  Porter  have  remarked  that  in  suicide 
by  the  sulphuric  and  other  mineral  acids,  the  larynx  generally  escapes 
injury.  In  their  view,  the  epiglottis,  during  the  act  of  swallowing, 
completely  covers  the  upper  part  of  the  glottis,  and  thus  the  acid  passes 
down  the  oesophagus  without  affecting  the  larynx.  When  the  acid  has 
been  swallowed  by  mistake,  or  when  forcibly  administered,  the  larynx 
is  liable  to  be  affected ;  for  so  soon  as  the  mistake  is  discovered,  which 
is  almost  immediately,  all  the  muscles  of  the  fauces  and  throat  become 
spasmodically  affected,  and  the  fluid  is  ejected,  partly  by  the  mouth 
and  partly  by  the  nares ;  while,  perhaps,  a  few  drops  pass  at  the  same 
time  into  the  glottis,  causing  inflammation,  and  rendering  tracheotomy 
necessary.  When  the  poison  has  been  taken  voluntarily,  the  mucous  mem¬ 
brane  of  the  mouth,  pharynx,  oesophagus,  and  stomach,  will  present  the 
usual  effects  of  the  acid — i.  e.  marks  of  inflammation  and  corrosion. 
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When  the  poison  is  taken  by  mistake,  the  parts  chiefly  injured  are  the 
mouth,  pharynx,  epiglottis,  and  sometimes  the  lips  of  the  glottis ;  and 
when  forcibly  administered  to  children,  there  will  he  symptoms  of  in¬ 
flammation  of  the  larynx  accompanied  by  difficulty  of  swallowing. 
Death  may  take  place,  as  was  just  now  remarked,  from  this  affection 
of  the  larynx  alone  ;  the  acid  may  not  even  have  reached  the  oesopha¬ 
gus.  (See  Ed.  M.  and  S.  Journ.  xlix.  583  ;  also  Med.  Chir.  Rev.  xxviii. 
399.)  Owing  to  this  local  action,  cyanosis  has  been  occasionally 
observed  among  the  symptoms.  (Galtier,  Toxicologie,  i.  192.)  Thus, 
then,  as  a  medico-legal  fact  of  some  importance,  it  is  certain  that  this 
'poison  may  destroy  life  without  reaching  the  stomach.  We  cannot, 
however,  say  that  the  discovery  of  the  effects  of  the  poison  in  the 
stomach  would  indicate  suicide ;  because  in  cases  of  murder,  the 
stomach  has  been  found  disorganized  by  it,  evidently  showing  that  it 
must  have  penetrated  thus  far. 

There  are  at  least  two  instances  on  record  in  which  this  poison  has 
destroyed  life  in  consequence  of  its  having  been  injected  into  the  rec¬ 
tum  by  mistake  for  a  clyster.  In  one  case  the  patient  suffered  the 
most  acute  pain,  and  died  in  the  course  of  a  few  hours.  (Med.  Gaz. 
xvii.  623;  Annales  d’Hyg.,  1846,  i.  366.) 

Can  a  person  who  has  swallowed  sulphuric  acid,  exert  the  powers 
of  volition  and  locomotion  ? — The  severe  pain  produced  by  a  large  dose 
of  this  poison,  is  in  many  cases  sufficient  to  deprive  him  of  the  power  of 
motion.  He  rolls  on  the  ground  in  agony.  Nevertheless,  numerous 
well-observed  facts  establish  that  an  individual  may  sometimes  retain 
astonishing  self-command.  In  the  case  of  Mr.  Schwabe,  who  died  in 
twenty-four  hours  from  a  dose  of  six  drachms  of  sulphuric  acid,  it  was 
proved  that  the  deceased,  after  having  swallowed  the  acid,  beckoned  to 
a  cabman,  got  into  a  cab,  and  told  him  to  drive  to  his  house  as  fast  as 
he  could.  The  deceased  had  at  the  time  a  handkerchief  to  his  mouth, 
and  the  only  circumstance  noticed  by  the  driver  was,  that  he  looked 
very  pale.  (Med.  Gaz.  xxxvi.  826.)  A  case  is  quoted  by  Dr.  Galtier,  in 
which  a  man,  eet.  52,  after  having  taken  some  soup,  swallowed  three 
ounces  of  commercial  sulphuric  acid.  He  threw  himself  upon  his  bed, 
and  it  was  not  until  between  three  and  four  hours  afterwards  that  the 
severe  pain  which  he  suffered  compelled  him  to  seek  for  assistance. 
He  got  up,  dressed  himself,  and  was  conveyed  to  the  hospital,  where 
he  died  five  hours  after  swallowing  the  poison.  (Toxicologie,  i.  189.) 
In  a  more  recent  instance,  a  child,  eet.  9,  swallowed  an  ounce  of  oil  of 
vitriol,  and  although  instantly  seized  with  excruciating  pains  in  the 
throat  and  stomach,  he  was  able  to  run  home  and  inform  his  parents. 
(Med.  Gaz.  xxxix.  116.)  This  retention  of  power  cannot  always  be 
referred  to  the  fact  of  the  stomach  containing  food  or  liquid  sufficient 
to  dilute  the  poison :  because,  in  Mr.  Schwabe’s  case,  the  acid  was  not 
taken  until  some  time  after  a  meal.  The  fact  is  important  in  a 
medico-legal  view,  as  the  following  case  will  show.  In  December 
1843,  a  soldier  was  found  lying  on  the  pavement,  and  suffering  from 
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the  effects  of  sulphuric  acid.  When  questioned,  he  declared  that  he 
had  been  poisoned  at  a  wine-merchant’s  shop.  The  man  soon  died, 
and  the  inspection  showed  that  his  death  had  been  caused  by  sulphuric 
acid,  taken  probably  in  a  diluted  state.  None  of  the  acid  was  disco¬ 
vered  in  the  matter  last  vomited,  or  in  the  stomach  of  the  deceased  : 
that  which  was  first  vomited  had  not  been  collected!  Nevertheless, 
the  cause  of  death  was  very  clear.  The  wine-merchant’s  shop  where 
the  deceased  said  he  had  been  poisoned,  was  at  some  distance  (not 
specified)  from  the  spot  where  his  body  was  found ;  and  on  the  ques¬ 
tion  being  put  to  MM.  Ollivier  and  Chevallier,  they  gave  it,  as  their 
opinion,  that  the  deceased  could  not  have  exerted  a  power  of  locomo¬ 
tion  for  so  great  a  distance,  and  affirmed  that,  in  their  judgment,  based 
upon  cases  fatal  within  a  similar  period  of  time,  the  deceased  could 
have  walked  only  a  very  short  distance  after  swallowing  the  poison. 
They  therefore  inferred  that  it  was  a  case  of  suicide,  and  not  of  homi¬ 
cide.  (Ann.  d’Hyg.  1845,  i.  179.)  Considering  the  facts  above  de¬ 
tailed,  and  that  the  sulphuric  acid  was  in  this  instance  diluted,  the 
medical  opinion  here  given  appears  to  have  been  somewhat  stronger 
than  prudence  would  warrant.  (See  page  201,  post.)  An  individual 
who  has  taken  sulphuric  acid  may  undoubtedly  retain  a  power  of  locomo¬ 
tion  ;  but  the  degree  to  which  it  may  be  exerted,  must  depend  on  the 
special  circumstances  of  the  case. 

Can  the  symptoms  produced  by  this  poison  cease  and  re-appear  ? — 
In  general,  it  is  observed  that  the  symptoms  continue  to  increase  in 
severity  until  death,  when  the  case  is  rapid : — but  there  may  be  re¬ 
missions,  and,  just  before  death,  the  pain  and  suffering  have  been  ob¬ 
served  to  become  considerably  abated.  With  this  restriction,  then,  it 
appears  to  me  the  question  should  be  answered  in  the  negative.  The 
following  case,  mentioned  by  Dr.  Johnson,  at  a  meeting  of  the  West¬ 
minster  Medical  Society,  in  October  1836,  is  in  this  respect  curious. 
A  person  swallowed  two  ounces  of  concentrated  sulphuric  acid.  After 
suffering  from  severe  symptoms,  the  patient  rallied  and  apparently  re¬ 
covered.  A  few  days  afterwards,  during  a  severe  fit  of  coughing,  he 
brought  up  a  quantity  of  the  acid  in  its  pure  state  : — the  acid  having 
been  a  fortnight  in  the  stomach  !  It  produced,  in  its  passage  upwards, 
fatal  inflammation  of  the  larynx.  On  inspection,  it  was  ascertained 
that  the  acid  had  been  surrounded  by  a  cyst,  formed  by  secretions  from 
the  stomach,  which  burst  during  the  fit  of  coughing.  This  is  a  most 
extraordinary  case,  and,  so  far  as  I  know,  unexampled  in  the  history  of 
poisoning.  In  explanation  it  has  been  suggested,  that  when  concen¬ 
trated  sulphuric  acid  is  dropped  guttatim  into  albumen,  a  cyst  of  coa- 
gulum  forms  around  the  globules  of  acid,  and  preserves  the  remainder 
from  its  action.  This  effect,  however,  is  only  temporary,  and  it  will 
not  satisfactorily  account  for  a  large  quantity  of  the  poison  being 
swallowed  and  retained  in  the  stomach  for  a  fortnight. 

Among  the  secondary  symptoms  of  poisoning  by  this  acid,  when 
the  individual  survives  some  days  or  weeks,  should  be  mentioned  pro- 
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fuse  salivation.  This  was  observed  in  Mr.  Tatham’s  case.  (G.  H.  Rep. 
iv.  396,  Oct.  1846.)  Salivation  commonly  occurs  about  the  second 
or  third  day — sometimes  later.  Desgranges  observed  a  miliary  erup¬ 
tion  on  the  skin  among  the  secondary  consequences  of  poisoning  by 
sulphuric  and  nitric  acids.  (Belloc,  Corns  de  Med.  Leg.  120 ;  Galtier, 
Traite  de  Toxicologie,  i.  176.) 

POST-MORTEM  APPEARANCES. 

It  has  been  already  remarked,  that  these  are  not  always  to  be  found 
in  the  stomach ;  they  may  be  confined  to  the  region  of  the  fauces  and 
larynx.  In  an  inspection  of  the  body,  the  whole  course  of  the  ali¬ 
mentary  canal,  from  the  mouth  downwards,  ought  to  be  examined ; 
since  in  all  recent  or  acute  cases,  it  is  in  the  oesophagus  and  fauces  that 
we  obtain  strong  evidence  of  the  action  of  a  corrosive  poison.  The 
discovery  of  the  usual  marks  of  corrosion  in  these  parts,  is  always 
highly  corroborative  of  the  signs  of  poisoning  found  in  the  stomach. 
During  the  inspection,  the  examiner  must  not  omit  to  notice  any  spots 
on  the  skin  produced  by  the  action  of  the  acid : — these  are  commonly  of 
a  dark  brown  colour,  and  are  situated  about  the  mouth,  lips,  and  neck. 
The  appearances  met  with  in  the  body  will  vary  according  to  whether 
death  has  taken  place  rapidly  or  slowly.  Supposing  the  case  to  have 
proved  fatal  very  rapidly,  the  membrane  lining  the  mouth  will 
be  found  white,  softened,  and  corroded ;  but  this  appearance  may 
be  absent.  It  was  just  now  observed,  that  when  the  poison  has 
been  administered  by  a  spoon,  the  mouth  may  escape  the  chemical 
action  of  the  acid.  In  the  case  of  the  Queen  v.  Thomas  (Monmouth 
Lent  Assizes,  1847),  it  was  proved  that  the  fauces,  oesophagus,  and 
stomach  of  the  deceased,  an  infant  ten  days  old,  were  much  corroded 
by  sulphuric  acid,  which  had  been  given  to  it  in  a  somewhat  dilute 
state ;  but  there  was  no  appearance  of  injury  to  the  mouth.  This  was 
probably  owing  to  a  spoon  having  been  used,  and  the  poison  having 
been  poured  down  the  throat  slowly,  as  the  mucous  membrane  was 
extensively  corroded  at  the  back  part ;  and  it  was  clear,  therefore,  that 
some  corrosive  substance  had  passed  into  the  fauces.  The  mucous 
membrane  of  the  fauces  and  oesophagus  will  commonly  be  found  cor¬ 
roded,  having  sometimes  a  brownish  or  ash-grey  colour.  The  cor¬ 
roded  membrane  of  the  oesophagus  is  occasionally  disposed  in  longitu¬ 
dinal  plicae,  portions  of  it  being  partly  detached.  The  stomach ,  if  not 
perforated,  is  collapsed  and  contracted.  On  laying  it  open,  the  con¬ 
tents  are  commonly  found  of  a  dark  brown  or  black  colour,  and  of  a 
tarry  consistency,  being  formed  in  great  part  of  mucus  and  altered 
blood.  The  contents  may  or  may  not  be  acid,  according  to  the 
time  the  patient  has  survived,  and  the  treatment  which  has  been 
adopted.  On  removing  them,  the  stomach  may  be  seen  traversed 
by  black  striae,  or  the  whole  of  the  mucous  membrane  may  be  corru¬ 
gated,  and  of  a  dark  brown  or  black  colour.  This  blackness  is  not 
removed  by  washing.  On  stretching  the  stomach,  traces  of  inflam- 
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mation  may  be  found  between  the  rugae,  indicated  by  a  deep  crimson-red 
colour.  On  removing  the  blackened  membrane,  the  red  colour  indi¬ 
cative  of  inflammation,  may  be  also  seen  in  the  parts  beneath.  Both 
the  dark  colour  and  marks  of  inflammation  are  sometimes  partial,  be¬ 
ing  confined  to  insulated  portions  of  the  mucous  membrane.  "When 
the  stomach  is  perforated,  the  coats  are  softened,  and  the  edge 
of  the  aperture  is  commonly  black  and  irregular.  In  removing 
the  stomach,  the  aperture  is  apt  to  be  made  larger  by  the  mere 
weight  of  the  organ.  The  contents  do  not  always  escape ;  but  when 
this  happens  the  surrounding  viscera  are  attacked  by  the  poison. 
In  a  case  which  occurred  at  Guy’s  Hospital,  the  spleen,  the  liver,  and 
the  coats  of  the  aorta,  were  found  blackened  and  corroded  by  the  acid, 
which  had  escaped  through  the  perforation.  Dr.  Craigie  of  Edin¬ 
burgh  thinks  that  even  when  there  is  no  perforation  of  the  stomach, 
the  acid  may  find  its  way  by  transudation  through  the  coats  of  the 
organ,  in  a  very  short  time  after  it  has  been  swallowed.  In  a  case  in 
which  two  ounces  of  the  strong  acid  had  been  swallowed,  and  the  per¬ 
son  died  in  three  hours  and  a  half,  he  found  that  the  peritoneum  and 
the  fluid  contained  in  it,  reddened  litmus  paper  strongly.  There  was 
also  a  slightly  acid  reaction  even  in  the  serous  membfaues  of  the  tho¬ 
rax.  It  does  not  appear,  however,  that  the  nature  of  this  acid  was 
determined  by  the  application  of  any  test.  The  small  intestines ,  in 
acute  cases,  are  found  more  or  less  inflamed ;  and  their  contents  are  of 
the  same  nature  as  those  met  with  in  the  stomach. 

It  is  important  for  the  medical  witness  to  bear  in  mind,  that  the 
condition  of  the  fauces  and  oesophagus  above  described,  is  not  con¬ 
stantly  met  with.  Strange  as  it  may  appear,  cases  are  recorded  in 
which,  notwithstanding  the  introduction  of  the  poison  into  the  sto¬ 
mach,  the  oesophagus  has  escaped  its  chemical  action.  Reliance  might 
be  wrongly  placed  upon  this  absence  of  corrosion  as  positive  evidence 
that  sulphuric  acid  could  not  have  been  swallowed  ;  and,  therefore,  in 
this  respect,  a  case  reported  by  M.  Blondlot  of  Nancy  is  of  especial 
interest.  This  gentleman  was  required  to  examine  the  clothes  and 
viscera  of  an  infant  named  Boullet,  aged  two  months,  that  had  died 
from  the  effects  of  sulphuric  acid.  The  tongue,  pharynx,  and  oeso¬ 
phagus  presented  no  mark  of  corrosion ,  or  any  pathological  appear¬ 
ance  indicating  that  a  corrosive  substance  had  been  in  contact  with 
them.  There  was  no  eschar  or  alteration  of  colour  in  any  part.  The 
appearances  in  the  stomach  were  not  very  striking.  A  careful  chemi¬ 
cal  analysis  showed  that  sulphuric  acid  existed  abundantly  on  the 
clothing,  but  not  a  trace  of  the  poison  could  be  detected  in  the  vis¬ 
cera.  The  case  was  remitted  to  MM.  Devergie,  Barse,  and  Lesueur  for 
examination :  they  confirmed  the  conclusions  of  M.  Blondlot,  and 
pronounced  an  opinion  that,  notwithstanding  the  absence  of  marks  of 
corrosion  in  the  viscera,  and  of  the  acid  from  their  contents,  the  de¬ 
ceased  had  died  from  sulphuric  acid  administered  to  it.  They  were 
inclined  to  attribute  the  absence  of  the  poison  to  vomiting  and  elimi- 
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nation  by  the  urine.  (Journal  de  Chimie  Medicate,  1846,  ii.  17.  See 
also  ante,  p.  25.) 

This  case  occurred  in  April  1845  ;  and  it  may  be  well  to  contrast 
it  with  that  of  Thomas ,  tried  at  the  Monmouth  Lent  Assizes,  1847. 
The  deceased  infant  in  this  instance  was  ten  days  old.  The  mother 
was  charged  with  having  administered  sulphuric  acid  to  it,  and  caused 
its  death.  The  oesophagus,  stomach,  and  intestines  were  more  or  less 
corroded,  but  the  mouth  had  escaped  the  action  of  the  acid.  No  sul¬ 
phuric  acid  was  found  in  the  viscera  or  their  contents,  but  it  was 
abundantly  detected  on  the  clothes  of  the  child.  The  two  cases  are 
therefore  very  similar,  and  only  differ  in  the  fact,  that  there  was  much 
more  decided  evidence  of  corrosion  by  sulphuric  acid,  in  the  English 
than  in  the  Trench  case !  The  counsel  who  defended  the  case  of 
Thomas ,  contended  that  “  no  ‘  traces  of  unfairness’  were  to  be  disco¬ 
vered  in  the  month  ;  and  how  could  a  poison  so  strong  and  disagreea¬ 
ble  to  the  taste,  be  got  down  the  throat  of  an  infant  so  young  without 
leaving  some  ill  effect  behind  in  the  mouth  of  the  child.”  The  judge 
who  tried  the  case  is  reported  to  have  told  the  jury,  that  the  evidence 
of  medical  witnesses  was  “generally  a  matter  of  conjecture  or  guess,” 
and  that  the  “  traces  of  unfairness”  (chemical  corrosion)  in  the  oeso¬ 
phagus  and  stomach  “  might  have  been  produced  by  other  substances  (!) 
and  not  by  the  poison  itself!”  Hence  the  reader  will  not  be  surprised 
to  learn,  that  in  the  case  in  which  the  evidence  of  death  from  sul¬ 
phuric  acid  was  strongest,  the  accused  party  was  triumphantly  acquitted ; 
while,  in  that  in  which  it  was  less  cogent  (i.  e.  in  the  Trench  case),  but 
better  sifted  and  appreciated,  the  prisoner  was  convicted  and  con¬ 
demned  to  hard  labour  for  life.  These  conflicting  results  cannot  be 
right.  Either  Thomas  was  acquitted  upon  an  entirely  mistaken  view 
of  medical  facts,  or  the  prisoner  Boullet  was  most  improperly  convicted ! 

When  the  poison  has  been  taken  in  a  diluted  state,  the  marks  of 
inflammation  on  the  mucous  membrane  are  more  decided,  and  the 
charring  is  not  so  considerable.  Nevertheless,  the  acid,  unless  too 
much  diluted,  acts  upon  and  darkens  the  blood  in  the  vessels,  as  well 
as  that  contained  in  the  stomach,  although  it  may  exert  no  carboniz¬ 
ing  action  on  the  mucous  membrane,  or  on  the  contents. 

Chronic  poisoning . — The  appearances  just  described  will  not,  of  course, 
be  met  with  in  protracted  cases.  If  the  individual  survive  sufficiently 
long,  all  signs  of  inflammation  and  corrosion  will  disappear.  Thus,  in  the 
interesting  case  reported  by  Mr.  Tatham,  in  which  the  child  survived 
twenty -five  days,  the  mucous  membrane  of  the  mouth  and  fauces  was 
sound  but  pale  :  that  of  the  oesophagus,  stomach,  and  duodenum  was 
smooth,  and  equally  free  from  any  marks  of  corrosion  or  inflammation. 
(G.  H.  Hep.,  Oct.  1846,  396.)  In  other  instances  the  mucous  mem¬ 
brane  has  been  found  entirely  destroyed,  or  more  or  less  ulcerated. 
This  destruction  of  the  inner  coat  of  the  stomach  leads  to  death,  by 
impairing  the  function  of  digestion.  In  several  cases,  the  aperture  of 
the  pylorus  has  been  found  much  contracted.  Sometimes  there  will 
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be  stricture  of  the  oesophagus.  The  common  secondary  causes  of  death 
in  these  chronic  cases,  are  fever,  irritation,  or  exhaustion  of  the  system. 

Absorption. — It  has  been  a  disputed  question,  whether  sulphuric  acid 
is  or  is  not  absorbed  and  carried  into  the  circulation  in  cases  of  acute  poi¬ 
soning.  M.  Bouchardat  considers  that  it  is  absorbed,  and  that  it  causes 
death  by  leading  to  a  coagulation  of  the  blood  in  the  heart,  aorta,  and  large 
blood-vessels.  He  has  found  these  coagula  in  two  cases  in  considera¬ 
ble  quantity ;  and  in  one  of  them,  the  lining  membrane  of  the  aorta 
was  reddened.  (Annales  d’Hygiene,  1837,  i.  362.)  I  have  observed  this 
last-mentioned  appearance  in  one  case,  as  well  as  the  occurrence  of 
coagula  in  two  instances  ;  but  there  does  not  seem  to  be  any  reason 
for  believing  that  they  result  from  the  action  of  a  portion  of  sulphuric 
acid  absorbed.  In  analysing  these  coagula  taken  from  persons  who 
had  been  killed  by  sulphuric  acid,  I  have  never  found  a  trace  of  that 
acid  present  in  them.  According  to  Orfila,  the  absorption  of  these 
mineral  acids,  may  take  place  owing  to  their  compounds  with  albumen 
being  soluble.  There  is  no  doubt  that  all  these  albuminous  compounds 
are  soluble  in  a  large  quantity  of  water,  but  they  are  insoluble  when 
much  acid  is  present.  In  a  case  reported  by  Dr.  Letheby  to  the  Pa¬ 
thological  Society,  a  chemical  analysis  of  the  urine  proved  that  the 
acid  was  rapidly  eliminated  by  this  secretiou.  The  quantity  thus  passed 
within  four  days  was  considerable.  (Med.  Gaz.  xxxix.  116;  ante,  p.  25.) 

QUANTITY  REQUIRED  TO  DESTROY  LIRE. 

The  dangerous  effects  of  this  poison  appear  to  arise  more  from  its  de¬ 
gree  of  concentration,  than  from  the  absolute  quantity  taken.  The  quan¬ 
tity  actually  required  to  prove  fatal,  must  depend  on  many  circumst  ances. 
If  the  stomach  be  full  when  it  is  swallowed,  the  action  of  the  acid  may  be 
spent  on  the  food  and  not  on  the  stomach ;  and  a  larger  quantity  might 
thus  be  taken,  than  would  suffice  to  destroy  life  if  the  organ  were  empty. 
In  one  case,  one  drachm  of  sulphuric  acid  destroyed  life  in  seven  days  : 
— in  another  {Humphrey's  case ,  Med.  Gaz.  viii.  77),  about  one  drachm 
and  a  half  destroyed  life  in  two  days.  In  Mr.  Schwab e' s  case,  six 
drachms  destroyed  life  in  twenty-four  hours.  (Med.  Gaz.  xxxvi.  826.) 
In  one  instance,  a  patient  survived  fifty-five  hours  after  taking  three 
fluid  ounces  of  the  concentrated  acid  (Dr.  Sinclair,  Med.  Gaz.  viii. 
624)  :  in  another,  related  by  Sobernheim,  a  man  swallowed  an 
ounce  and  a  half  of  the  concentrated  acid,  and  yet  slowly  recovered 
from  its  effects.  (Handbuch  der  Prakt.  Tox.  384.)  In  a  case  quoted 
by  Dr.  Craigie,  a  young  woman  aged  eighteen,  recovered  after  having 
taken  two  ounces  of  concentrated  sulphuric  acid.  She  was  completely 
restored  in  about  eighteen  days.  (Ed.  Med.  and  Surg.  Jour.,  April 
1840.)  Another  instance  of  recovery  after  two  ounces  of  the  concen¬ 
trated  acid  had  been  taken,  is  reported  by  Mr.  Orr.  (Med.  Gaz.  iii.  255.) 
A  remarkable  instance  of  recovery  from  a  large  dose  was  observed  in  a 
case  which  occurred  in  the  practice  of  M.  Biett,  The  patient,  a  man 
aged  31,  swallowed  by  mistake  three  ounces  (by  -weight?)  of  commer- 
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cial  sulphuric  acid.  Severe  burning  pain  and  vomiting  immediately 
followed ;  the  man  fell  and  rolled  on  the  ground  in  agony,  hut  never¬ 
theless  was  able  to  walk  some  distance  to  the  hospital  without  assist¬ 
ance,  although  he  rested  occasionally.  Milk  and  magnesia  were  freely 
given  to  him,  and  in  a  week  he  perfectly  recovered.  The  most  strik¬ 
ing  symptom  was  excessive  salivation,  which  set  in  on  the  second  day, 
and  continued  for  three  days.  (Galtier,  Toxicologie,  i.  186.)  It  is 
probable  that,  in  these  instances  of  recovery  from  large  doses,  the 
greater  part  of  the  poison  is  expelled  in  the  matter  first  vomited.  In 
Dr.  Letheby’s  case,  the  patient,  a  child  only  nine  years  old,  recovered 
in  a  short  time,  after  having  swallowed  one  ounce  of  concentrated  sul¬ 
phuric  acid.  In  this  case  nothing  was  done  for  five  minutes :  for  the 
first  few  days  the  patient  was  copiously  salivated.  (Med.  Gaz.  xxxix. 
116.)  The  smallest  quantity  which  I  have  been  able  to  meet  with  as 
having  proved  fatal,  was  in  a  case  already  quoted.  Half  a  tea-spoonful  of 
concentrated  sulphuric  acid  was  given  to  a  child,  about  a  year  old,  by 
mistake  for  castor-oil.  The  usual  symptoms  came  on,  with  great  dis¬ 
turbance  of  the  respiratory  functions ;  and  the  child  died  in  twenty- 
four  hours.  The  quantity  here  taken  could  not  have  exceeded  forty 
drops.  (Med.  Gaz.  xxix.  147  ;  see  also  ante,  p.  193.)  It  is,  however, 
doubtful  whether  this  small  quantity  would  have  proved  fatal  to  an 
adult.  The  smallest  fatal  dose  which  Dr.  Christison  states  he  has 
found  recorded,  was  one  drachm  ;  it  was  taken,  by  mistake,  by  a  stout 
young  man,  and  killed  him  in  seven  days.  (Op.  cit.  162.) 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

It  has  been  already  stated,  that  the  average  period  at  which  death  takes 
place  in  cases  of  acute  poisoning  by  sulphuric  acid,  is  from  eighteen  to 
twenty-four  hours.  When  the  stomach  is  perforated  by  it,  it  proves  more 
speedily  fatal.  In  one  instance,  reported  by  Dr.  Sinclair,  a  child  about 
four  years  old  died  in  four  hours — the  stomach  was  perforated.  When  the 
poison  acts  upon  the  larynx,  death  may  be  a  still  more  speedy  conse¬ 
quence  from  suffocation  •  and  owing  to  this,  it  appears  to  be  more 
rapidly  fatal  to  children  than  adults.  Dr.  Craigie  mentions  a  case  in 
which  three  ounces  of  concentrated  sulphuric  acid  destroyed  life  in 
three  hours  and  a  half ;  but  the  shortest  case  on  record  is,  perhaps, 
that  mentioned  by  Remer  in  Hufeland’s  Journal.  In  this  instance 
death  took  place  in  two  hours.  A  case  is  reported  by  Mr.  Watson,  in 
which  a  woman  swallowed  two  ounces  of  the  strong  acid.  She  died 
in  half  an  hour ,  but  it  appears  that  a  quarter  of  an  hour  before  death 
she  had  made  a  deep  wound  in  her  throat,  which  gave  rise  to  great 
hgemorrhage.  The  stomach  was  found  very  extensively  perforated : — 
but  it  is  highly  probable  that  the  wound  accelerated  death  in  this 
case. 

On  the  other  hand,  there  are  numerous  instances  reported,  in  which 
the  poison  proved  fatal  from  secondary  causes,  at  periods  varying  from 
one  week  to  several  months.  In  Mr.  Tatham’s  case,  the  child  reco- 
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vered  under  very  judicious  treatment  from  the  first  effects,  but  died  of 
starvation  after  twenty-five  days,  from  the  impossibility  of  retaining 
any  kind  of  food  on  its  stomach.  (Gf.  H.  Kep.,  Oct.  1846,  396.)  A 
very  remarkable  instance  of  this  kind  occurred  to  Dr.  Wilson  of  the 
Middlesex  Hospital,  and  is  referred  to  by  Mayo  in  his  Outlines  of  Pa¬ 
thology.  A  young  woman  swallowed  about  a  table- spoonful  of  sul¬ 
phuric  acid  on  the  4th  of  January,  and  died  from  its  effects  on  the 
oesophagus,  on  the  14th  of  November  following.  She  gradually  wasted 
away,  and  died  from  innutrition.  This  was  forty-five  weeks,  or  eleven 
months ,  after  she  had  swallowed  the  poison.  There  is  no  doubt  that 
the  acid  may  prove  fatal  at  all  intermediate  periods,  and  at 
intervals  much  longer  than  this ;  but  the  longer  this  event  is  pro¬ 
tracted,  the  more  difficult  will  it  become  to  ascribe  death  to  its  effects. 

TREATMENT. 

Calcined  magnesia  or  the  carbonate  of  magnesia,  finely  levigated 
and  mixed  with  milk  or  water,  may  be  exhibited  as  speedily  as  possible. 
In  the  absence  of  these  remedies,  finely  powdered  chalk  or  whiting  may 
be  given.  Although  it  is  the  general  practice  to  recommend  magnesia 
and  chalk,  it  appears  to  me,  from  a  case  which  I  lately  bad  the  oppor¬ 
tunity  of  examining,  that  a  solution  of  carbonate  of  soda  or  potash, 
properly  diluted,  would  act  more  effectually  and  more  speedily  in  neu¬ 
tralizing  the  poison.  The  insoluble  particles  of  magnesia  adhere 
closely  to  the  mucous  membrane,  and  do  not  readily  come  into  contact 
with  the  acid.  In  examining  the  dark  tarry  matter  vomited  by  a 
child  half  an  hour  after  the  concentrated  acid  had  been  taken,  I  found 
it  still  intensely  acid,  although  during  the  whole  period,  a  magnesia 
mixture  had  been  freely  given  in  divided  doses.  This  objection  would 
not  apply  to  the  use  of  bicarbonate  of  magnesia  or  lime ;  and  the  evo¬ 
lution  of  carbonic  acid  would  be  a  minor  evil  compared  with  the  action 
of  sulphuric  acid  in  an  unneutralized  or  imperfectly  neutralized  condi¬ 
tion.  Sobernheim  and  Simon  relate  several  instances  in  which  persons 
who  had  taken  this  poison,  were  apparently  saved  by  the  free  use  of 
these  alkaline  diluents.  In  the  absence  of  these  substances,  oil  may  be 
freely  administered.  Carbonate  of  magnesia  has  been  sometimes  bene¬ 
ficially  given  mixed  with  oil.  There  is  often  very  great  difficulty  in 
making  the  patient  swallow : — the  throat  being  swollen,  and  blocked 
up  with  shreds  of  tough  coagulated  mucus  and  sputa.  Hence  it  has 
been  recommended  to  employ  the  stomach-pump  for  the  purpose  of  in- 
j  ecting  the  liquids  into  the  stomach.  The  use  of  this  instrument  ought, 
however,  if  possible,  to  be  avoided ;  since  it  is  only  likely  to  lacerate  and 
perforate  the  structures  which  are  softened  and  corroded  by  the  acid. 
When  there  are  symptoms  of  suffocation  from  an  affection  of  the  larynx, 
tracheotomy  must  be  immediately  resorted  to.  On  1  he  whole,  the  anti¬ 
dotal  treatment  of  cases  of  poisoning  by  sulphuric  acid  has  not  been 
very  successful,  the  patient  not  having  been  seen  sufficiently  early  by  a 
medical  man  to  give  much  hope  of  success.  It  should  be  remem- 
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bered,  that  the  poison  begins  to  act  instantly  on  contact ;  and  if  the  sto¬ 
mach  he  at  the  time  empty,  there  is  hut  little  prospect  of  saving  the 
patient.  We  often  find  these  cases  proving  fatal  even  when  every 
trace  of  the  poison  has  been  removed  from  the  stomach,  owing  to  the 
extensive  changes  produced,  and  the  sympathy  with  remote  organs. 

That  this  antidotal  treatment  may,  however,  occasionally  be  the 
means  of  saving  life,  the  following  case,  related  by  Barzellotti,  will 
show.  A  man  aged  40,  swallowed  by  mistake  a  quantity  of  the  oil  of 
vitriol,  and  was  brought  to  the  hospital  of  Santa  Maria  Nuova.  He 
was  suffering  from  intense  burning  pain  in  the  throat  and  abdomen,  as 
well  as  from  other  severe  symptoms ;  calcined  magnesia  in  water  was 
given  to  him  at  short  intervals,  until  it  was  supposed  enough  had 
been  taken  to  neutralize  the  acid.  A  quantity  of  tepid  water  was  then 
administered  to  promote  vomiting ;  and,  on  examining  the  vomited 
matters,  it  was  found  that  the  sulphuric  acid  was  neutralized  by  mag¬ 
nesia.  The  patient  was  then  bled ;  leeches  and  fomentations  were 
applied  to  the  epigastrium,  and  demulcents  exhibited.  The  man 
slowly  recovered,  suffering  from  difficulty  of  swallowing  and  severe 
cough.  In  one  fit  of  coughing  he  expelled  a  mass  of  false  membrane, 
of  the  form  and  size  of  the  oesophagus.  The  abdomen  and  throat  were 
tender  at  the  time  of  his  discharge.  (Qnestioni  di  Medicina  Legale, 
ii.  307.)  It  is  to  be  observed,  that  cases  of  accidental  poisoning  like 
this,  much  more  frequently  do  well  than  those  of  suicide — the  quan¬ 
tity  of  poison  swallowed  being  in  general  small. 

A  case  lately  reported  by  Dr.  Borgstedt  of  Minden,  shows  the  best 
mode  of  after-treatment.  A  boy,  aged  three  years,  swallowed  from 
one  to  two  drachms  of  oil  of  vitriol.  Some  train-oil  was  given  to  him 
When  medical  assistance  was  procured,  the  patient  was  lying  speech¬ 
less  and  motionless  on  his  back,  face  pale,  eyes  deeply  sunk  and  closed, 
breathing  difficult,  and  accompanied  by  a  rattle.  The  skin  around 
the  mouth,  as  well  as  the  lining  membrane,  had  been  destroyed  by  the 
acid.  Carbonate  of  potash  was  given  at  intervals,  and  this  was  fol¬ 
lowed  by  the  vomiting  of  a  dark-hrown  slimy  matter.  When  vomit¬ 
ing  had  ceased,  oily  emulsion,  with  carbonate  of  magnesia,  was  exhi¬ 
bited  every  half-hour.  Strong  febrile  symptoms  set  in,  with  severe 
pain  in  the  region  of  the  stomach.  Leeches  were  applied,  and  repeated 
for  three  days.  The  eschars  from  the  destroyed  skin  and  membrane 
were  smeared  with  olive  oil  and  yolk  of  egg,  with  great  relief  to  the 
patient.  The  only  nourishment  allowed  was  milk.  The  fever  and 
abdominal  tenderness  disappeared  about  the  fourteenth  day.  On  the 
first  day  the  motions  had  a  natural  colour.  From  the  second  to  the 
seventh  day  they  were  very  hard,  and  appeared  like  slaked  lime ;  from 
the  seventh  to  the  thirteenth  day  they  assumed  an  ash-grey  colour ; 
and  on  the  fourteenth  day  they  had  their  usual  characters.  (Casper’s 
Wochenschrift,  May  9,  1846.) 

The  following  case  of  successful  treatment,  which  was  reported  by 
Mr.  Gardner  to  the  Lancet,  Aug.  25,  1838,  deserves  to  he  here  men- 
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tioned.  A  young  man  swallowed  half  an  ounce  of  strong  sulphuric 
acid.  The  usual  symptoms  appeared ;  milk  and  carbonate  of  mag¬ 
nesia  were  freely  given.  This  person  recovered  in  twelve  days.  One 
of  the  secondary  symptoms  was  profuse  salivation. 

It  is  worthy  of  remark,  that  several  cases  of  recovery  have  taken 
place,  where  no  chemical  antidotes  were  administered.  The  treatment 
consisted  simply  in  the  exhibition  of  large  quantities  of  gruel  and 
milk ;  and  there  is  no  doubt,  that  any  thick  viscid  liquid  of  this  de¬ 
scription,  as,  for  example,  linseed  oil,  or  flour  and  water,  must  be  bene¬ 
ficial,  by  combining  with  the  acid  and  arresting  its  corrosive  effects.  In 
short,  such  a  liquid  would  act  much  iu  the  same  way  as  the  presence  of  a 
large  quantity  of  food  is  known  to  act,  when  the  acid  is  swallowed  soon 
after  a  meal.  In  all  cases,  it  would  be  advisable  to  combine  the  use  of  che¬ 
mical  antidotes,  with  the  copious  administration  of  mucilaginous  drinks. 

CHEMICAL  ANALYSIS. 

This  acid  may  he  met  with  either  concentrated  or  diluted ;  and  a 
medical  jurist  may  have  to  examine  it  under  three  conditions  : — 1.  In 
its  simple  state.  2.  When  mixed  with  organic  matters,  as  with  liquid 
articles  of  food  or  in  the  contents  of  the  stomach.  3.  On  solid  organic 
substances,  as  where  the  acid  has  been  thrown  or  spilled  on  articles  of 
dress  or  clothing. 

In  the  simple  state. — If  concentrated ,  it  possesses  these  properties  : 
— 1.  A  piece  of  wood  or  other  organic  matter  plunged  into  it,  is  im¬ 
mediately  carbonized  or  charred.  2.  When  boiled  with  wood,  copper- 
cuttings,  or  mercury,  it  evolves  fumes  of  sulphurous  acid ;  this  is  im¬ 
mediately  known  by  the  odour,  as  well  as  by  the  acid  vapour  first 
rendering  blue,  and  then  bleaching  starch-paper  dipped  in  a  solution  of 
iodic  acid.  3.  When  mixed  with  an  equal  bulk  of  water,  great  heat  is 
evolved  (nearly  200°  F.  in  a  cold  vessel). 

Carbonization  of  Organic  Matter  bg  Sulphuric  Acid. — Concentrated 
sulphuric  acid,  it  is  well  known,  possesses  the  property  of  abstracting 
the  elements  of  water  from  most  organic  substances,  and  thus  setting 
free  carbon,  whereby  it  becomes  darkened.  This  property  is  more 
remarkably  manifested  with  respect  to  sugar  than  any  other  substance. 
Mr.  Phillips  states  that  1-1 00th  of  a  grain  of  sugar  is  sufficient  to  dis¬ 
colour  a  fluid-ounce  of  sulphuric  acid,  even  without  the  aid  of  heat ; 
and  if  the  sugar  be  in  moderately  large  quantity,  the  mixture,  on  a 
little  water  being  added  to  dissolve  it,  is  perfectly  blackened.  This 
property  of  carbonizing  organic  matter  is  lost,  wheu  the  acid  is  diluted 
even  in  a  moderate  degree  ;  and  when  it  is  not  manifested  with  respect 
to  sugar,  it  is,  for  the  reason  above  stated,  not  likely  to  take  place 
when  the  acid  is  mixed  with  any  other  organic  substance.  Thus, 
sugar  and  a  piece  of  deal-stick  (woody  fibre)  are  both  blackened  by  the 
concentrated  acid,  but  the  sugar  only  is  blackened  when  the  strength 
of  the  acid  is  lowered  by  the  addition  of  water.  As  this  power  of 
sulphuric  acid  to  carbonize  sugar  became  a  very  material  question  on 
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a  recent  trial  for  poisoning  by  oil  of  vitriol,  I  subjoin  tbe  account  of 
some  experiments  on  the  subject. 

1.  On  putting  a  lamp  of  sugar  into  a  drachm  of  concentrated  sul¬ 
phuric  acid  in  a  white  cup,  it  speedily  acquired  a  yellowish  colour 
wherever  it  was  wetted  by  the  acid.  On  adding  one  drachm  of  water, 
and  mixing, — the  whole  of  the  liquid  became  black,  frothy,  evolved  vapour, 
and,  a  thermometer  plunged  into  it,  indicated  a  temperature  of  180°. 
A  common  piece  of  deal-stick  wTas  not  carbonized  in  this  mixture,  but 
it  had  merely  a,  greenish-yellowr  colour  when  washed  from  the  loosely 
adhering  carbon  of  the  sugar.  If  the  same  proportions  of  acid  and 
water  be  mixed  together  before  the  addition  of  the  sugar,  a  piece  of 
deal-stick  is  scarcely  affected ;  and  when  sugar  is  added,  it  is  only  after 
two  or  three  minutes  that  the  mixture  acquires  at  first  a  yellowish, 
and  then  a  reddish-brown  colour,  but  no  carbon  is  set  free.  The 
mixture  had  a  temperature  of  196°. 

2.  In  this  case  two  drachms  of  water  were  added  to  the  acid  in  which 
the  lump  of  sugar  had  been  placed.  The  sugar  became  first  yellow,  then 
black,  and,  on  gently  shaking  the  vessel,  the  whole  of  the  mixture  became 
black,  and  acquired  a  temperature,  in  one  experiment,  of  164°,  and  in 
another  of  160°.  A  piece  of  stick  plunged  into  this  mixture  was  neither 
corroded  nor  carbonized.  The  same  proportions  of  acid  and  water  were 
previously  mixed,  and  sugar  then  added.  There  was  scarcely  any  per¬ 
ceptible  change  of  colour  for  several  minutes,  but  the  sugar  dissolved  in 
the  mixture  (diluted  sulphuric  acid)  which  had  a  temperature  of  160°. 
In  the  course  of  an  hour,  it  had  acquired  a  reddish-brown  colour. 

8.  One  drachm  of  sulphuric  acid  was  placed  in  a  wdiite  cup,  and  two 
drachms  of  water  were  added.  A  small  lump  of  sugar  was  then  dropped 
into  the  mixture.  In  a  few  seconds,  the  sugar  became  blackened  ; 
and,  on  shaking  the  mixture,  the  whole  formed  a  deep  black  liquid,  at 
a  temperature  of  160°. 

4.  Two  drachms  of  wrater  were  placed  in  a  cup,  and  one  drachm  of 
sulphuric  acid  added.  The  acid  fell  through  the  water,  and,  on  putting 
into  the  liquid  a  small  lump  of  sugar,  this  was  darkened  in  a  few 
seconds,  and  gave,  when  shaken,  a  greenish-black  colour  to  the  whole 
of  the  liquid,  wrhich  had  a  temperature  of  160°.  The  result  of  this 
experiment  will  of  course  depend  upon  the  degree  with  which  the  acid 
mixes  with  the  water  in  falling  through  it. 

Thus,  then,  it  will  be  seen,  that  even  by  putting  acid  and  water,  or 
water  and  acid,  before  the  sugar,  the  carbonizing  action  of  the  acid  is 
well  marked.  It  is  only  wrhen  the  acid  and  water  are  thoroughly 
intermixed  before  the  addition  of  the  sugar,  that  the  liquid  does  not 
become  blackened. 

5.  When  three  drachms  of  wrater  were  added  to  one  drachm  of  sul¬ 
phuric  acid,  in  which  a  lump  of  sugar  wTas  immersed,  the  liquid  im¬ 
mediately  darkened  around  the  sugar,  and  the  whole  speedily  acquired 
a  blackish-green  colour.  The  temperature  was  156°. 

6.  When  four  drachms  of  water  were  added  to  one  drachm  of  oil  of 
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vitriol,  in  which  a  lump  of  sugar  was  immersed,  black  streaks  speedily 
began  to  appear  around  the  sugar.  On  slight  agitation,  the  whole 
mixture  acquired  a  greenish-black  colour,  and  the  temperature  was  142°. 
In  the  two  last  cases,  a  stick  plunged  into  the  mixtures  was  neither 
corroded  nor  carbonized  in  any  degree. 

Thus,  then,  with  two,  three,  and  even  four  parts,  by  measure,  of 
water,  there  are  well-marked  effects,  both  in  change  of  temperature 
and  colour. 

The  case  in  which  this  question  respecting  the  action  of  sulphuric 
acid  on  sugar  arose,  was  that  of  Mary  North  (Guildford  Summer  Ass. 
1846),  tried  for  the  murder  of  an  infant  by  giving  to  it  oil  of  vitriol. 
The  deceased  had  died  from  the  effects  of  the  poison ;  therefore  the 
only  part  of  the  case  which  created  difficulty,  was  the.  proof  of  admi¬ 
nistration.  The  mother  of  the  deceased,  wishing  to  give  the  child 
some  aniseed-spirit  and  water,  placed  a  lump  of  sugar  in  a  white  cup, 
and  added  a  tea-spoonful  of  the  spirit ;  she  then  went  to  another 
apartment,  and  poured  from  a  kettle  about  a  tea-spoonful,  hut  cer¬ 
tainly  not  more  than  two  tea-spoonfuls,  of  water.  She  observed  no 
particular  appearance  in  the  mixture ;  she  tasted  it,  and  there  was  no 
hot  or  acid  taste  ;  she  then  gave  about  two  tea-spoonfuls  of  it  to  the 
infant,  while  a  little  girl  who  was  present  drank  up  the  dregs,  and 
suffered  no  ill  effects.  The  prisoner  was  present,  and  in  about  half  a 
minute  took  the  child.  After  the  child  had  taken  the  liquid,  there 
were  no  symptoms  or  effects  to  attract  attention,  and  the  child  appeared 
relieved  of  the  wind  from  which  it  had  suffered.  The  mother  left  the 
room,  and  the  prisoner  took  the  infant  into  an  adjoining  pantry,  in 
which  it  was  sworn  there  was  a  bottle  of  vitriol,  put  there  by  the  pri¬ 
soner.  In  about  a  minute  and  a  half  or  two  minutes,  the  mother, 
owing  to  a  noise,  returned  to  the  room,  and  found  the  infant  evidently 
writhing  in  great  pain,  its  mouth  covered  with  a  whitish  froth.  The 
prisoner,  according  to  one  witness,  while  bringing  it  from  the  pantry 
into  the  kitchen,  was  in  the  act  of  wiping  the  child’s  mouth.  Medical 
assistance  was  immediately  sent  for ;  but  in  spite  of  the  best  treatment, 
the  child  died.  These  facts  were  sworn  to  in  evidence  ;  and  the  mo¬ 
ther,  the  prisoner,  and  the  girl  (who  drank  the  remainder  of  the  liquid 
in  the  cup),  told  Mr.  Tatham,  a  medical  witness,  on  the  evening  of  the 
occurrence,  that  aniseed  only  had  been  given  to  the  child ;  and  all 
agreed  that  the  aniseed  and  sugar  were  mixed  together  in  a  cup,  and 
the  water  afterwards  added.  As  neither  the  prisoner  nor  the  mother 
could  possibly  know  the  difference  in  the  chemical  results,  according 
to  the  order  in  which  these  substances  are  mixed,  and  the  prisoner  could 
not,  only  an  hour  after  the  occurrence,  have  had  any  suggested  motive 
for  stating  that  the  water  and  aniseed  were  mixed  first,  we  are  bound 
to  take  this  as  a  true  statement  of  the  facts. 

The  defence  was,  that  the  mother  had  made  a  mistake,  and  given  a  tea¬ 
spoonful  of  oil  of  vitriol  in  place  of  aniseed.  Mr.  Tatham,  the  medical 
witness,  when  questioned  respecting  the  effects  produced  by  mixing 
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vitriol  and  water,  very  properly,  in  obedience  to  his  oath  of  swearing 
to  the  whole  truth,  called  the  attention  of  the  learned  judge  to  the  fact, 
that  had  the  mother  used  oil  of  vitriol  in  place  of  aniseed,  in  the  order 
in  which  the  articles  were  sworn  to  have  been  put  together,  the  liquid 
would  have  acquired  a  very  high  temperature,  and  have  become  blackened, 
so  that  she  could  not  have  administered  it  to  her  infant  without  being 
made  fully  aware  of  the  mistake.  [This  statement  is  perfectly  borne  out 
by  the  results  of  the  experiments  already  mentioned.]  The  counsel 
for  the  prisoner,  however,  requested  the  witness  to  perform  an  experi¬ 
ment  in  Court,  by  mixing  together  the  acid  and  water,  putting  double 
the  quantity  of  water,  and  to  add  the  sugar  last.  The  result  of  course 
was,  that  the  mixture  became  only  slightly  darker,  but  was  not  black¬ 
ened,  for  the  acid  was  already  diluted.  This  experiment  of  the  learned 
counsel’s  completely  deceived  the  jury,  for  it  was  concealed  from  the 
Court,  that  the  order  of  mixing  suggested,  was  exactly  the  reverse  of 
that  sworn  to  in  evidence  by  unscientific  witnesses.  Hence  it  was 
argued  that  the  mother  had  made  a  mistake,  and  that,  in  order  to  con¬ 
ceal  this,  she  had  charged  the  prisoner  with  the  crime  of  murder  ! 

The  perversion  of  chemical  evidence  in  this  case  was  not  a  little 
remarkable;  the  irrelevant  result  doubtless  had  its  influence  with 
the  jury,  and  they  were  led  away  with  the  false  impression,  that 
whether  oil  of  vitriol,  or  a  colourless  aniseed  mixture,  had  been  used 
in  this  instance,  there  would  have  been  no  difference  in  the  appearance 
of  the  liquid  on  mixture  !  The  fact  that  the  contents  of  the  stomach 
were  completely  charred  to  a  tarry  liquid  renders  it  unnecessary 
to  discuss  the  question,  whether  the  acid  swallowed  by  the  child 
would,  or  would  not,  carbonize  sugar ;  since,  according  to  my  experi¬ 
ments,  which  are  only  confirmatory  of  those  of  other  chemists,  sul¬ 
phuric  acid,  which  is  so  diluted  as  not  to  carbonize  sugar,  will  certainly 
not  char  blood,  mucus,  or  mucous  membrane. 

The  attorneyfortheprisoner,  relyingupon  his  knowledge  of  chemistry, 
subsequently  published  a  statement  in  which  he  argued  that  the  inno¬ 
cence  or  guilt — indeed  the  hanging  of  the  accused — depended  on  the 
simple  fact,  whether  sugar  would,  or  would  not,  be  carbonized  under  the 
circumstances !  If  this  view  be  correct,  and  if  there  be  any  faith  in  che¬ 
mical  facts,  he  has  unintentionally,  but  most  conclusively,  proved  that  the 
accused  was  guilty,  and  that  she  was  acquitted  upon  a  mistake ;  for  when 
the  ingredients  are  put  together  in  the  order  and  proportions  sworn  to, 
the  mixture  becomes  invariably  blackened,  whether  the  acid,  sugar,  or 
water,  be  added  first ;  always  provided  the  acid  and  the  water  be  not 
in  the  first  instance  well  shaken  and  mixed.  If,  however,  an  individual 
be  permitted  to  assume  that  the  three  substances  were  mixed  in  an 
order  different  to  that  repeatedly  sworn  to,  and  to  draw  an  inference 
from  tens  assumption,  it  would  be  as  well  to  assume  at  once  that  no 
sugar  was  used.  It  appears  to  me,  that  we  are  bound  to  take  the  ex¬ 
periment  according  to  the  evidence,  when,  from  a  want  of  chemical 
knowledge,  there  cannot  be  the  slightest  suspicion  of  a  motive  for 
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fabrication, — or  to  reject  it  altogether.  We  Lave  no  right  to  twist  facts 
of  this  kind  to  suit  our  own  particular  views.  The  result  of  this  in¬ 
vestigation  appears  to  me  to  shew  that  a  Court  of  Law  should  exercise 
the  greatest  caution  in  not  allowing  itself  to  be  imposed  upon  by 
chemical  experiments  entirely  at  variance  with  the  facts  stated  in  evi¬ 
dence.  Let  us  suppose  that  it  had  been  sworn  by  the  witnesses  that 
the  liquid  (aniseed  or  vitriol)  had  been  well  mixed  with  water  before 
the  sugar  was  added, — Would  a  medical  witness  have  been  permitted, 
either  by  the  attorney  or  counsel  for  the  accused,  to  express  an  opinion 
unfavourable  to  the  prisoner  from  results  obtained  by  an  inverse  mode 
of  mixing  the  ingredients  P  Assuredly  not.  Yet,  what  would  have 
been  denounced  as  a  gross  deception  in  medical  evidence,  was  received 
without  comment  as  legal  evidence  in  favour  of  the  accused  ! 

It  is  most  probable,  that  the  jury,  in  acquitting  the  prisoner,  dis¬ 
believed  the  evidence  ;  for,  if  the  facts  were  true,  to  suppose  that  the 
mother  made  a  mistake,  and  then  imputed  the  foul  crime  of  murder  to 
an  innocent  person,  involves  the  following  assumptions,  which  are,  in  my 
judgment,  contrary  to  medical  experience.  1 .  That  sulphuric  acid, 
mixed  as  stated  in  evidence,  does  not  carbonize  sugar.  2.  That  two 
teaspoonfuls  of  such  a  mixture,  at  a  temperature  of  nearly  200°,  may  be 
poured  into  the  mouth  of  an  infant  of  four  months  without  producing, 
within  a  minute,  any  symptom  or  effect  to  indicate  a  mistake  !  3.  That 
symptoms  with  a  whitening  of  the  thin  membrane  of  the  mouth  would 
only  appear  after  the  lapse  of  from  one  to  two  minutes.  4.  That  al¬ 
though  the  acid  administered,  would  not  (on  the  hypothesis  of  the  defence) 
carbonize  sugar,  it  would  be  strong  enough  to  carbonize  the  blood,  mu¬ 
cus,  and  mucous  membrane  (ejected  from  the  stomach)  and  to  produce 
extensive  eschars  in  the  mouth  and  fauces,  as  well  as  on  the  skin 
externally  ! 

A  very  full  report  of  this  trial  will  be  found  in  the  Guy’s  Hospital 
Reports,  Yol.  iv.  p.  396.  It  is  well  calculated  to  show  how  medical 
facts  of  the  greatest  importance  may  be  misunderstood  and  misrepre¬ 
sented  in  a  Criminal  Court.  A  grave  attack  was  made  upon  Mr. 
Tatham’s  evidence  in  the  Lancet  (Sept.  12, 1846)  for  his  conscientious 
performance  of  a  painful  duty  on  this  occasion.  Resting  upon  an  ex 
parte  statement  by  the  attorney  for  the  prisoner,  a  writer  in  this  journal 
says — “  he  (the  attorney)  is  entitled  to  great  credit  for  the  ‘  tact  and 
ability’  which  he  displayed  in  this  case.  The  life  of  the  innocent  accused 
person  was  saved  by  the  sagacity  of  the  attorney.”  This  kind  of  tact 
and  ability ,  when  exerted  in  perverting  the  medical  facts  of  a  criminal 
case,  and  in  placing  the  results  of  a  false  and  irrelevant  experiment 
before  a  jury  as  if  it  were  a  true  representation  of  the  facts,  may,  how¬ 
ever,  operate  in  two  ways :  it  may  not  only  lead  to  the  acquittal  of  a 
guilty  person — but  to  the  conviction  and  execution  of  one  who  is  in¬ 
nocent  !  The  less  tact  and  ability,  thus  displayed,  and  the  more  truth 
and  honesty,  we  have  in  reference  to  medical  evidence  on  charges  of 
murder,  the  greater  will  be  the  security  that  the  detestable  crime  of  ! 
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secret  poisoning  which  has  of  late  years  spread  throughout  this  country 
to  a  most  lamentable  extent,  does  not  go  unpunished. 

The  Diluted  Acid. — Tor  the  acid  in  the  diluted  state,  hut 
one  test  need  be  applied : — a  solution  of  a  salt  of  barytes, — the 
Nitrate  of  barytes ,  or  the  Chloride  of  barium.  Having  ascer¬ 
tained  by  test  paper,  that  the  liquid  is  acid,  we  add  to  a  portion 
of  it,  a  few  drops  of  nitric  acid,  and  then  a  solution  of  nitrate 
of  barytes.  If  sulphuric  acid  be  present,  a  dense  white  precipitate 
of  sulphate  of  barytes  will  fall  down — which  is  insoluble  in  all 
acids  and  alkalies.  If  this  precipitate  be  collected,  dried  and  heated 
to  redness  in  a  small  platina  crucible  with  five  or  six  parts  of  charcoal 
powder,  it  will,  if  a  sulphate,  be  converted  to  sulphuret  of  barium. 
To  prove  this,  we  add  to  the  calcined  residue,  diluted  muriatic  acid, 
at  the  same  time  suspending  over  it,  a  slip  of  filtering  paper  moistened 
with  a  solution  of  acetate  of  lead,  or,  what  is  exceedingly  convenient, 
we  place  the  residue  on  a  slip  of  glazed  card  (coated  with  carbonate  of 
lead),  scraped  and  wetted  on  the  surface.  (The  card  should  be  first 
tested  for  lead ;  because  some  kinds  of  glazed  cards  are  made  without 
lead.)  If  the  original  precipitate  were  a  sulphate,  the  vapour  now 
evolved  will  be  sulphuretted  hydrogen,  known  by  its  odour,  and  by  its 
turning  the  salt  of  lead  or  staining  the  card  of  a  brown  colour.  In¬ 
stead  of  charcoal,  we  may  use  an  equal  bulk  of  cyanide  of  potassium 
as  the  reducing  agent,  and  the  experiment  may  then  be  performed  in 
a  small  reduction  tube  over  a  spirit  lamp.  On  breaking  the  tube  and 
placing  the  powrder  on  a  glazed  card  (containing  lead)  previously  wetted, 
the  stain  of  sulphuret  of  lead  will  be  perceived ; — or  the  calcined  residue 
may  be  dissolved  in  water  and  tested.  The  smallest  visible  quantity  of 
sulphate  of  barytes  thus  admits  of  easy  detection. 

The  delicate  action  of  this  test  is  such,  that  a  solution  containing 
not  more  than  the  1-25, 000th  part  by  weight  of  sulphuric  acid,  is  pre¬ 
cipitated  by  it.  When  the  sulphuric  acid  is  diffused  through  a  mini¬ 
mum  of  water,  the  barytic  test  gives  a  perceptible  precipitate  with  the 
1-1 10th  part  of  a  grain  of  the  acid.  If,  however,  this  small  quantity 
be  diluted  with  an  ounce  of  water,  the  test  produces  no  perceptible 
change.  In  these  experiments,  distilled  water  must  be  used,  since  all 
kinds  of  river  and  spring  water  are  precipitated  by  the  test.  With 
regard  to  the  reduction  of  the  precipitate  to  the  state  of  sulphuret  by 
charcoal  or  cyanide  of  potassium,  I  have  found  that  one-half  grain  of 
the  sulphate  of  barytes  will  yield  satisfactory  evidence  ;  and  a  quarter 
of  a  grain  will  give  traces  of  sulphur,  although  somewhat  indistinct. 
This  is  equivalent  to  about  one-eighth  of  a  grain  of  common  oil  of 
vitriol  (bihydrate).  In  cases  of  poisoning,  however,  we  either  find  the 
acid  in  much  larger  proportion,  or  it  is  altogether  absent.  Orfila  re¬ 
commends  that  the  diluted  acid  should  be  concentrated  by  evaporation 
and  then  treated  with  metallic  copper,  to  liberate  sulphurous  acid ;  but 
this  process  is  more  troublesome  and  less  likely  to  prove  satisfactory 
than  that  just  described. 
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Objections  to  the  tests. — When  any  inference  is  drawn  by  a  medical 
witness  from  the  presence  of  a  minute  quantity  of  this  acid  in  a  sus¬ 
pected  liquid,  it  might  be  fairly  objected  that  some  portion  of  sulphuric 
acid  had  become  accidentally  introduced  during  the  experiment. 
Thus  the  nitric  acid  used,  may  have  been  contaminated  with  sulphuric 
acid ;  or  the  wood-charcoal  may  itself  have  contained  some  saline  sul¬ 
phates,  which  would  lead  to  the  production  of  an  alkaline  sulphuret. 
The  purity  of  these  substances  should  then  be  determined  by  separate 
experiments.  Again,  too  much  nitric  acid  must  not  be  added  to  the 
liquid  before  applying  the  test : — because  the  salt  of  barytes  is  in¬ 
soluble  in  strong  nitric  acid,  and  a  white  precipitate  therefore  falls 
(crystalline  nitrate  of  barytes),  although  no  sulphuric  acid  be  present. 
The  obvious  remedy  for  this,  is  to  dilute  the  liquid  with  water  before 
performing  the  experiment ;  or  if  a  doubt  exist,  afterwards — when 
any  precipitated  sulphate  of  barytes  will  be  left,  while  any  portion  of 
precipitated  nitrate  will  be  redissolved. 

But  the  question  arises — Are  there  no  other  liquids  liable  to  be 
precipitated  by  this  test,  and  lead  thereby  to  a  fallacious  inference  P 
Nitrate  of  barytes  is  precipitated  by  other  acids — namely,  the  sulphu¬ 
rous,  fluosilicic,  selenic,  and  iodic.  The  last  is  not  precipitated  by 
the  test  if  it  be  diluted,  and  the  nitric  acid  be  first  added :  there¬ 
fore  it  can  constitute  no  objection  to  the  process  here  recommended. 
The  three  first  form  precipitates  insoluble  in  nitric  acid ;  but  the  fluo¬ 
silicic  acid  only  when  moderately  concentrated,  and  then  more  slowly  than 
the  sulphuric  acid.  If  the  fluosilicic  acid  bemuch  diluted  with  water,  and 
nitric  acid  first  added,  the  test  gives  no  precipitate  with  it.  All  ob¬ 
jection  on  these  grounds  is,  however,  removed  by  the  fact,  that  sul¬ 
phurous  acid  is  immediately  recognised  by  its  odour  of  burning  sul¬ 
phur,  and  may  be  separated  from  any  sulphuric  acid  mixed  with  it  by 
simply  boiling  it : — and  with  respect  to  the  fluosilicic  and  selenic  acids, 
the  white  precipitates  formed  by  them,  calcined  with  charcoal  or 
cyanide  of  potassium,  and  digested  with  an  acid,  do  not  evolve  sulphu¬ 
retted  hydrogen,  or  act  on  a  salt  of  lead  like  that  formed  by  sulphuric 
acid.  Besides,  it  is  not  probable  that  such  substances  as  the  fluo¬ 
silicic,  selenic,  and  iodic  acids,  should  ever  be  met  with  in  common 
life,  or  find  their  way  out  of  a  chemical  laboratory.  The  iodate,  duo- 
silicate,  and  seleniate  of  barytes  do  not,  like  the  sulphate,  yield  a  sul¬ 
phuret  when  calcined  with  charcoal. 

Acid  saline  solutions. — But  there  are  other  objections : — I .  A  solution 
of  alum,  or  of  any  acid  sulphate,  might  be  erroneously  pronounced  to  be 
free  sulphuric  acid ;  for  alum  would  give  all  the  re-actions  with  the  tests 
which  have  been  here  described.  The  answer  to  this  objection  is  very 
simple ;  we  must  slowly  evaporate  a  portion  of  the  suspected  liquid  in  a 
watch  glass — there  will  be  a  saline  residue  if  it  be  a  solution  of  alum, 
otherwise  not :  for  sulphuric  acid  should  be  entirely  dissipated  by  heat,  or 
it  should  leave  only  the  faintest  traces  of  sulphate  of  lead.  2.  The  quan¬ 
tity  of  free  sulphuric  acid  present  might  be  erroneously  estimated,  in 


DETECTION  OF  SULPHURIC  ACID  IN  ORGANIC  LIQUIDS.  211 


consequence  of  some  simple  medicinal  sulphate  (as  Epsom  salt)  being 
mixed  with  it.  This  may  he  determined  also  by  evaporation ;  and  the 
free  sulphuric  acid  separated  by  warming  the  liquid,  and  adding  finely  - 
powd  ered  carbonate  of  barytes,  until  effervescence  ceases.  The  preci¬ 
pitate  formed  would  be  sulphate  of  barytes,  and  represent  the  free 
sulphuric  acid  present. 

There  is,  however,  another  source  of  error  :  any  acid  mixed  with  a 
common  sulphate  employed  in  medicine  might  be  mistaken  for  free 
sulphuric  acid ;  as,  for  example,  a  mixture  of  citric  or  acetic  acid  with 
sulphate  of  magnesia.  This  may  always  be  suspected  when  any  saline 
residue  is  left  on  evaporating  the  mixture.  In  such  a  case  carbonate 
of  barytes  would  not  separate  the  free  acid,  for  it  would  form  a  so¬ 
luble'  barytic  salt  with  the  extraneous  acid ;  and  this,  by  re-acting  on 
the  sulphate  of  magnesia,  would  precipitate  the  sulphuric  acid  of  that 
salt,  and  thus  lead  to  error.  Several  methods  have  been  proposed  to 
remove  this  difficulty :  the  following  is  perhaps  the  best.  Procure  by 
evaporation  and  calcination  the  whole  of  the  saline  sulphate  from  a 
measured  quantity  of  the  liquid.  Re-dissolve  this  in  water,  acidulate 
the  solution  with  nitric  acid : — precipitate  all  the  sulphuric  acid  of 
the  salt  by  nitrate  of  barytes,  then  dry  and  weigh  the  sulphate  thus 
procured.  Next  obtain  from  an  equal  quantity  of  the  liquid  before 
evaporation,  the  whole  of  the  precipitate  produced  on  adding  to  it  the 
nitrate  of  barytes  and  nitric  acid — dry  it,  weigh  it,  and  compare  its 
weight  with  that  derived  from  the  sulphate  of  the  evaporated  liquid. 
It  is  obvious,  that  if  there  be  no  free  sulphuric  acid  present,  the 
weights  will  be  the  same  in  the  two  cases : — but  should  there  be  any, 
its  quantity  will  be  indicated  by  the  difference  in  the  increased  weight 
of  the  sulphate  of  barytes  in  the  latter  case.  This  may  be  regarded  as 
an  outline  of  the  process.  There  are  some  details  omitted,  which 
will  readily  suggest  themselves  to  the  practical  toxicologist. 

In  liquids  containing  organic  matter. — If  the  sulphuric  acid  be 
mixed  with  such  liquids  as  porter,  coffee,  or  tea,  the  process  for  its 
detection  is  substantially  the  same,  the  liquid  being  rendered  clear  by 
filtration  previously  to  adding  the  test.  The  sulphate  of  barytes,  if 
mixed  with  organic  matter,  may  be  purified  by  boiling  it  in  strong 
nitric  acid  ;  but  this  is  not  commonly  necessary,  as  the  reduction  of 
the  precipitate  may  be  equally  well  performed  with  the  impure,  as  with 
the  pure  sulphate.  Some  liquids  generally  contain  sulphuric  acid  or  a 
sulphate,  such  as  vinegar  and  porter,  but  the  acid  is  in  very  minute  pro¬ 
portion  ;  therefore,  if  there  be  an  abundant  precipitate,  there  can  be  no 
doubt,  cuter  is  paribus,  that  free  sulphuric  acid  has  been  added  to  them. 
Should  the  liquid  be  thick  and  viscid  like  gruel,  it  may  be  diluted  with 
water,  and  then  boiled  with  the  addition  of  a  little  acetic  acid.  For 
the  action  of  the  test,  it  is  not  necessary  that  the  liquid  should  be 
absolutely  clear,  provided  it  be  not  so  thick  as  to  interfere  mechanically 
with  the  precipitation  of  the  sulphate  of  barytes.  So  far  with  regard  to 
articles  administered,  or  of  which  the  administration  has  been  attempted. 
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Vomited  matters. — These  will  commonly  be  found  highly  acid, 
reddening  litmus  paper,  and  causing  effervescence  with  carbonated 
alkalies  :  they  may  he  diluted  with  water,  boiled,  filtered  and  tested  in 
the  way  above  described.  The  acid  is  sometimes  so  intimately  com¬ 
bined  with  decomposed  mucus  and  blood,  that  it  requires  long  boiling 
in  order  to  separate  it  so  that  the  barytic  test  may  act  readily.  If  the 
patient  have  been  under  treatment,  these  matters  obtained  from  the  sto¬ 
mach  may  have  no  add  reaction,  either  from  the  copious  administration 
of  water  and  abundant  vomiting,  or  from  an  anti  dote  having  been  used, 
such  as  magnesia.  If  on  adding  the  test  to  the  neutral  liquid,  there 
be  a  precipitate,  sulphuric  acid  can  he  present  only  in  the  state  of 
sulphate.  If  this  precipitate  be  abundant,  it  cannot  be  due  to  the 
presence  of  minute  traces  of  sulphates  in  the  gastric  and  salivary  secre¬ 
tions  ;  but  still  it  would  be  improper  to  infer  from  this  chemical  fact 
alone,  that  sulphuric  acid  had  been  swallowed,  because  it  is  well  known 
that  some  saline  sulphates,  such  as  those  of  magnesia  and  soda,  are 
often  exhibited  in  large  quantities  medicinally,  and  it  might  he  fairly 
objected  to  this  evidence,  that  the  precipitate  was  due  to  the  presence 
of  one  of  these  salts.  The  symptoms,  as  well  as  other  circumstances, 
would  here  aid  the  witness  in  forming  an  opinion — chemistry  alone 
might  mislead  him. 

In  examining  any  organic  liquid  which  has  no  add  reaction,  it  must 
be  remembered  that  there  are  many  salts  in  common  use,  some  of  them 
being  medicines,  which  precipitate  the  barytic  test.  These  are — all 
the  soluble  carbonates,  iodates,  phosphates,  borates,  tartrates  and 
oxalates.  It  is  to  be  observed,  however,  that  not  one  of  these 
substances  is  precipitated  by  the  test,  provided  the  liquid  for  analysis 
be  much  diluted  and  acidulated  with  nitric  acid  before  adding  it. 
Should  nitric  acid  alone  produce  any  turbidness  in  an  organic  liquid, 
this  may  be  again  filtered  and  boiled  before  it  is  tested. 

Contents  of  the  Stomach. — When  the  patient  survives,  the  analysis 
will  of  course  be  confined  to  the  matters  vomited.  If  the  case  prove 
fatal,  we  may,  however,  be  required  to  examine  thecontentsof  thestomach. 
Should  these  be  acid  and  give  a  precipitate  with  the  test,  it  may  be 
said  that  the  acidity  was  due  to  the  acids  naturally  contained  in  the 
gastric  secretions  (the  muriatic  and  acetic,)  which,  however,  are  in 
very  small  proportion,  or  to  some  acid  liquid,  taken  in  the  form  of 
medicine  or  otherwise  before  death ; — the  precipitation  by  the  test 
might  also  be  ascribed  to  the  presence  of  some  medicinal  sulphate.  If 
the  contents  were  not  acid,  then  the  effect  produced  by  the  test  might 
be  ascribed  to  the  latter  circumstance  alone.  All  objections  of  this 
kind  are  at  once  removed  not  merely  by  resorting  to  the  processes  al¬ 
ready  described,  but  by  noting  particularly  the  presence  or  absence  of 
the  usual  changes  produced  by  mineral  acids  in  the  fauces,  oesophagus, 
and  stomach.  The  chemist  might  decide  from  an  analysis  alone ;  but 
the  medical  jurist  should  take  into  consideration  the  symptoms  under 
which  the  deceased,  laboured,  and  the  post-mortem  appearances  found 


DETECTION  OE  SULPHURIC  ACID  IN  CONTENTS  OE  THE  STOMACH.  213 


in  the  body,  before  he  ventures  to  pronounce  an  opinion  from  the  re¬ 
sults  of  bis  experiments. 

Supposing  the  contents  to  give  no  evidence  or  but  very  slight 
evidence  of  the  presence  of  the  acid,  we  must  then  boil  the  altered  or 
decomposed  portions  of  the  stomach  in  water  for  an  hour,  filter,  and 
apply  the  tests  to  the  filtered  liquid.  But  still  no  evidence  of  the 
presence  of  the  poison  may  be  obtained.  Under  these  circumstances, 
it  has  been  proposed  by  M.  Taufllieb  and  Devergie  to  heat  the  stomach 
to  a  high  temperature  in  a  retort,  the  beak  of  which  is  plunged  into  a 
mixture  of  iodic  acid  and  starch.  (Ann.  d’Hygiene,  1835,  1,427.)  It 
is  assumed  that  the  non- discovery  of  the  acid  is  due  to  its  combination 
with  the  substance  of  the  stomach  in  a  way  so  intimate,  that  water 
cannot  separate  it.  The  application  of  heat  therefore  would,  in  the 
process  above  mentioned,  lead  to  a  decomposition  of  the  sulphuric  acid 
by  the  carbon  of  the  animal  matter,  and  its  transformation  to  sul¬ 
phurous  acid.  This  would  be  immediately  indicated  by  the  production 
of  the  blue  iodide  of  farina  in  the  receiver.  There  are  some  objections 
which  appear  to  me  to  render  this  process,  thus  applied,  unfit  for  medico  ¬ 
legal  purposes.  Iodic  acid  is  liable  to  be  decomposed  by  many  substances 
very  different  in  their  nature  ;  as  sulphuretted  hydrogen  gas,  the  hypo¬ 
sulphites  and  sulphurets,  morphia,  gallic  acid,  cyanide  of  potassium, 
sulphocyanide  of  potassium  and  the  saliva,  and  it  is  not  therefore  safe 
to  infer  that  the  only  deoxidizing  agent  in  the  distillation  of  the  organic 
matter  as  above  described,  is  the  sulphurous  acid,  formed  at  the  ex¬ 
pense  of  the  sulphuric  acid,  received  ab  extra ,  and  combined  with  the 
tissues.  Besides,  mucous  membrane  contains  sulphur,  and  on  applying 
heat  to  it,  to  blood,  serum,  or  other  animal  substances,  sulphuretted 
hydrogen  gas  is  evolved ;  this  decomposes  iodic  acid,  sets  free  iodine, 
and  gives  rise  to  error.  The  reaction  is  so  extremely  sensitive,  that 
the  very  smallest  portion  of  this  gas  will  decompose  iodic  acid.  (Med. 
Gaz.  xxxvii.  954.)  Hence  it  appears  to  me,  that  a  medical  jurist,  when  he 
finds  no  sulphuric  acid  in  the  stomach  by  the  usual  process  of  boiling  the 
contents  and  the  tissues  for  at  least  an  hour,  should  rather  declare  that 
there  is  none  present,  than  give  an  affirmative  opinion  of  the  existence 
of  infinitesimal  traces  from  the  performance  of  a  hazardous  experiment. 

It  is  a  medico-legal  fact  of  considerable  importance,  that  the  con¬ 
tents  of  the  stomach  in  cases  of  poisoning  by  sulphuric  acid,  are  often 
entirely  free  from  any  traces  of  this  poison,  even  when  it  has  been 
swallowed  in  large  quantity.  The  acid  is  not  commonly  found  when 
the  individual  has  been  under  treatment,  when  there  has  been  con¬ 
siderable  vomiting,  aided  by  the  drinking  of  water  or  other  simple 
liquids,  or  when  the  person  has  survived  for  a  long  period.  If  the 
case  has  been  under  treatment,  the  acid  is  either  wholly  absent  or 
neutralized  by  antidotes.  In  support  of  this  view,  I  might  quote 
many  reported  cases ;  but  I  prefer  giving  two  which  I  have  witnessed. 
A  girl  swallowed  four  or  five  ounces  of  diluted  vitriol,  and  died  in 
eighteen  hours.  No  portion  of  the  acid  could  be  detected  in  the 
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stomach ;  but  she  had  vomited  considerably,  and  the  acid  was  easily 
proved  to  exist  in  the  vomited  matters,  by  examining  a  portion  of  the 
sheet  of  a  bed  which  had  become  wetted  by  them.  In  another  case, 
nearly  two  ounces  of  the  concentrated  acid  were  swallowed ;  the  patient 
died  in  twenty-five  hours ; — the  stomach  wa3  most  extensively  acted 
on,  and  yet  no  trace  of  the  acid  could  be  discovered  in  the  contents. 
The  liquidity  of  the  poison,  and  the  facility  with  which  it  becomes 
mixed  with  other  liquids,  and  ejected  by  vomiting,  will  readily  furnish 
an  explanation  of  this  fact.  In  many  cases  of  poisoning  by  sulphuric 
acid,  therefore,  a  medical  witness  must  be  prepared  to  find,  that 
chemical  analysis  wall  furnish  only  negative  results.  If  the  stomach 
should  be  perforated,  the  contents  will  be  found  in  the  abdomen,  or 
perhaps  in  the  lower  part  of  the  cavity  of  the  pelvis  -—they  may  then 
be  absorbed  by  clean  wetted  linen  or  sponge,  boiled  with  distilled 
water,  and  the  solution  examined  for  the  acid  in  the  way  already 
described. 

On  solid  organic  substances. — It  sometimes  happens  in  cases 
of  poisoning  that  sulphuric  acid  is  spilled  upon  articles  of  clothing, 
such  as  cloth  or  linen,  and  here  a  medical  jurist  may  succeed 
in  detecting  it,  when  every  other  source  of  chemical  evidence  fails. 
Again,  sulphuric  acid  is  often  used  for  the  purpose  of  seriously  injuring 
a  party,  as  by  throwing  it  on  the  person, — an  offence  which,  when  ac¬ 
companied  with  bodily  injury,  renders  the  offender  liable  to  a  severe 
punishment.  On  such  occasions,  proof  of  the  nature  of  the  corrosive 
liquid  is  required  ;  and  this  is  easily  obtained  by  a  chemical  examina¬ 
tion  of  part  of  the  dress.  The  process  of  analysis  is  very  simple.  The 
piece  of  cloth  should  be  digested  in  a  small  quantity  of  distilled  water 
at  a  gentle  heat,  whereby  a  brownish- coloured  liquid  is  commonly  ob¬ 
tained  on  filtration.  If  sulphuric  acid  be  present,  the  liquid  will  have 
a  strong  acid  reaction,  and  produce  the  usual  effects  with  the  barytic 
test. 

Stains  on  clothing. — These  spots  on  clothing,  if  produced  by  the 
concentrated  acid,  are  known  in  general,  1.  by  the  black  woollen  cloth 
having  its  colour  changed  to  a  dirty  brown,  acquiring  a  red  border 
after  a  few  days.  Diluted  sulphuric  acid  produces  at  once,  on  black 
cloth,  a  red  stain,  which  slowly  becomes  brown.  2.  by  their  remain¬ 
ing  damp  or  humid  for  a  considerable  period, — the  sulphuric  being  a  very 
fixed  acid  and  readily  absorbing  water.  That  no  objection  may  be  of¬ 
fered  to  the  result  of  an  experiment  of  this  kind,  it  is  necessary  that 
another  part  of  the  dress  should  be  tested,  in  order  to  show  that  the 
sulphuric  acid  detected,  is  not  due  to  the  presence  of  any  sulphate  in 
tl  ,  dress.  Many  articles  of  clothing,  it  must  be  remembered,  yield 
slight  traces  of  sulphates,  when  boiled  in  water.  In  the  attempted 
erasure  of  writing  from  paper  by  diluted  sulphuric  acid,  the  same  process 
will  detect  the  presence  of  it.  All  white  organic  substances,  such  as 
calico  or  paper,  although  not  blackened  by  diluted  sulphuric  acid,  be¬ 
come,  when  impregnated  with  it,  immediately  charred  on  exposure  to 
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a  moderate  heat.  The  fibre  of  linen  or  cotton  is  slowly  destroyed, 
even  when  the  sulphuric  acid  forms  only  l-30th  part  of  the  liquid.  It 
may  he  objected  to  the  medical  evidence  that  this  acid  is  used  in  bleach¬ 
ing  cloth  ( Queen  v.  Thomas ,  Monmouth  Lent  Ass.  1847) ;  but  the 
medical  witness  must  bear  in  mind,  that  the  cloth  is  also  passed 
through  a  bath  of  chloride  of  lime  and  of  alkali,  so  that  all  traces  of 
free  sulphuric  acid  are  thereby  removed.  The  colour  of  black  leather 
is  not  changed  by  sulphuric  acid. 

In  dyed  articles  of  linen  and  cotton,  the  effect  varies  with  the  dye. 
In  all  cases  the  organic  matter  is  sooner  or  later  corroded  and  de¬ 
stroyed  both  by  the  concentrated  and  the  weak  acid.  If  the  dress  be 
dyed  bine  by  indigo,  the  colour  will  be  unchanged.  (Nitric  acid  dis¬ 
charges  the  colour  of  indigo,  turning  it  yellow.)  If  dyed  with  archil 
and  some  other  blues,  the  spot  may  be  reddened,  and  red 
streaks  will  be  found  wherever  the  acid  vomited  matter  has  passed 
over  the  dress.  Logwood  and  madder,  which  are  largely  used  in  dyeing 
many  of  the  common  calicoes,  are  turned  of  a  yellow  colour  by 
strong  acids ;  and  wherever  an  iron  mordant  has  been  employed  in 
the  pattern,  there  will  be  a  rust  red  spot.  In  a  very  diluted  state  the 
the  acid  is  slow  in  acting,  and  the  stain  when  recent  is  red.  I  haye 
found  by  experiment,  that  whether  the  acid  be  used  in  a  pure  state,  or 
darkened  by  organic  matter,  the  effect  is  the  same  ;  and  it  would  be 
impossible  to  say  whether  the  colourless  or  coloured  (carbonized)  acid 
had  been  employed  for  the  purpose  of  producing  it.  These  stains,  in 
cases  of  imputed  poisoning,  require  very  close  chemical  examination. 
In  the  case  of  Solomon  Taylor  {Reg.  v.  Chesham,  Essex  Lent  Ass. 
1847),  the  prisoner  was  charged  with  the  murder  by  poison  of  an  in¬ 
fant,  by  thrusting  some  corrosive  substance  into  its  mouth.  The  wit¬ 
nesses  for  the  prosecution  deposed  that  they  saw  the  prisoner  put 
something  of  a  pink  colour  into  the  child’s  mouth ;  that  the  child  was 
then  sick,  and  vomited  over  its  own  dress,  some  of  the  liquid  falling 
upon  an  apron  which  the  prisoner  wore.  There  was  no  proof  of 
poisoning,  but  these  spots  were  considered  to  bear  strongly  against 
the  prisoner.  On  examining  them,  I  found  that  the  dress  of  the  child 
had  been  dyed  with  cochineal  pink ;  that  the  stains  were  of  a  crimson 
colour ,  and  not  corroded: — the  apron  worn  by  the  prisoner  was  dyed 
with  madder -purple ;  the  spots  on  it  were  small  and  circular,  not 
lengthened,  like  those  which  would  be  produced  by  the  act  of  vomiting ; 
the  dye  was  changed  to  a  yellow ,  and  the  fibre  corroded.  It  was  therefore 
clear  that  the  spots  on  the  child’s  dress  had  been  caused  by  an  alkali ; 
those  on  the  apron  by  an  acid.  They  could  not  have  been  produced 
at  the  same  time  and  from  the  same  cause.  The  prisoner  was  ac¬ 
quitted. 

I  have  ascertained  by  experiment,  that  sulphuric  acid  may  be  easily 
detected  on  articles  of  clothing  after  many  years’  exposure.  In  Ja¬ 
nuary  1831,  a  small  quantity  of  this  acid  was  spilled  on  a  black  cloth 
dress :  it  has  been  exposed  in  an  open  jar  to  the  air  for  upwards  of 


216  FALLACIES  IN  THE  ANALYSIS  OF  STAINS  ON  CLOTHING. 

sixteen  years.  The  cloth  is  changed  to  a  deep  brownish-black  colour ; 
it  is  soft,  and  yields  to  water  a  brownish  coloured  acid  liquid,  in  which 
a  large  quantity  of  sulphuric  acid  may  be  still  easily  detected.  In  a  case 
of  poisoning,  which  occurred  in  1832,  the  acid  was  partly  spilled  on  a 
dress  of  printed  cotton.  This  has  been  likewise  exposed  for  fifteen 
years.- — the  organic  fibre  is  completely  corroded  by  the  acid,  and  reduced 
to  a  kind  of  humid  powder ;  from  this  substance,  by  the  addition  of 
water,  a  liquid  is  obtained,  the  acidity  of  which  is  proved  by  the  barytic 
test  to  be  due  to  the  presence  of  sulphuric  acid.  These  facts  are  of 
some  interest,  because  it  has  been  generally  supposed,  that  the  stains 
on  clothing  soon  lose  all  traces  of  the  acid,  partly  by  decomposition  in 
contact  with  organic  matter,  and  partly  by  evaporation ;  but  it  is 
hereby  evident,  that  such  stains,  if  not  removed  by  washing,  may  be, 
in  some  instances,  detected  for  a  period  of  time  much  longer  than  is 
ever  likely  to  be  required  in  any  medico-legal  investigation. 

In  determining  the  presence  of  sulphuric  acid  in  certain  articles  of 
clothing,  I  have  found  a  modification  of  the  iodic  acid  test  extremely 
delicate  and  easy  of  application.  The  following  is  the  way  in  which 
it  may  be  applied  : — About  half  a  grain  of  the  article  of  dress  (cotton), 
impregnated  with  sulphuric  acid,  is  introduced  into  a  short  piece  of 
glass  tube,  about  one-eighth  of  an  inch  in  diameter,  and  closed  at  one 
end.  The  stuff  is  then  gently  heated,  and  at  the  same  time  a  piece  of 
paper,  previously  saturated  with  starch  and  moistened  with  a  drop  of 
iodic  acid,  is  brought  near  to  the  mouth  of  the  tube.  The  blue  iodide 
of  farina  is  immediately  produced  by  the  sulphurous  acid  formed  at  the 
expense  of  the  sulphuric  acid,  locked  up  in  the  organic  substance. 
This  process  is  only  strictly  applicable  to  the  examination  of  those 
articles  of  dress  which  contain  no  sulphur ,  as  cotton  or  linen,  or  which 
are  not  impregnated  with  compounds  containing  sulphur ;  thus  the 
presence  of  serum,  blood,  or  mucus,  owing  to  these  substances  con¬ 
taining  sulphur,  would  lead  to  fallacious  results.  All  kinds  of  flannel 
and  woollen-cloth  contain  sulphur  as  a  natural  constituent :  hence, 
whether  sulphuric  acid  be  present  or  not,  they  will  decompose  iodic 
acid  by  heat.  It  is  highly  necessary  to  bear  in  mind  this  fact,  as  the 
following  case  will  show.  In  April  1846,  Mr.  Eastes  of  Folkestone 
brought  to  me  for  examination  the  stomach  of  a  man  who,  it  wras  sup¬ 
posed,  had  been  poisoned  by  sulphuric  acid  (ante,  p.  64.)  There  was 
a  dark  coagulum  of  blood  and  mucus  lining  the  stomach,  and  the  surface 
of  the  mucous  membrane  was  reddened ;  but  the  most  careful  analysis 
showed  that  not  a  particle  of  sulphuric  acid  was  present.  A  portion 
of  the  string  with  which  the  stomach  was  tied  (which  was  of  a  dark 
colour),  was  dried  and  heated  in  a  tube.  The  vapour  immediately  de¬ 
composed  iodic  acid,  which  I  attributed  to  its  having  been  impreg¬ 
nated  with  part  of  the  dark  coagulum  of  blood  and  mucus,  as  no 
sulphuric  acid  was  found  in  it,  and  an  unstained  portion  of  string  pro¬ 
duced  no  effect  on  iodic  acid.  (Med.  Gaz.  xxxvii.  954)  In  order  to 
obviate  any  fallacy  in  the  employment  of  this  test,  the  analyst  should 
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always  apply  the  test  to  an  unstained  portion  of  the  same  cloth,  whe¬ 
ther  linen  or  cotton.  We  can  never  trust  to  the  results,  in  the  analysis 
of  any  kind  of  woollen  cloth  or  silk. 

*r 

AROMATIC  SULPHURIC  ACID. 

There  is  a  preparation  under  this  name  in  the  Pharmacopoeias  of 
Edinburgh  and  Dublin ;  it  is  also  known  as  elixir  of  vitriol,  or  acid 
elixir  of  vitriol.  It  is  a  mixture  of  sulphuric  acid  and  rectified  spirit 
(sulpho-vinic  acid),  to  which  ginger  and  cinnamon  are  added.  Ac¬ 
cording  to  the  Dublin  College,  the  sulphuric  acid  forms  about  one- 
tenth  by  measure.  It  is  therefore  a  diluted  form  of  sulphuric  acid. 

SYMPTOMS. 

One  instance  of  poisoning  by  it  has  been  reported  by  Mr.  Blyth. 
A  woman,  set.  25,  swallowed  ten  drachms  of  the  acid  in  mistake  for  a 
black  draught.  She  experienced  a  sharp,  burning,  and  disagreeable 
taste,  great  heat  and  pain  in  the  stomach  and  oesophagus,  accompanied 
with  constant  vomiting  of  a  dark-coloured  liquid  streaked  with  blood, 
with  great  difficulty  of  deglutition.  Magnesia  and  water  were  freely 
given,  so  that  before  medical  assistance  had  arrived,  the  acid  was  ex¬ 
pelled  from  the  stomach.  In  about  eleven  hours  there  was  a  consi¬ 
derable  discharge  of  blood  from  the  rectum.  There  was  irritability  of 
the  stomach,  with  thirst,  and  a  copious  discharge  of  saliva,  but  in 
two  days  the  patient  perfectly  recovered.  (Med.  Gaz.  xxv.  944.) 

Analysis. — The  acid  may  be  precipitated  by  the  addition  of  carbo¬ 
nate  of  barytes :  the  precipitate,  washed  with  nitric  acid,  and  the  residue 
calcined  with  charcoal,  would  indicate  the  presence  of  a  sulphate  by  the 
production  of  a  sulphuret.  Alcohol  might  be  separated  by  distillation, 
with  or  without  the  previous  addition  of  carbonate  of  potash. 

QUANTITATIVE  ANALYSIS  OE  SULPHURIC  ACID. 

It  may  be  sometimes  necessary  to  state  how  much  sulphuric  acid  is 
present  in  a  particular  liquid.  In  order  to  determine  this  point,  a 
portion  of  the  liquid  should  be  measured  off,  and  the  whole  of  the 
sulphuric  acid  present  precipitated  by  the  salt  of  barytes.  The 
sulphate  of  barytes  should  be  rendered  pure  by  boiling  it  in  nitric 
acid,  then  washed,  dried,  and  weighed.  Eor  every  one  hundred  grains 
of  dried  sulphate  obtained,  we  must  allow  half  the  weight,  i.  e.  fifty 
grains  of  common  oil  of  vitriol  (bihydrate)  to  have  been  present : 
hence  the  rule  is  a  very  simple  one.  As  the  equivalent  of  the  bihy- 
drated  acid  is  58,  and  that  of  sulphate  of  barytes  116,  the  proportion 
of  acid  is  one-half  the  weight  of  the  precipitate.  If  we  thus  obtain 
the  weight  of  the  sulphuric  acid  present,  it  is  very  easy,  from  its 
known  specific  gravity,  to  calculate  the  quantity  by  measure.  It  is 
important  for  the  analyst  to  remember,  that  the  specific  gravity  of 
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sulphuric  acid  is  nearly  twice  that  of  water,  being  equal  to  1.84 : 
hence  one  ounce  by  measure  will  be  nearly  equal  to  two  ounces  by 
weight.  I  have  found  that  one  fluid-drachm  of  common  sulphuric 
acid  weighs  119  grains ;  and  one  fluid-ounce,  measured  in  the  same 
measure,  weighed  982  grains, — a  difference  of  20  grains,  which  was 
probably  due  to  the  irregular  division  of  the  glass. 

SULPHATE  OE  INDIGO. 

Several  cases  of  accidental  poisoning  by  this  substance  have  occurred. 
As  the  compound  is  nothing  more  than  a  solution  of  indigo  in  common 
sulphuric  acid,  the  symptoms  and  post-mortem  appearances  are  the 
same  as  those  that  have  been  described  for  the  latter  substance.  This 
kind  of  poisoning  may  he  suspected,  when,  with  these  symptoms,  the 
membrane  of  the  mouth  has  a  blue  colour.  The  vomited  matters,  as 
well  as  the  feces,  are  at  first  of  a  deep  blue  tint ;  afterwards  green  ; 
and  it  was  observed  in  two  instances  that  the  mine  had  a  blue  tinge. 
One  of  these,  reported  by  Orfila,  was  the  case  of  a  child,  which  died 
in  seven  and  a  half  hours.  The  other  was  observed  by  M.  Bouchardat, 
and  is  of  some  interest.  A  young  woman,  aged  18,  swallowed, — as  it 
was  conjectured, — about  an  ounce  of  the  sulphate  of  indigo.  Imme¬ 
diately  afterwards  she  felt  an  acute  burning  pain  in  the  throat  and  in 
the  stomach.  She  threw  herself  on  the  ground,  and  her  cries  soon 
brought  around  her  her  neighbours,  who  found  her  vomiting  a  blueish 
coloured  liquid,  which  effervesced  on  the  pavement.  A  quantity  of 
oil  and  milk  was  immediately  exhibited ;  the  milk  was  speedily  thrown 
up  coagulated,  and  of  a  blue  colour.  When  brought  to  the  hospital, 
three  hours  afterwards,  she  was  in  the  following  condition  :  her  face 
pale ;  features  somewhat  altered ;  her  eyes  were  sunk,  and  her  lips  of 
a  violet  tinge.  There  was  a  yellowish-coloured  spot  on  the  upper  lip, 
at  each  angle  of  the  mouth.  The  tongue  was  blue,  the  throat  was 
painful,  and  there  was  a  sense  of  constriction.  The  epigastrium  was 
tender.  There  was  no  pain  in  the  abdomen  ;  obstinate  constipation ; 
respiration  difficult ;  great  anxiety ;  coldness  of  the  upper  extremities, 
and  a  quick  and  small  pulse.  Her  intellect  was  clear,  and  her  an¬ 
swers  to  the  questions  put,  were  sensible  and  proper.  Four  drachms 
of  calcined  magnesia  were  administered  in  a  pint  of  water :  much  of 
this  was  rejected  by  vomiting,  accompanied  by  blueish  clots.  A  few 
hours  afterwards  the  pain  in  the  throat  became  very  severe,  the  upper 
extremities  cold,  and  the  pulse  imperceptible.  The  urine  which  she 
passed  had  a  slight  tinge  of  blue.  She  continued  to  become  worse ; 
the  vomiting  of  chocolate-coloured  matter  returned ;  and  she  died 
about  ten  o’clock — i.  e.  about  eleven  hours  after  having  taken  the 
poison. 

The  body  was  examined  27  hours  after  death.  The  head  presented 
no  particular  appearance.  There  was  no  sign  of  corrosion  in  the 
mouth.  The  mucous  membrane  of  the  pharynx  and  oesophagus  became 
easily  detached  in  dry,  white,  brittle  layers.  The  heart  was  filled  with 
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three  ounces  of  coagulated  Mood ;  the  aorta  was  also  filled  with  brown 
and  semi-liquid  clots ;  the  lining  membrane  of  this  vessel  was  of  a 
bright  red  colour !  The  stomach  was  distended,  containing  two 
ounces  of  a  brown  coloured  liquid.  The  mucous  membrane  was  car¬ 
bonized,  and  of  the  colour  of  soot,  with  slight  patches  of  redness 
throughout  its  whole  extent,  except  for  about  an  inch  near  the  pylorus, 
where  it  was  of  a  rose-red  colour.  It  was  easily  detached  in  layers  ; 
but  there  was  no  trace  of  ulceration.  The  membrane  of  the  duodenum 
was  inflamed  and  ulcerated,  and  in  parts  it  was  found  corroded  and 
blackened.  A  dark-coloured  mucus  was  seen  in  the  small  intestines, 
and  patches  of  a  blue  colour  were  scattered  through  the  colon.  The 
femoral  arteries  were  filled  with  a  semi -coagulated  dark-coloured 
blood.  The  cavity  of  the  left  femoral  artery  was  completely  obstructed 
by  the  clot. 

M.  Bouchardat,  who  reports  this  case,  considers  that  the  deceased 
died  from  the  absorption  of  the  acid  into  the  blood-vessels, — by  which 
the  blood  was  coagulated,  and  the  circulation  arrested.  Reasons  have 
been  already  assigned  which  appear  to  me  to  render  this  theory  im¬ 
probable  (ante,  p.  200.)  Several  instances  of  recovery  are  on  record. 
Dr.  Galtier  reports  two, — one  of  which  is  the  case  of  a  young  woman, 
who  swallowed  rather  more  than  an  ounce  of  sulphate  of  indigo. 
She  recovered  on  the  eighth  day.  Calcined  magnesia  and  milk  were 
found  to  be  the  best  remedies.  (Toxicologie,  i.  206.) 

Analysis. — The  process  is  the  same  as  that  described  for  sulphuric 
acid  in  organic  mixtures.  The  blue  colour  of  the  sulphate  is  imme¬ 
diately  destroyed  by  boiling  it  with  nitric  acid.  The  barytic  test  may 
then  be  employed  in  the  usual  way. 


CHAPTER  XVI. 

POISONING  BY  NITRIC  ACID  OR  AQUA  PORTIS.  ACTION  OP  THE 
CONCENTRATED  AND  DILUTED  ACID — DESTRUCTION  OP  THE  STO¬ 
MACH — POST-MORTEM  APPEARANCES — QUANTITY  REQUIRED  TO 
DESTROY  LIPE — PERIOD  AT  WHICH  DEATH  TAKES  PLACE.  PRO¬ 
CESSES  POR  DETECTING  THE  POISON  IN  PURE  AND  ORGANIC 
LIQUIDS — ON  ARTICLES  OP  CLOTHING. 

General  Remarks. — This  substance  is  popularly  known  under  the 
the  name  of  Aqua  fortis,  or  Red  spirit  of  nitre.  According  to  Tartra, 
it  seems  to  have  been  first  used  as  a  poison  about  the  middle  of  the 
fifteenth  century.  Although  it  is  perhaps  much  more  used  in  the 
arts  than  oil  of  vitriol,  cases  of  poisoning  by  it  are  by  no  means  so 
common.  Tartra  was  only  able  to  collect  fifty- six  cases  extending 
over  a  period  of  nearly  four  hundred  years  •  and  it  appears  from  the 
return  of  inquisitions  for  1837-8,  there  were  only  two  instances  re¬ 
ported  to  have  occurred  in  England  during  those  two  years.  Cases  of 
poisoning  by  this  acid  have  been  chiefly  the  result  of  accident  or 
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suicide.  I  have  only  met  with  one  instance  where  it  was  poured  down 
the  throat  of  a  child  for  the  purpose  of  murder.  The  external  appli¬ 
cation  of  nitric  acid  has  been  a  criminal  cause  of  death  on  several  oc¬ 
casions  : — in  one  instance  the  acid  was  poured  into  the  ear  of  a  person 
while  sleeping,  and  it  led  to  the  slow  destruction  of  life.  These  are 
not  strictly  cases  of  poisoning,  hut  more  nearly  approximate  to  death 
from  wounding  or  mechanical  violence. 

SYMPTOMS. 

The  Concentrated  Acid. — These,  on  the  wffiole,  hear  a  close 
analogy  to  those  produced  by  sulphuric  acid.  They  come  on 
immediately ,  and  the  swallowing  of  the  acid  is  accompanied  by 
the  most  intense  burning  pain  in  the  fauces  and  -  oesophagus,  ex¬ 
tending  downwards  to  the  stomach :  —  there  are  gaseous  eructa¬ 
tions,  from  the  chemical  action  of  the  poison, — swelling  of  the 
abdomen,  violent  vomiting  of  liquid  or  solid  matters,  mixed  with  altered 
blood  of  a  dark  brown  colour,  and  shreds  of  mucus,  haviug  a  strong 
acid  reaction.  The  abdomen  is  generally  exquisitely  tender  ;  hut  in 
one  well-marked  case  of  poisoning  by  this  acid,  the  pain  was  chiefly 
confined  to  the  fauces  :  probably  the  poison  had  not  reached  the  sto¬ 
mach.  The  mucous  membrane  of  the  mouth  is  commonly  soft  and 
white,  after  a  time  becoming  yellow,  or  even  brown  ;  the  teeth  are 
also  white,  and  the  enamel  is  partially  destroyed  by  the  chemical  action 
of  the  acid.  There  is  great  difficulty  of  speaking,  as  well  as  of  deglu¬ 
tition,  the  mouth  being  filled  with  viscid  mucus  :  the  power  of  swal¬ 
lowing  is  sometimes  entirely  lost.  On  opening  the  mouth,  the  tongue 
may  be  found  swollen  and  of  a  citron  colour ;  the  tonsils  are  also 
swollen  and  enlarged.  The  difficulty  of  respiration  is  occasionally 
such,  as  to  render  tracheotomy  indispensable,  especially  in  young  sub¬ 
jects.  (Case  by  Mr.  Arnott,  Med.  Gaz.  xii.  220.)  As  the  symptoms 
progress,  the  pulse  becomes  small,  frequent,  and  irregular  ;  the  surface 
of  the  body  extremely  cold,  and  there  are  frequent  rigors.  The  ad¬ 
ministration  of  remedies — even  the  deglutition  of  the  smallest  quantity 
of  liquid,  increases  the  severity  of  the  pain,  occasions  vomiting,  and 
gives  rise  to  a  feeling  of  laceration  or  corrosion.  (Tartra,  144.)  There 
is  obstinate  constipation.  Death  takes  place  in  from  eighteen  to  twenty- 
four  hours,  and  is  sometimes  preceded  by  a  kind  of  stupor  from  which 
the  patient  is  easily  roused.  The  intellectual  faculties  commonly  remain 
clear  until  the  last.  In  one  instance  the  patient  was  insensible,  but  she 
ultimately  recovered.  Death  may  be  occasioned  by  this  acid,  in  con¬ 
sequence  of  its  action  on  the  larynx,  as  in  the  case  of  sulphuric  acid. 
Should  the  patient  survive  the  first  effects  of  the  poison,  the  mucous 
membrane  of  the  fauces  and  (Esophagus  may  be  discharged,  either  in 
irregular  masses,  or  in  the  form  of  a  complete  cylinder  of  the  oesophageal 
lining.  There  is  great  irritability  of  the  stomach,  with  frequent 
vomiting  and  destruction  of  the  powers  of  digestion  :  the  patient  be¬ 
comes  slowly  emaciated,  and  dies  from  starvation  or  from  exhaustion. 
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The  Diluted  Acid. — The  symptoms  above  described  apply  to 
acute  cases  of  poisoning  by  concentrated  nitric  acid.  When  the  acid 
is  diluted ,  they  are  somewhat  modified  according  to  the  degree  of  di¬ 
lution.  A  remarkably  interesting  case  of  poisoning  by  diluted  nitric 
acid  has  been  lately  published  by  Dr.  Puchelt,  of  Heidelberg,  which 
not  only  shows  the  progress  of  the  symptoms,  but  also  the  powers  of 
nature  in  resisting  for  a  time  the  chemical  destruction  of  an  important 
organ.  A  man,  aged  52,  swallowed  two  ounces  of  diluted  nitric  acid 
(the  strength  not  stated).  He  was  immediately  seized  with  severe 
burning  pain  in  the  mouth,  fauces  and  oesophagus :  this  was  followed 
by  vomiting,  whereby  the  greater  part  of  the  acid  was  probably  ejected. 
He  was  not  seen  for  several  hours,  and  then  the  symptoms  had  so  far 
subsided  that  the  hospital  assistant  sent  him  away  as  not  requiring 
immediate  attendance.  An  oily  emulsion  was  subsequently  given  to 
him.  After  the  lapse  of  thirty-six  hours,  he  was  admitted  into  the 
hospital,  and  was  for  the  first  time  seen  by  Dr.  Puchelt.  The  mucous 
lining  of  the  mouth  and  pharynx  was  covered  with  a  white  shreddy 
membrane  which  could  be  readily  peeled  off :  parts  were  already 
abraded.  There  were  yellow  stains  on  the  cuticle  around  the  mouth,  es¬ 
pecially  upon  the  upper  lip.  The  patient  experienced  great  difficulty 
in  swallowing :  respiration  was  laborious,  the  epigastrium  tender,  the 
abdominal  parietes  hard  and  retracted.  On  the  whole,  the  symptoms 
were  very  favourable,  and  led  to  the  suspicion  that  hut  little  injury  had 
been  done  to  the  stomach.  Leeches  and  other  antiphlogistic  means 
were  employed,  and  in  about  eight  days  he  began  to  retain  a  portion 
of  food  on  the  stomach.  Nevertheless,  his  strength  diminished,  and 
he  became  emaciated :  on  the  fifteenth  day  the  food  which  he  took  was 
rejected ;  on  the  sixteenth  some  blood  was  found  mixed  with  the  stools  ; 
on  the  seventeenth  there  was  great  pain,  with  vomiting  of  black  fluid 
blood,  and  of  decomposed  membrane  of  a  fibrous  structure,  which, 
when  spread  out,  was  a  foot  in  breadth.  This  membrane  was  marked 
with  black  spots,  as  if  it  were  burnt  and  perforated  with  numerous 
small  and  large  apertures.  A  large  quantity  of  black  putrid  blood 
was  at  the  same  time  passed  by  stool.  The  symptoms  became  after 
this  more  unfavourable,  and  the  vomiting  of  blood  frequently  recurred, 
until  death  took  place  on  the  twenty-third  day  after  the  poison  had 
been  swrallowed.  On  opening  the  abdomen,  there  wras  no  appearance 
of  a  stomach,  but  in  its  place  a  cavity  formed  by  the  liver,  colon,  and 
•  other  viscera :  the  interior  wall,  lesser  curvature,  and  upper  part 
of  the  posterior  wall,  being  wholly  absent.  A  dark  green  mass  was 
spread  over  the  interior  :  but  the  parietes  wrere  so  soft  as  to  give  way 
on  the  slightest  pressure.  The  intestinal  canal,  with  the  exception 
that  it  contained  a  large  quantity  of  bloody  matter,  presented  nothing 
peculiar.  The  mucous  membrane  of  the  oesophagus  was  found  re¬ 
moved  throughout  its  whole  length.  (Ein  Fall  von  Vergiftung  mit 
Scheidewasser,  von  Dr.  F.  A.  B.  Puchelt,  Heidelberg,  1845.) 

There  is  no  doubt  that  the  diluted  acid  was  in  this  case  much 
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stronger  than  that  of  the  English  Pharmacopeia,  which  contains  one- 
tenth  by  measure  of  strong  nitric  acid  ;  or  one  part  of  nitric  acid  to 
nine  parts  of  water.  I  have  not  met  with  any  instance  of  poisoning 
hy  this  diluted  acid. 


POST-MORTEM  APPEARANCES. 

A  fall  account  of  these  will  be  found  in  the  well-known  work  of 
Tartra  (Essai  sur  rEmpoisonnement  par  l’Acide  Nitrique),  published 
upwards  of  forty  years  ago.  (An.  x.) 

Supposing  death  to  have  taken  place  rapidly,  the  following  appear¬ 
ances  will  be  met  with.  The  skin  of  the  mouth  and  lips  will  present 
various  shades  of  colour  from  an  orange  yellow  to  a  brown ;  it  appears 
like  the  skin  after  a  blister  or  burn,  and  is  easily  detached  from  the 
subjacent  parts.  Yellow  spots  produced  hy  the  spilling  of  the  acid, 
may  he  found  about  the  hands  and  neck.  A  yellow  frothy  liquid 
escapes  from  the  nose  and  mouth,  and  the  abdomen  is  often  much  dis¬ 
tended.  The  membrane  lining  the  mouth  is  sometimes  white,  at  others 
of  a  citron  colour ;  the  teeth  are  white,  but  present  a  yellowish  colour 
about  the  coronse.  The  pharynx  and  larynx  are  much  inflamed  ;  the 
latter  sometimes  oedematous.  The'  lining  membrane  of  the  oesophagus 
is  softened,  and  of  a  yellow  or  brown  colour,  easily  detached,  often  in 
long  folds.  The  trachea  is  more  vascular  than  usual,  and  the  lungs  are 
congested.  The  most  strongly  marked  changes  are,  however,  seen  in  the 
stomach.  When  not  perforated,  this  organ  may  be  found  distended  with 
gas — its  mucous  membrane  partially  inflamed  with  patches  of  a  yellow, 
brown,  or  green  colour,  or  it  may  be  even  black.  This  green  colour  - 
is  due  to  the  action  of  the  acid  on  the  colouring  matter  of  the  bile ; 
but  it  must  be  remembered  that  a  morbid  state  of  the  bile  itself  often 
gives  this  appearance  to  the  mucous  membrane  in  many  cases  of  death 
from  natural  disease.  There  is  occasionally  inflammation  of  the  peri¬ 
toneum,  and  the  stomach  is  glued  to  the  surrounding  organs.  Its 
coats  are  often  so  much  softened,  as  to  break  down  under  the  slightest 
pressure.  In  the  duodenum  similar  changes  are  found  ;  but  in  some 
cases  the  small  intestines  have  presented  no  other  appearance  than  that 
of  slight  vascularity.  It  might  be  supposed  that  the  stomach  would 
be  in  general  perforated  by  this  very  corrosive  substance ;  but  this  is 
far  from  being  the  case.  Tartra  only  met  with  two  instances,  and  in 
one  of  these,  the  individual  survived  twenty,  and  in  the  other  thirty 
hours.  In  giving  this  poison  to  rabbits,  I  have  not  found  the  stomach 
perforated,  although  the  acid  had  evidently  reached  that  organ,  from 
its  coats  being  stained  of  a  deep  yellow  colour.  In  these  experiments 
the  non-perforation  appeared  to  be  due  to  the  protective  influence  of 
the  food  with  which  the  stomach  was  distended.  In  the  very  few  cases  ! 
that  are  reported  in  English  journals,  it  would  appear  that  the  stomach 
has  not  been  perforated :  the  poison  had  been  swallowed  soon  after  a 
meal,  and  its  parietes  had  thus  escaped  the  corrosive  action  of  the  acid. 

In  cases  of  chronic  poisoning,  i.  e.  where  death  takes  place  slowly , 
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the  appearances  are  of  course  very  different,  as  the  following  case  will 
show.  A  man,  aged  thirty -four,  swallowed  a  win  e-glassful  of  nitric 
acid,  hut  the  greater  portion  was  immediately  rejected  by  vomiting. 
An  attack  of  acute  gastritis  followed,  which  was  combated  by  the 
usual  remedies.  The  man  was  discharged  from  the  hospital  into 
which  he  had  been  admitted,  in  three  weeks;  but  about  a  month 
afterwards,  he  was  readmitted,  in  consequence  of  his  suffering  severe 
pain  extending  down  the  oesophagus  to  the  epigastrium,  as  well  as  from 
vomiting  after  taking  food.  The  patient  gradually  sank,  and  died 
three  months  after  he  had  taken  the  acid.  On  dissection  the  pylorus 
was  found  so  diminished  in  size,  that  its  diameter  did  not  exceed  a 
line  or  two,  and  the  duodenum  was  equally  contracted  for  about  an 
inch  and  a  half  from  its  commencement.  The  mucous  membrane  was 
softened  and  red  in  patches ;  and  there  were  several  cicatrices  of  ulcers. 
The  subjacent  tissues  were  in  a  scirrhous  state.  (See  Med.  Chir.  Rev. 
vol.  xxviii.  553.)  As  a  contrast  to  this,  the  appearances  met  with  in 
a  case  of  poisoning  by  nitric  acid,  which  proved  rapidly  fatal,  may  be 
here  described.  A  man  swallowed  about  two  ounces  of  aqua  fortis, 
and  died  speedily  from  its  effects.  On  examining  the  body,  the  lips 
were  found  partly  yellow  and  partly  of  a  brownish-red  colour,  dried  up 
like  parchment.  Several  yellow  or  parchment -coloured  spots  were 
observed  on  the  chin,  as  also  on  the  cravat.  The  mucous  membrane 
of  the  mouth  was  white  and  easily  detached, — that  of  the  tongue  was 
dry  and  hard, — that  of  the  pharynx  and  oesophagus  yellowish-green  in 
colour,  and  of  a  leathery  consistency.  The  stomach  contained  a  dark- 
coloured  liquid,  highly  acid.  It  was  externally  mottled  of  a  greenish- 
blue  and  black  colour.  The  mucous  membrane  throughout  was 
softened,  and  in  a  gangrenous  state.  The  same  appearances  were  met 
with,  although  in  a  less  degree,  in  the  duodenum  and  upper  part  of 
the  ileum.  On  analysis,  the  contents  of  the  stomach  yielded  nitric 
acid.  (Yon  Raimann  Medicinisch.  Jahrb.  20  B.  2  S.  p.  221.) 

QUANTITY  REQUIRED  TO  DESTROY  LIFE. 

The  remarks  made  on  this  subject  in  speaking  of  sulphuric  acid, 
apply  here.  Tartra  states,  that  the  quantity  usually  taken  varies  from 
one  or  two  drachms  to  four  ounces, — never  more  than  this  ;  but  in 
most  of  the  cases  which  he  reports,  the  quantity  taken  is  not  men¬ 
tioned.  Indeed,  the  obtaining  of  any  information  of  this  kind  is 
purely  accidental ;  and  the  determination  of  the  exact  quantity  swal¬ 
lowed,  must  be  therefore  very  difficult.  One  point  is  certain  ; — the 
same  quantity  will  not  kill  two  individuals  in  the  same  time, — one 
may  die  slowly,  and  the  other  rapidly,  according  to  whether  the 
stomach  at  the  time  contains  food  or  not.  The  smallest  quan¬ 
tity  which  I  find  reported  to  have  destroyed  life,  is  about  two  drachms. 
It  was  in  the  case  of  a  boy,  aged  thirteen  :  he  died  in  about  thirty-six 
hours.  But  less  than  this,  even  one  drachm,  would  doubtless  suffice 
to  kill  a  child ;  and,  under  certain  circumstances,  an  adult ;  for  the 
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fatal  result  depends  on  the  extent  of  the  mischief  produced  by  this 
corrosive  poison  in  the  larynx,  oesophagus,  and  stomach.  What  is  the 
largest  dose  of  concentrated  acid  from  the  effects  of  which  a  person  has 
recovered,  it  is  difficult  to  say ;  since  in  most  of  the  cases  of  recovery 
mentioned  by  authors,  the  quantity  of  the  poison  taken,  was  unknown. 

In  one  instance  recently  reported,  a  woman  (set.  26)  recovered  in  a 
few  days  after  having  swallowed  half  an  ounce  of  aqua  fortis  of  the 
usual  strength.  There  was  great  reason  to  believe  that  the  poison  did 
not  reach  the  stomach,  or  that  it  had  produced  hut  little  action  on  the 
organ.  The  chief  seat  of  pain  was  in  the  fauces  and  oesophagus. 
(Lancet,  May  8,  1847,  p.  489.) 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

This  must  depend  on  the  quantity  swallowed,  the  strength  of  the 
acid,  and  whether  any  medical  treatment  has  or  has  not  been  adopted. 
Out  of  twenty-seven  deaths  from  nitric  acid,  reported  by  Tartra,  in 
nineteen  it  destroyed  life  rapidly,  and  in  eight  slowly.  This  author 
met  with  two  instances  in  which  death  took  place  within  six  hours 
after  the  poison  was  swallowed ;  hut  he  considers  that  the  greater 
number  who  fall  victims  to  the  direct  effects  of  the  acid,  die  within 
twenty-four  hours.  Sohernheim  relates  a  case  of  poisoning  by  nitric 
acid,  which  proved  fatal  in  one  hour  and  three  quarters.  (Op.  cit. 
402.)  This  I  believe  to  he  the  most  rapidly  fatal  case  on  record, 
where  the  acid  acted  as  a  poison.  The  usual  well-marked  effects  were 
found  in  the  oesophagus,  stomach  and  duodenum.  In  young  infants, 
however,  life  may  be  destroyed  by  this  poison  in  a  few  minutes,  should 
it  happen  to  affect  the  larynx.  A  woman  shortly  after  her  delivery, 
in  the  absence  of  her  attendants,  poured  a  quantity  of  nitric  acid  into 
the  mouth  of  her  young  infant.  The  mother  concealed  from  those 
about  her  this  attempt  at  murder ;  hut  medical  assistance  was  im¬ 
mediately  sent  for.  The  child  died  in  a  few  minutes.  Some  of  the 
acid  had  been  spilled  ;  and  from  the  yellow  colour  of  the  stains,  the 
medical  man  suspected  that  the  child  had  been  poisoned  by  aqua  fortis. 
On  inspection,  nitric  acid  was  found  in  its  stomach,  and  the  mother 
confessed  the  crime.  (Cazauvieilh,  Du  Suicide  et  de  1’ Alienation 
Mentale,  p.  274.)  Although  in  this  case  no  mention  is  made  of  the 
state  of  the  fauces  and  larynx,  it  is  highly  probable,  from  the  rapidity 
with  which  death  took  place,  that  this  event  was  in  great  part  due  to 
suffocation.  The  following  experiment  will  perhaps  serve  to  show  how 
speedily  life  may  he  destroyed  under  these  circumstances.  Half  a 
drachm  of  concentrated  nitric  acid  was  given  to  a  rabbit.  In  about 
half  a  minute,  it  became  insensible,  and  apparently  lifeless.  There 
was  no  sign  of  pain  or  irritation.  Tt  died  in  one  minute.  A  small 
quantity  of  gaseous  matter,  in  the  form  of  a  fuming  vapour,  escaped 
from  the  nostrils.  The  abdomen  became  much  swollen  before  death. 
On  inspection,  it  was  found  that  the  poison  had  strongly  acted  on  and 
corroded  the  parts  about  the  larynx.  A  portion  had  penetrated  into 
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the  lungs,  turning  them  yellow,  and  corroding  them.  Another  por¬ 
tion  had  been  swallowed,  and  had  entered  the  stomach,  producing  the 
usual  yellow  stains,  but  it  had  not  perforated  the  organ.  With  regard 
to  the  longest  period  at  which  death  has  taken  place  from  the  effects 
of  this  poison,  a  case  has  been  already  related,  where  a  man  who  had 
swallowed  nearly  two  ounces,  did  not  die  until  three  months  afterwards . 
The  longest  case  is  perhaps  that  recorded  by  Tartra,  where  a  woman 
perished  from  exhaustion,  produced  by  the  secondary  effects  of  the 
poison,  eight  months  after  having  swallowed  it. 

TREATMENT. 

It  may  be  the  same  as  that  recommended  in  poisoning  by  sulphuric 
acid.  In  addition  to  the  remedies  there  suggested,  a  diluted  solution 
of  carbonate  of  soda  with  barley-water,  and  other  demulcents,  may  be 
administered.  In  many  cases,  there  is  an  utter  impossibility  of  swal¬ 
lowing  even  the  smallest  quantities  of  liquid :  and  if  an  attempt  be 
made  to  introduce  these  remedies  by  a  tube,  there  is  great  risk  of  per¬ 
forating  the  softened  parietes  of  the  pharynx,  larynx,  or  oesophagus. 
Should  suffocation  be  threatened,  then  tracheotomy  may  be  resorted 
to.  Modern  experience  is  rather  against  the  recovery  of  these  cases, 
under  any  form  of  treatment : — but  according  to  Tartra,  in  accidental 
poisoning  by  this  acid,  there  is  very  great  hope  of  recovery,  if  the  case 
be  timely  attended  to.  He  states  that  out  of  thirty-one  such  cases, 
twenty-three  recovered,  seventeen  perfectly ;  while  out  of  twenty-four 
cases,  wherein  suicide  was  attempted,  only  six  recovered.  (Op.  cit. 

p.  186.) 


CHEMICAL  ANALYSIS. 

In  the  simple  state.  This  acid  may  be  met  with  either  concen¬ 
trated  or  diluted.  The  concentrated  acid  varies  in  colour  from  a  deep 
orange  red  to  a  light  straw  yellow.  It  maybe  recognised,— 1.  By 
evolving  acid  fumes  when  exposed. — 2.  By  its  staining  organic  matter 
yellow  or  brown,  the  colour  being  heightened  and  turned  of  a  reddish 
tint  by  contact  with  caustic  alkalies. — 8.  When  mixed  with  a  few  cop¬ 
per  cuttings,  it  is  rapidly  decomposed — a  deep  red  acid  vapour  is  given 
off,  and  a  greenish  coloured  solution  of  nitrate  of  copper  is  formed. 
Tin  or  mercury  may  be  substituted  for  copper  in  this  experiment. 

Tests. — In  the  diluted  state.  This  acid  is  not  precipitated  like  the 
sulphuric  by  any  common  reagent,  since  all  its  alkaline  combinations  are 
soluble  in  water. — 1.  The  liquid  has  a  highly  acid  reaction,  and  on 
boiling  it  with  some  copper  turnings,  red  fumes  of  nitrous  acid  vapour 
are  given  off,  unless  the  proportion  of  water  be  very  great.  At  the 
same  time,  the  liquid  acquires  a  blue  colour. — 2.  A  streak  made  on 
white  paper  with  the  diluted  acid,  does  not  carbonize  it  when  heated ; 
but  a  scarcely  visible  yellow  stain  is  left. — 3.  The  liquid  is  neither 
precipitated  by  nitrate  of  barytes  nor  by  nitrate  of  silver.  These  two 

Q. 
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last  experiments  give  merely  negative  results — they  serve  to  show  that 
the  sulphuric  and  muriatic  acids  are  absent. — 4.  By  dipping  a  piece  of 
bibulous  paper  in  a  weak  solution  of  potash,  and  then  in  a  portion 
of  the  acid  liquid,  and  drying  it,  it  will  be  found,  on  igniting 
it,  if  the  acid  be  the  nitric,  that  the  paper  burns  with  deflagration. 
This  is  not  a  property  peculiar  to  nitric  acid ;  hut  it  distinguishes  it 
from  any  of  the  common  acids  used  as  poisons.  The  chlorates,  bro- 
mates,  iodates,  permanganates  and  bichromates,  burn  with  deflagration 
in  contact  with  organic  matter.  I  have  also  observed  this  with  respect 
to  one  metallic  oxalate— the  oxalate  of  silver. 

In  order  to  detect  nitric  acid,  the  liquid  should  he  carefully  neu¬ 
tralized  by  potash,  and  then  evaporated  slowly  to  obtain  crystals.  If 
the  liquid  contain  nitric  acid,  these  crystals  will  possess  the  following 
characters : — 1 .  They  appear  in  the  form  of  lengthened  fluted  prisms, 
which  neither  effloresce  nor  deliquesce  on  exposure.  One  drop  of  the 
solution  evaporated  spontaneously  on  glass  will  suffice  to  yield  distinct 
and  well-formed  crystals.  This  character  distinguishes  the  nitrate  of 
potash  from  a  very  large  number  of  salts.  When  neutralized  with  soda, 
the  crystal  is  of  a  rhombic  form, — a  very  striking  character  of  nitrate 
of  soda. —  2.  When  reduced  to  powder  and  heated  with  their  bulk  of 
finely-powdered  charcoal  on  platina-foil,  the  mass  suddenly  ignites  and 
burns  with  the  well-known  phenomena  of  deflagration.  There  are 
other  salts  that  possess  this  property  when  heated  with  charcoal  (supra). 
— 3.  When  moistened  with  strong  sulphuric  acid,  the  powdered  crys¬ 
tals  slowly  evolve  a  colourless  acid  vapour.  By  this  test,  the  nitrate 
is  known  from  every  other  deflagrating  salt. — 4.  A  portion  of  the 
powdered  crystals  should  be  placed  in  a  small  tube  and  mixed  with 
their  bulk  of  fine  copper  filings.  The  mass  is  then  to  be  moistened 
with  water,  and  a  few  drops  of  strong  sulphuric  acid  added.  Either 
with  or  without  the  application  of  a  gentle  heat,  a  decomposition  im¬ 
mediately  ensues,  by  which  red  fumes  of  nitrous  acid  are  evolved,  re¬ 
cognisable  by  their  colour,  odour  and  acid  reaction.  This  test  answers 
equally  well  with  a  nearly  saturated  solution  of  the  salt  in  water.  It 
need  hardly  be  observed  that  the  sulphuric  acid  employed  in  all  these 
experiments  should  be  free  from  nitric  acid. 

This  last  test  is  conclusive,  and  renders  it  unnecessary  to  resort  to 
any  other  experiment.  It  is  so  delicate,  that,  by  using  a  tube  only  one- 
eighth  of  an  inch  in  the  bore,  one- tenth  of  a  grain  of  nitrate  of  potash 
will  give  very  satisfactory  results.  This  is  equivalent  to  about  one- 
twentieth  of  a  grain  of  nitric  acid — a  quantity  to  which  the  toxicolo¬ 
gist  will  not  often  have  to  confine  his  analysis  in  medico-legal  practice. 

I  have  found  it  advantageous  in  these  cases  to  adopt  the  following 
method  of  employing  the  test.  Wrap  the  minute  portion  of  nitrate 
in  a  small  piece  of  the  finest  copper  gauze,  and  drop  the  pellet  thus 
formed  to  the  bottom  of  the  small  tube.  One  drop  of  water  followed  I 
by  a  drop  of  strong  sulphuric  acid,  will,  by  the  aid  of  heat,  suffice  to 
evolve  the  red  fumes  of  nitrous  acid.  Many  other  tests  have  been 
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proposed  for  the  detection  of  nitric  acid  as  a  nitrate. — 1 .  The  boiling 
of  the  suspected  liquid  with  a  small  quantity  of  diluted  sulphate  of 
indigo,  when  if  nitric  acid  or  a  nitrate  be  present,  the  colour  is  dis¬ 
charged,  but  the  same  result  takes  place  with  iodic  acid. — 2.  The 
boiling  of  the  suspected  nitric  acid  or  solution  of  nitrate,  with  a  few 
drops  of  muriatic  acid  and  gold  leaf,  when  the  gold  will  become  dis¬ 
solved, — a  fact  made  evident,  if  not  by  the  entire  disappearance  of  the 
metal,  by  adding  to  the  liquid  a  solution  of  chloride  of  tin .  A  mixture 
of  muriatic  with  the  iodic  acid  will  also  dissolve  gold. — 3.  Add  to  the 
liquid,  a  crystal  of  green  sulphate  of  iron ;  if  nitric  acid  be  present,  a 
dark  green  liquid  is  formed  around  the  crystal  as  it  dissolves : — if  the 
solution  be  suspected  to  contain  a  nitrate,  a  few  drops  of  sulphuric 
acid  must  be  added,  when  the  same  effects  will  follow.  When  the 
quantity  of  nitrate  is  exceedingly  small  (i.  e.  l-5000th),  the  modifica¬ 
tion  of  this  test,  suggested  to  me  by  Mr.  Schweitzer,  will  be  found 
serviceable.  A  drop  of  sulphuric  acid  should  be  placed  in  a  reduction- 
tube  :  one  or  two  drops  of  water  added  without  mixing,  then  a  minute 
crystal  of  green  sulphate  of  iron— lastly,  the  suspected  salt  (the  l-20th 
of  a  grain  of  nitrate  of  potash) .  A  pink  or  dark-coloured  stratum  of  liquid 
will  appear  about  the  edge  of  the  crystal.  I  have  found  this  a  very 
delicate  test,  and  it  distinguishes  a  nitrate  from  a  chlorate ;  but  sulphate 
of  iron  decomposes  both  iodic  acid  and  an  iodate,  and  a  pink-coloured 
film  was,  according  to  my  experiments,  equally  formed  in  these 
cases.  The  gas  produced  by  the  action  of  sulphuric  acid  on  a  nitrate 
when  mixed  with  copper,  may  be  conducted  by  a  tube  into  a  solution 
of  green  sulphate  of  iron. — 4.  Add  to  the  suspected  salt  in  powder,  a  few 
grains  of  morphia  and  some  strong  sulphuric  acid  : — if  it  be  a  nitrate, 
the  saline  mass  acquires  an  orange  or  a  yellow-brown  colour,  from  the 
action  of  the  evolved  nitric  acid  on  the  morphia  (O’Shaughnessy). 
The  results  in  this  case  are  certainly  not  so  uniform  or  satisfactory  as 
those  obtained  by  the  action  of  sulphuric  acid  and  copper  filings.— 
5.  Orfila  has  lately  proposed  the  sulphate  of  narcotine  as  a  test  for 
nitric  acid  or  a  nitrate  (i.  137).  If  strong  sulphuric  acid  be  poured 
on  narcotine,  the  latter  acquires  a  gamboge-yellow  colour,  which,  when 
the  twentieth  part  of  a  grain  or  less  of  strong  nitric  acid  or  a  nitrate  is 
added,  is  changed  to  a  deep  blood  red, becoming  more  intense  after  a  time. 
According  to  the  same  authority  the  sulphate  of  brucia  is  even  more 
sensitive,  the  alkaloid  acquiring  a  blood-red  colour  under  the  same 
circumstances;  but  I  do  not  find  the  result  to  be  so  satisfactory.  The 
sulphuric  acid  should  in  either  case  be  added  to  the  alkaloid  first,  since 
it  might  itself  contain  nitric  acid  as  an  impurity,  and  thus  lead  to  error. 
The  objections  to  the  test  are,  that  change  of  colour  does  not  occur 
with  diluted  nitric  acid,  and  if  the  nitre  be  at  all  impure  from  organic 
matter,  the  results  are  rendered  obscure.  A  very  similar  change  of 
colour  is  also  produced  on  adding  iodic  acid,  an  iodate,  or  a  chlorate 
to  sulphate  of  narcotine.  The  most  satisfactory  test  is  the  decompo¬ 
sition  by  copper  and  sulphuric  acid.  (p.  226.) 
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Objections. —  I  know  of  no  objections  which  can  be  urged  to  the 
mode  of  testing  for  nitric  acid  above  recommended.  The  process  of 
deflagration  is  merely  one  of  a  series  of  characters,  and  cannot  of  it  self 
furnish  evidence  of  the  presence  of  a  nitrate.  It  may  be  regarded 
simply  as  a  trial-test.  With  respect  to  the  action  of  copper  filings 
and  sulphuric  acid,  there  is  no  salt  of  potash  but  the  nitrate  (that  which 
is  compounded  of  nitric  acid)  which  gives  such  results  as  have  been 
described.  The  bromide  of  potassium  gives  off  ruddy  vapours  (bro¬ 
mine),  somewhat  resembling  those  of  nitrous  acid ;  but  these  bleach 
litmus  paper,  and  are  in  other  respects  easily  distinguishable.  Be¬ 
sides,  these  ruddy  vapours  are  given  ofl“  from  the  solid  bromide  by 
sulphuric  acid  without  the  addition  of  copper  filings,  whereas  a  nitrate 
under  similar  circumstances  yields  a  colourless  acid  vapour.  It  may 
be  safely  affirmed,  that  bromine  could  not  be  mistaken  for  nitrous  acid 
vapour,  by  one  who  had  been  at  all  accustomed  to  chemical  analysis. 

In  acid  liquids  containing  organic  matter. — Nitric  acid  may  be  ad¬ 
ministered  in  such  liquids  as  vinegar  or  porter.  In  this  case,  besides 
the  acid  reaction,  there  will  he  the  peculiar  smell  produced  by  the  acid, 
when  mixed  with  substances  of  an  organic  nature.  The  application  of 
the  usual  tests  is  here  counteracted : — thus  unless  the  quantity  of 
nitric  acid  in  such  a  liquid  as  porter  be  very  considerable,  the  orange- 
red  fumes  of  nitrous  acid  are  not  evolved  on  boiling  the  liquid  with 
copper-cuttings.  If  the  liquid  be  viscid,  this  viscidity  must  be  de¬ 
stroyed  by  dilution  with  water : — and  in  all  cases,  if  any  solid  or  in¬ 
soluble  substances  are  floating  in  it,  as  in  the  matters  vomited  or  con¬ 
tents  of  the  stomach ,  it  must  be  filtered,  in  order  to  obtain  at  least  a 
portion  of  the  acid  liquid.  This  operation  is  commonly  very  slow. 
If  we  procure  the  clear  acid  liquid,  the  colour  may  be  disregarded. 
We  should  then  carefully  neutralize  it  with  a  weak  solution  of  potash, 
or  its  carbonate ;  and  boil  it  with  a  large  quantity  of  well- washed 
animal  charcoal  for  two  horns.  On  filtration,  it  will  probably  come 
through  of  a  pale  yellow  colour.  If  the  colour  be  at  all  deep, 
it  must  be  reboiled  with  a  fresh  quantity  of  animal  charcoal,  and  now  on 
filtration  it  will  be  tolerably  clear.  Concentrate  to  a  small  bulk  by 
evaporation.  As  a  trial-test  we  may  dip  in  a  slip  of  bibulous  paper, 
dry  it,  and  observe  whether  it  burns  with  deflagration.  This  com¬ 
monly  answers,  unless  the  quantity  of  nitric  acid  present  be  very  small, 
or  unless  the  nitrate  of  potash  formed,  be  mixed  with  a  large  portion 
of  some  other  salt.  A  few  drops  of  the  liquid  may  be  crystallized  on 
a  piece  of  glass,  by  slow  evaporation  ;  and  the  resulting  crystals  ex¬ 
amined  for  all  those  properties  which  have  been  described  as  charac¬ 
teristic  of  the  compound  of  potash  with  nitric  acid.  The  crystals 
obtained,  may  be  coloured  and  impure.  This  circumstance  does  not 
at  all  interfere  with  the  action  of  the  most  important  test  for  nitric 
acid,  namely,  that  by  copper-filings  and  sulphuric  acid.  They  may, 
however,  if  necessary,  be  purified  by  digesting  them  in  pure  ether,  or 
pure  alcohol.  These  liquids  do  not  dissolve  the  nitrate  of  potash,  but 


SEPARATION  OP  NITRIC  ACID  PROM  ORGANIC  LIQUIDS.  229 


will  often  serve  to  remove  from  it  the  organic  matters  by  which  it  is 
coloured.  This  process,  according  to  my  observation,  is  very  effectual 
in  detecting  nitric  acid,  when  mixed  with  liquids  resembling  porter. 
If  the  acid  has  been  administered  in  vinegar,  acetate  of  potash,  as 
well  as  nitrate,  is  formed  during  the  neutralization.  The  acetate  may 
be  separated  by  pine  alcohol,  in  which  it  is  very  soluble,  while  the  ni¬ 
trate  remains  undissolved.  Other  modifications  will  suggest  themselves, 
according  to  the  nature  of  the  liquid  with  which  the  acid  is  mixed. 

Neutral  liquids. — But  the  vomited  matters  and  the  contents  of  the 
stomach  may  have  no  acid  reaction,  and  yet  nitric  acid  be  present. 
Thus  it  may  have  become  neutralized  by  lime  or  magnesia,  through 
the  administration  of  antidotes.  In  such  a  case,  it  would  not  be  easily 
detected,  unless  it  were  in  pretty  large  quantity.  By  the  addition  of 
carbonate  of  potash  to  the  filtered  neutral  liquid,  these  earthy  nitrates 
may  be  transformed  to  nitre,  and  the  analysis  then  proceeded  with, — 
the  carbonates  of  lime  and  magnesia  formed,  being  separated  by  filtra¬ 
tion.  Again,  for  the  same  reasons  as  those  mentioned  in  speaking  of 
sulphuric  acid,  the  liquid  found  in  the  stomach  of  a  person  who  has 
died  from  nitric  acid,  may  not  contain  a  trace  of  the  poison,  either 
free  or  combined.  Its  absence,  therefore,  does  not  negative  a  charge 
of  poisoning.  Nitric  acid  has  a  much  stronger  tendency  than  the 
sulphuric  to  combine  with  the  solid  organic  tissues  ;  and  in  decom¬ 
posing  them,  it  undergoes  decomposition  itself.  In  a  case  of  this 
kind,  those  parts  of  the  mucous  membrane,  whether  of  the  (eso¬ 
phagus  or  stomach,  which  are  stained  yellow  or  corroded,  should  be  boiled 
in  water  previously  rendered  alkaline  by  potash.  The  resulting  liquid 
may  then  be  examined  for  nitre.  This  experiment,  from  the  small 
quantity  of  free  acid  present,  is  very  likely  to  fail.  In  examining  the 
stomachs  of  rabbits  killed  by  nitric  acid,  I  have  found  that  even 
deeply  stained  portions  of  the  mucous  membrane  have  yielded  com¬ 
monly  only  very  faint  traces  of  acid.  But  the  discovery  of  no  more 
than  traces  of  acid  in  these  cases  of  poisoning,  is,  in  my  opinion,  tan¬ 
tamount  to  a  failure  of  the  chemical  branch  of  evidence  ;  for  no  in¬ 
ference  could  be  drawn  from  such  minute  results  relative  to  the  fact 
of  poisoning,  unless  the  evidence  from  symptoms  and  post-mortem 
appearances,  with  moral  circumstances,  were  sufficiently  conclusive ; 
and  when  this  is  the  case,  whether  the  poison  be  wholly  absent,  or 
exist  only  in  infinitesimal  traces,  must  be  a  matter  of  trifling  impor¬ 
tance.  It  may  perhaps  be  proper  to  mention  in  this  place,  that  the 
nitrates  have  not  been  found  to  exist  as  natural  constituents  of  the 
secretions  of  the  alimentary  canal.  If  any  alkaline  chloride  be 
present  in  the  organic  liquid,  it  will  be  difficult  to  obtain  evidence  of 
nitric  acid  or  a  nitrate  by  the  usual  tests,  since  a  decomposition  would 
ensue  whereby  chlorine  would  be  evolved.  In  order  to  counteract 
this  difficulty,  Dr.  Christison  has  recommended  the  entire  precipi¬ 
tation  of  the  chloride  in  the  first  instance,  by  a  hot  solution  of  acetate 
of  silver.  Oxide  of  silver  would  answer  the  same  purpose.  Orfila 
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states  that  he  has  discovered  nitric  acid  in  the  urine  of  animals 
poisoned  by  it.  He  considered  that  it  had  been  absorbed  and  carried 
into  that  liquid.  (Op.  cit.  i.  145.) 

On  solid  organic  subtances. — We  have  already  spoken  of  the  modi¬ 
fication  required  in  the  analysis,  in  reference  to  the  supposed  presence 
of  the  poison  in  the  discoloured  or  corroded  portions  of  mucous  mem¬ 
brane.  This  acid  is,  however,  sometimes  maliciously  thrown  at 
persons ;  and  we  may  he  required  to  examine  some  article  of  dress, 
suspected  to  have  been  stained  by  it.  The  spots  produced  by  strong 
nitric  acid  on  woollen  stuffs,  are  either  of  a  yellow,  orange  red,  or  a- 
brown  colour,  according  to  the  time  at  which  they  are  seen.  On 
black  cloth  they  are  at  first  of  a  light  brown  colour,  passing  after 
eight  or  ten  days  to  an  olive  green  with  a  red  border. .  After  a  time 
they  become  dry,  (unlike  those  produced  by  strong  sulphuric  acid), 
and  the  texture  of  the  cloth  is  entirely  destroyed.  In  order  to  examine 
them,  the  stained  portions  may  be  cut  out  and  digested  in  a  small 
quantity  of  warm  distilled  wrater.  If  nitric  acid  be  still  present,  the 
water  will  acquire  an  acid  reaction ;  but  in  order  to  establish  this,  the 
liquid  must  be  neutralized  by  potash,  then  evaporated,  and  examined 
for  nitrate  of  potash  in  the  w7a.y  already  described.  Should  the  water 
acquire  no  acid  reaction,  then  there  is  no  perceptible  quantity  of  acid 
present.  To  render  this  certain,  however,  the  water  may  be  made 
feebly  alkaline  by  potash,  and  again  boiled  with  the  stuff;  the  liquid 
may  be  filtered  and  examined  for  nitre.  It  is  rare  that  any  evidence 
of  the  presence  of  nitric  acid  is  obtained  by  this  latter  process,  when 
the  stained  portions  of  cloth  do  not  give  out  any  free  acid  to  the 
distilled  water  iu  the  first  instance.  Should  any  traces  of  nitric  acid 
be  perceived  in  an  experiment  of  this  kind,  an  unattacked  portion  of 
cloth  or  stuff  must  be  examined,  before  we  can  draw  the  inference  that 
nitric  acid  has  been  spilled  or  thrown  on  it.  On  these  occasions  wre 
may  be  often  disappointed  in  searching  for  chemical  evidence  of  nitric 
acid.  Not  to  mention  that  the  acid  may  be  easily  removed  by  wash¬ 
ing  w  hile  the  stain  remains,  wre  must  remember  that  it  is  volatile, 
easily  decomposed,  and  its  nature  entirely  changed  by  contact  with 
the  organic  substance.  These  facts  will  explain  to  us,  why  after  a  few 
wreeks  the  chemical  evidence  of  the  presence  of  this  acid  will  sometimes 
be  entirely  lost ;  while  in  the  case  of  sulphuric  acid,  the  stains  may 
furnish  abundant  evidence  of  its  presence  after  many  years’  exposure. 
In  all  cases  of  the  suspected  throwing  of  nitric  acid,  the  spots  on  the 
dress  should  be  examined  as  soon  as  possible,  or  the  chemical  analysis 
will  fail.  The  following  case  occurred  a  few  years  since  at  Guy’s 
Hospital : — A  man  had  some  strong  nitric  acid  maliciously  throwm  in 
his  face,  and  the  sight  of  one  eye  was  thereby  entirely  destroyed.  He 
wore  at  the  time  a  blue  stuff  coat,  which  was  not  sent  to  be  examined 
until  five  weeks  after  the  accident,  and  only  a  few  days  before  the  trial 
of  the  prisoner  for  the  offence  !  The  sleeve  and  body  of  the  coat  were- 
found  to  be  covered  with  numerous  spots  of  a  yellowish -brown  colour. 
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The  spots  were  quite  dry ;  they  had  evidently  been  caused  by  some 
corrosive  acid.  The  colour  was  discharged,  and  the  fibre  of  the  stuff 
corroded.  Not  a  trace  of  nitric  acid  could  be  detected  in  them, 
although  there  was  no  doubt  that  it  had  been  used.  Its  disappearance 
was  probably  due  partly  to  its  decomposition  in  the  stuff,  and  partly 
to  its  volatility.  Had  the  coat  been  examined  soon  after  the  offence, 
the  nature  of  the  acid  would  have  been  easily  determined.  I  have 
been  able  to  procure  certain  evidence  of  the  presence  of  nitric  acid 
in  stains  on  black  cloth,  a  fortnight  after  the  liquid  had  been  spilled. 
The  quantity  of  acid  present  was,  however,  so  small,  that  on  adding 
to  the  filtered  liquid,  gold  leaf  and  muriatic  acid,  and  boiling,  there 
was  no  apparent  solution  of  the  metal,  nor  on  trying  another  portion 
with  sulphate  of  indigo  was  the  colour  discharged.  A  third  portion 
of  the  acid  liquid  was  neutralized  by  carbonate  of  potash,  and  evapo¬ 
rated,  when  crystals  of  nitre  (amounting  to  about  a  grain)  were 
obtained.  These  rapidly  gave,  with  copper  filings  and  sulphuric  acid, 
the  characters  of  a  nitrate.  There  was  but  a  thin  slip  of  cloth  used  in 
the  experiment.  Dr.  Christison  has  obtained  evidence  of  the  presence 
of  the  acid  in  stains  on  cloth,  made  seven  weeks  before.  (Op.  cit.  178.) 
The  neutralized  liquid  in  such  cases  will  often  be  found  to  give  a 
well-marked  effect  with  sulphate  of  narcotine.  In  conducting  an 
analysis  of  this  kind,  it  has  been  recommended,  when  we  obtain  an 
acid  liquid,  to  test  it  with  the  nitrate  of  barytes  and  nitrate  of  silver. 
The  liquid,  if  it  contain  nitric  acid  only,  should  give  negative  results  ; 
but  there  are  few  specimens  of  cloths  which  do  not  yield  traces  of 
sulphuric  and  muriatic  acids  or  of  sulphates  and  muriates  or  chlorides, 
so  that  nitric  acid  may  still  be  present  when  one  or  the  other  of  these 
tests  is  affected. 

QUANTITATIVE  ANALYSIS. 

Convert  the  nitric  acid,  contained  in  a  measured  quantity  of  the 
liquid,  to  nitre,  in  the  way  above  described.  Convert  the  whole 
quantity  of  nitre  thus  obtained  to  sulphate  of  potash  by  the  cautious 
addition  of  strong  sulphuric  acid.  Dissolve  this  salt  in  water,  and 
evaporate  to  dryness.  Calcine  the  residue,  and  afterwards  wash  it 
with  alcohol,  to  remove  if  necessary  any  portion  of  free  sulphuric  acid . 
Dor  every  one  hundred  grains  of  dry  sulphate  of  potash  thus  obtained, 
we  may  estimate  that  there  were  present  in  the  measured  quantity  of 
liquid,  about  eighty-two  grains  of  liquid  nitric  acid,  (aqua-fortis, 
bihydrate) — the  bulk  of  which,  by  measure,  may  be  easily  determined 
by  calculation.  Should  the  dried  sulphate  be  very  acid,  it  may  be 
necessary  to  moisten  it  with  a  solution  of  sesquicarbonate  of  ammonia, 
and  re-expose  it  to  heat,  to  drive  off  the  volatile  alkali  with  the  surplus 
sulphuric  acid.  Sulphate  of  potash,  it  must  be  remembered,  is  a 
perfectly  neutral  salt. 
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CHAPTER  XVII. 

POISONING  BY  MURIATIC  ACID  OR  SPIRIT  OF  SALT — RARELY  TAKEN 
AS  A  POISON.  SYMPTOMS — POST-MORTEM  APPEARANCES — QUAN¬ 
TITY  REQUIRED  TO  DESTROY  LIPE — FATAL  CASES — TREATMENT. 
CHEMICAL  ANALYSIS — DETECTION  OF  THE  ACID  IN  PURE  AND 
MIXED  LIQUIDS — ON  ARTICLES  OF  CLOTHING — IN  CASES  OF 
FORGERY.  PHOSPHORIC  ACID — EXPERIMENTS  ON  ANIMALS — A 
COMPARATIVELY  INERT  SUBSTANCE — TESTS  FOR  PHOSPHORIC  AND 
PYROPHOSPHORIC  ACIDS.  BORACIC  ACID. 

But  very  little  is  known  concerning  the  action  of  muriatic  acid  or 
hydrochloric  acid  as  a  poison.  That  this  form  of  poisoning  is  not 
very  common,  may  be  inferred  from  the  fact,  that  Orfila  has  reported 
only  one  case,  communicated  to  him  by  Dr.  Serres,  in  his  large  work 
on  Toxicology  (i.  155).  In  the  Coroners’  report  for  England,  diming 
the  years  1837-8,  out  of  five  hundred  and  twenty-seven  cases  of  poi¬ 
soning,  there  was  not  one  in  which  this  acid  was  the  poison  used.  I 
have  been  able  to  collect  the  reports  of  only  three  cases  of  poisoning 
by  muriatic  acid  that  have  occurred  in  this  metropolis,  during  a  period 
of  sixteen  years.  Erom  this  statement  it  wall  be  seen  that  the  medico¬ 
legal  history  of  this  kind  of  poisoning  is  very  incomplete. 

SYMPTOMS. 

From  the  few  imperfect  reports  that  have  yet  appeared,  the  symp¬ 
toms  produced  by  this  acid  do  not  differ  widely  from  those  caused  by 
the  two  other  mineral  acids,  described  in  the  preceding  chapters. 
There  is  the  same  sensation  of  burning  heat  extending  from  the  throat 
to  the  epigastrium,  with  vomiting  of  a  highly  acid  liquid  of  a  dark- 
green  colour,  mixed  with  mucus  and  altered  blood.  The  tongue 
becomes  swollen  and  dry ;  and  with  much  thirst,  there  is  great  diffi¬ 
culty  of  deglutition.  The  tonsils  and  throat  are  inflamed.  It  is  said 
that  there  is  an  escape  of  acrid  pungent  vapours  from  the  mouth, 
when  the  acid  is  first  swallowed  (Orfila) ;  but  this  does  not  seem  to 
have  been  observed  in  any  of  the  reported  English  cases.  In  two 
instances,  neither  the  vomiting  nor  pain  in  the  abdomen  was  urgent, 
although  both  terminated  fatally.  The  chief  seat  of  pain  was  in  the 
throat  and  fauces.  In  one  instance,  in  which  probably  an  ounce  of 
the  acid  had  been  swallowed,  the  individual  wras  able  to  walk  to  his 
home  at  a  distance  of  three  quarters  of  a  mile.  In  general,  the  power 
of  locomotion  appears  to  be  destroyed  in  mineral-acid  poisoning,  from 
the  extreme  severity  of  the  pain  (p.  195,  ante.)  The  pulse  has  been 
observed  to  be  small,  frequent,  and  irregular ;  the  skin  cold  and 
clammy.  The  intellectual  faculties  have  remained  clear  until  death. 

POST-MORTEM  APPEARANCES. 

The  fauces,  larynx,  and  oesophagus,  have  been  found  highly  in- 
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flamed,  the  mucous  membrane  lying  in  detached  masses  or  actually 
sloughing  away.  In  one  instance  the  membrane  was  thickened.  The 
coats  of  the  stomach  have  been  so  much  corroded  that,  in  many  places, 
there  was  only  the  peritoneal  tunic  left ;  and  in  attempting  to  remove 
the  organ  in  this  case,  the  parietes  gave  way.  The  contents  have 
been  sometimes  of  a  yellowish,  at  others  of  a  dark-green  colour.  In 
one  case,  where  the  fundus  of  the  gall-bladder  came  in  contact  with 
the  stomach,  it  was  observed  to  have  a  bright  green  colour,  arising 
from  the  well-known  action  of  this  acid  on  the  bile.  In  no  instance 
yet  reported,  was  the  stomach  perforated.  On  removing  the  contents, 
the  lining  membrane  has  been  found  blackened,  and  presenting  a 
charred  appearance — the  blackening  extending  through  the  whole 
length  of  the  duodenum,  and  being  especially  marked  on  the  pro¬ 
minent  parts  of  the  numerous  valvulse  conniventes,  the  intervals  being 
stained  of  a  greenish-yellow  colour,  from  the  action  of  the  acid  on  the 
bile.— (Case  by  Mr.  Qnekett,  Med.  Gaz.  xxv.  285).  When  death  did 
not  take  place  until  after  the  lapse  of  several  days,  the  coats  of  the  stomach 
were  highly  inflamed,  and  for  the  most  part  in  a  sloughing  state  ; — 
large  dark  shreds  of  membrane  were  hanging  from  the  sides  of  the 
organ,  especially  about  the  pylorus.  The  inflammation  had  extended 
also  into  the  duodenum. 

In  a  case  which  occurred  in  1839,  related  by  Dr.  Galtier,  a  man 
swallowed  hydrochloric  acid  (quantity  not  known)  and  suffered  imme¬ 
diately  from  the  usual  symptoms.  Magnesia  and  other  remedies 
were  employed,  but  he  died  iu  twelve  hours.  On  inspection,  nine 
hours  after  death, — the  gall-bladder  was  found  distended,  and  of  a 
bright  yellow  colour,  the  stomach  of  a  leaden  colour,  and  its  vessels 
gorged  with  black  blood, — the  coats  so  much  destroyed  that  in  some 
parts  only  the  peritoneum  remained,  and  they  gave  way  on  being 
handled.  The  mucous  membrane  was  unequally  blackened  and  cor¬ 
roded  in  patches.  The  same  appearance  was  presented  by  the  mucous 
membrane  of  the  duodenum,  especially  at  the  edges  of  the  valvulse 
conniventes.  In  the  interspaces  the  membrane  was  stained  with  a 
greenish-yellow  coloured  bile.  (Toxicologie,  i.  216.)  It  does  not 
appear  that  any  attempt  was  made  to  determine  the  presence  of 
muriatic  acid  in  the  contents  of  the  viscera :  the  case  is  thus  left 
somewhat  incomplete. 

QUANTITY  REQUIRED  TO  DESTROY  LIFE. 

With  respect  to  this  question,  and  the  period  at  which  the  case 
proves  fatal,  there  is  no  reason  to  suppose  that  the  muriatic  acid  differs 
from  the  sulphuric  and  nitric  acids  in  relation  to  these  points.  The 
cases  that  have  hitherto  occurred  throw  but  little  light  upon  these 
questions.  The  medical  jurist  must  be  content  to  draw  an  inference, 
the  fairness  of  which  cannot  be  disputed,  when  it  is  based  upon  the 
strong  analogy  which  exists  between  the  effects  of  this  and  the  other 
two  acids.  The  facts  at  present  before  us  are  these. — In  one  case. 
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two  ounces  destroyed  life  in  thirty-three  hours ;  in  a  second,  the  same 
quantity  killed  the  person  in  eight  days ;  and  in  a  third,  a  like  dose 
proved  fatal  in  five  hours  and  a  half  .  This,  T  believe,  is  the  most 
rapidly  fatal  case  on  record.  The  smallest  dose  that  appears  to  have 
destroyed  life  was  about  an  ounce.  The  patient  died  in  fifteen  hours. 
In  the  case  reported  by  Orfila,  the  dose  was  an  ounce  and  a  half,  and 
this  proved  fatal  in  about  eighteen  hours.  If  cases  of  poisoning  by 
this  substance  were  more  frequent,  it  would,  no  doubt,  he  found  that 
not  only  might  death  take  place  within  a  much  shorter  period,  hut 
that  a  much  smaller  quantity,  even  one  drachm,  might  prove  fatal. 
All  the  cases  of  poisoning  by  this  acid,  which  I  have  found  reported, 
have  occurred  in  adults ;  some  from  accident,  and  others  from  suicide. 
There  is  no  instance,  so  far  as  I  know,  in  which  muriatic  acid  has 
ever  been  used  for  the  purposes  of  murder. 

The  following  case  reported  by  Mr.  Crawford,  (Lancet,  March  1840,) 
is  in  several  respects  interesting  to  the  medical  jurist. 

A  woman  aged  forty,  took,  in  order  to  poison  herself,  two  ounces 
of  a  mixture  used  by  her  husband  for  the  purpose  of  browning  gun- 
barrels.  This  mixture  was  stated  to  he  composed  of  equal  parts  of 
tincture  of  steel  and  strong  muriatic  acid,  with  a  few  drops  of  a  solu¬ 
tion  of  corrosive  sublimate.  Soon  after  she  had  taken  the  liquid, 
she  vomited.  In  about  half  an  hour,  she  was  seen  by  a  druggist ; 
vomiting  had  then  ceased.  She  answered  questions  rationally,  and 
was  sensible  until  she  died ;  hut  made  no  complaint  of  heat  or  pain  in 
the  mouth,  throat,  or  epigastrium.  There  was  no  thirst.  The  pulse 
could  not  he  felt  at  the  extremities,  and  the  heart’s  action  was  very 
feeble.  The  muscles  of  the  extremities  felt  hard,  as  if  contracted. 
She  died  in  about  five  hours  and  a  half  after  taking  the  mixture.  Two 
hours  before  death,  the  bowels  were  opened  twice.  On  inspection, 
the  stomach  was  found  contracted,  and  its  mucous  membrane  thrown 
into  ridges  and  furrows.  The  ridges  were  of  a  brown  colour,  as  if 
charred ;  when  the  surface  was  scraped,  it  could  he  readily  peeled  off, 
and  the  part  exposed  showed  numerous  small  black  granules,  which 
seemed  to  he  nothing  more  than  altered  blood.  The  furrows  were  of 
a  fine  scarlet  colour.  It  was  not  perforated.  Appearances  similar  to 
these  were  noticed  in  the  duodenum  and  jejunum.  The  lower  part  of 
the  oesophagus  was  charred,  and  its  lining  membrane  was  easily  peeled 
off.  There  is  no  account  given  of  the  state  of  the  mouth,  fauces  and 
larynx.  There  is  no  doubt  that  the  active  agent  and  cause  of  death 
here  was  muriatic  acid.  An  analysis  of  the  mixture  proved  this,  for 
it  yielded  an  abundance  of  that  acid,  and  a  quantity  of  iron ;  but 
there  was  no  trace  of  bichloride  of  mercury. 

TREATMENT. 

The  same  as  in  poisoning  by  sulphuric  and  nitric  acids.  (See 
ante,  p.  202.) 
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CHEMICAL  ANALYSIS. 

The  commercial  acid  has  a  deep  lemon-yellow  colour.  It  contains 
iron,  and  often  common  salt,  leaving  a  residue  of  impurity  on  eva¬ 
poration.  It  is  not  commonly  so  concentrated ,  as  to  possess  the  pro¬ 
perty  of  fuming  in  the  air ;  a  property  which  of  course  depends  on 
its  strength,  and  therefore  may  be  present  or  absent  in  any  given 
specimen.  The  liquid  will  he  found  highly  acid  : — it  tinges  organic 
substances  of  a  yellow  colour,  and  corrodes  them.  1.  When  boiled 
with  copper,  there  is  hut  little  action,  the  acid  is  in  great  part  distilled 
over  in  vapour.  2.  The  acid,  if  moderately  pure,  may  he  boiled 
entirely  away  on  pure  mercury  without  being  affected  by  the  metal. 
These  tests  eminently  distinguish  the  muriatic  from  the  two  preceding 
acids.  3.  When  boiled  with  black  oxide  of  manganese,  in  fine  powder, 
chlorine  is  evolved,  known  by  its  colour,  odour,  and  bleaching  pro¬ 
perties  on  litmus  and  other  colouring  matters.  This  last  test  is  con¬ 
clusive  : — there  is  no  other  acid  which  is  thus  affected  by  the  peroxide 
of  manganese.  One  drop  of  muriatic  acid  in  a  tube  of  very  small  bore, 
will  give  satisfactory  results. 

Tests. — When  the  acid  is  much  diluted  with  water,  the  property  of 
evolving  chlorine  with  peroxide  of  manganese,  is  lost.  In  this  case,  there 
is  one  most  satisfactory  test  for  the  presence  of  muriatic  acid — the  nitrate 
of  silver.  This  test  gives,  with  the  acid,  a  dense  white  clotted  preci¬ 
pitate  of  chloride  of  silver.  The  precipitate  thus  formed  acquires 
speedily  a  dark  colour  by  exposure  to  light ;  and  it  is  known  from  all 
other  white  salts  of  silver,  by  the  following  properties.  1.  It  is  inso¬ 
luble  in  nitric  acid.  2.  It  is  very  soluble  in  caustic  ammonia.  3.  It 
is  insoluble  in  caustic  potash.  4.  When  dried,  and  heated  on  platina 
or  glass,  it  melts  like  a  resin,  forming  a  yellowish-coloured  sectile 
mass.  Unless  these  properties  be  possessed  by  the  precipitate,  it  is 
impossible  to  refer  the  action  of  the  test  to  the  presence  of  muriatic 
acid.  The  delicacy  of  the  silver  test  is  such,  that  it  will  easily  detect 
the  thirteen-hundredth  part  of  a  grain  of  muriatic  acid  in  a  minimum 
of  water,  and  will  form  a  perceptible  opalescence  (precipitate),  when 
the  acid  is  diffused  through  290,400  times  its  weight  of  water. 

Objections. — It  may  be  objected  to  the  application  of  the  silver  test, 
that  other  acids  form  with  it  white  precipitates,  which  might  he  mis¬ 
taken  for  the  chloride  of  silver.  There  are  two  common  acids,  both, 
of  them  poisons, — namely,  the  prussic  and  the  oxalic,  which,  in  this 
respect,  resemble  the  muriatic.  The  prussic  acid  would  be  immediately 
known  by  its  odour,  or  by  the  effect  of  heat  on  the  cyanide  of  silver. 
(See  Prussic  Acid.)  The  white  precipitate  produced  by  the  test  in 
oxalic  acid,  is  known  from  the  chloride  by  its  entire  solubility  in 
nitric  acid.  The  evaporation  of  a  portion  of  the  tested  acid  liquid, 
would  moreover  leave  crystals  of  a  solid  acid.  Iodic  acid  also  gives  a 
dense  white  precipitate  with  nitrate  of  silver,  and  the  iodate  of  silver 
thus  formed,  resembles  the  chloride  in.  being  scarcely  soluble  in  nitric 
acid  (except  when  boiled  in  a  large  quantity),  and  soluble  in  caustic 
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ammonia.  The  iodic  acid  is  a  substance  which  is  rarely  met  with  out  of 
a  chemical  laboratory.  It  is  immediately  known  from  the  muriatic  acid, 
by  adding  to  the  liquid,  sulphurous  acid  and  starch,  when  blue  iodide 
of  farina  is  produced.  The  iodate  of  silver  differs  from  the  chloride, 
in  not  being  so  readily  changed  by  exposure  to  light :  and  in  being 
decomposed  by  caustic  potash,  which  separates  from  it  brown  oxide  of 
silver.  The  oxalate  of  silver  is  also  thus  known  from  the  chloride  : 
oxide  of  silver  being  separated  from  it  by  an  alkali.  The  chloride  is 
unchanged  by  caustic  potash  until  heat  is  applied  : — oxide  of  silver  is 
then  slowly  produced.  Caustic  potash  may  therefore  serve  to  dis¬ 
tinguish  these  precipitates  of  the  salts  of  silver  from  each  other. 

Again,  the  mixture  of  any  simple  acid,  such  as  the  acetic,  tartaric, 
or  citric,  with  a  solution  of  common  salt,  might  be  pronounced  to  be 
muriatic  acid  from  the  action  of  the  test,  when  in  reality  no  free  mu¬ 
riatic  acid  was  present.  A  suspicion  of  this  kind  would  naturally 
arise,  if  on  evaporating  a  portion  of  the  acid  liquid,  a  large  quantity  of 
a  solid  white  residue  was  obtained.  The  difficulty  in  such  a  case  may 
he  removed  by  resorting  to  the  process  recommended  in  speaking  of 
sulphuric  acid  (ante,  p.  211.)  If  we  take  equal  quantities  of  the  acid 
liquid,  and  precipitate  one  portion  entirely  by  nitrate  of  silver, — then 
evaporate  the  other  portion  to  dryness,  dissolve  the  dry  salt  in  water, 
and  precipitate  this  solution  entirely  by  the  test,  it  is  obvious  that  if 
there  he  no  free  muriatic  acid  present,  the  precipitated  chloride  will 
have  exactly  the  same  weight  in  the  two  cases.  The  precipitate  should 
in  each  case  be  well  washed  in  water,  acidulated  with  nitric  acid.  If 
free  muriatic  acid  were  present,  the  precipitate  obtained  in  the  former 
case,  would  exceed  in  weight  that  obtained  in  the  latter. 

In  liquids  containing  organic  matter. — Such  liquids  will  have  a 
highly  acid  reaction.  It  might  be  supposed  that  the  nitrate  of  silver 
would  serve  as  a  good  trial-test ;  hut  it  must  he  remembered,  that  this 
salt  is  liable  to  he  precipitated  by  numerous  organic  liquids,  such  as 
vinegar  and  porter,  although  no  free  muriatic  acid  may  be  present.  This 
arises  either  from  the  presence  of  chlorides  in  most  liquids  of  this  de¬ 
scription,  or  from  oxide  of  silver  being  itself  precipitated  by  certain 
organic  principles.  In  the  last-mentioned  case,  the  precipitate  is 
known  from  the  chloride  by  being  entirely  soluble  in  nitric  acid. 
This  test  for  muriatic  acid  cannot  however  be  safely  employed  in  the 
analysis  of  any  liquid  containing  organic  matter.  Under  these  cir¬ 
cumstances  there  are  two  ways  of  proceeding.  1.  To  distil  the  liquid 
at  a  low  temperature  in  a  retort  fitted  with  a  receiver.  Any  free  mu¬ 
riatic  acid  will  pass  over,  he  condensed,  and  may  now  he  safely  tested. 
A  mixture  of  sulphuric  acid  with  a  muriate  in  the  liquid,  would  pro¬ 
duce  the  same  effect,  and  lead  to  error.  The  action  of  nitrate  of 
barytes  upon  the  acid  organic  liquid,  would,  however,  show  whether 
sulphuric  acid  were  present  or  not.  This  process  only  answers  when 
the  muriatic  acid  is  in  moderately  large  proportion.  If  the  quantity 
be  small,  none  is  obtained  unless  the  distillation  is  carried  to  dryness ; 
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but  then  the  process  is  open  to  objection.  (See  Ann.  d’Hyg.,  Oct.  1842, 
ii.  339.)  2.  We  may  evaporate  to  dryness,  a  fractional  portion  of  the 

organic  liquid ;  calcine  any  residue,  and  observe  whether  on  digestion 
in  water  and  filtration,  we  obtain  a  solution  of  a  chloride ;  if  not,  we 
must  neutralize  the  acid  organic  liquid  by  adding  carbonate  of  soda — 
then  evaporate  and  incinerate  the  residue.  In  this  way,  we  obtain  all 
the  muriatic  acid  contained  in  the  liquid  as  chloride  of  sodium. 
Should  any  chloride  result  from  the  first  evaporation  of  the  acid 
liquid,  the  quantity  of  muriatic  acid  thus  obtained,  must  be  deducted 
from  that  which  results  in  the  last-mentioned  process. 

Vomited  matters  and  contents  of  the  stomach. — The  process  is  the 
same  in  the  two  cases.  The  liquid  should  be  separated  from  the  solid 
portions  by  filtration  through  cotton  or  paper.  If  acid,  we  must  pro¬ 
ceed  as  directed  in  speaking  of  the  analysis  of  an  organic  liquid.  In 
giving  evidence  on  this  point,  a  witness  may  be  fairly  asked,  whether 
the  natural  secretions  of  the  stomach  do  not  owe  their  acidity  to  the 
presence  of  free  muriatic  acid.  The  experiments  of  Dr.  Prout  have 
proved  that  this  is  really  the  case : — that  the  gastric  secretions  are 
acid,  owing  to  the  presence  of  free  muriatic  and  acetic  acids.  An  objec¬ 
tion  of  this  kind  is  answered  by  the  facts, — that  the  quantity  of  free  mu¬ 
riatic  acid,  naturally  contained  in  the  gastric  secretions,  does  not  exceed 
the  1500th  part  by  weight,  i.  e.  it  amounts  to  about  five  grains  in  sixteen 
ounces  of  liquid.  (Prout.)  This  would  give  only  a  very  feeble  acidity,  and 
but  a  trivial  result  with  the  test ;  whereas,  the  liquid  may  be  intensely 
acid,  and  yield  a  large  quantity  of  muriatic  acid  on  being  distilled. 
2.  The  medical  jurist  would  look  for  the  characteristic  symptoms  and 
post-mortem  appearances,  before  he  inferred  that  the  mineral  acid  had 
been  taken  as  a  poison.  If  these  are  wanting,  and  the  quantity  of 
free  muriatic  acid  is  but  small,  then  there  would  be  no  evidence  of 
poisoning,  so  far  as  chemical  analysis  was  concerned.  A  mixture  of 
vinegar  and  salt  might  be  easily  mistaken  for  muriatic  acid  in  an  or¬ 
ganic  liquid,  but  no  muriatic  acid  would  be  obtained  on  distillation, 
and  no  additional  quantity  of  chloride  would  be  obtained  on  neutrali¬ 
zation  by  carbonate  of  soda  and  incineration.  As  organic  matter  holds 
muriatic  acid  with  strong  affinity,  Orfila  has  recommended  that  it 
should  be  precipitated  by  a  strong  solution  of  tannic  acid,  before  dis¬ 
tillation  is  resorted  to.  The  liquid  for  examination  may  be  neutral, 
owing  to  the  administration  of  antidotes.  The  muriatic  acid  may 
have  been  neutralized  by  carbonate  of  soda  or  magnesia.  This  would 
be  discovered  on  evaporation,  and  the  quantity  of  resulting  alkaline 
chloride  would  indicate  the  quantity  of  muriatic  acid.  But  to  any 
inference  of  this  kind,  there  are  very  strong  objections.  If  the  quan¬ 
tity  of  chloride  of  sodium  be  small,  the  results  might  be  referred  to 
that  portion  of  the  salt  which  always  exists  naturally  in  the  gastric 
secretions ;  if  large,  the  chloride  of  sodium  is  so  common  an  ingre¬ 
dient  in  most  kinds  of  food,  that  its  presence  in  the  contents  of  the 
stomach  might  cseteris  paribus  be  fairly  ascribed  to  this  source.  On 
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the  whole,  then,  it  is  clear  that  the  chemical  evidence  in  poisoning  by 
muriatic  acid  must  fail,  unless  the  acid  be  discovered  in  large  quantity 
and  in  a  free  state,  in  the  contents  of  the  stomach ;  or  unless  there 
be  at  the  same  time  corroborative  evidence  of  poisoning  from  symp¬ 
toms  and  post-mortem  appearances.  It  need  hardly  be  observed,  that 
owing  to  violent  vomiting  or  medical  treatment,  all  traces  of  the 
acid  may  have  disappeared  from  the  stomach,  notwithstanding  the 
person  may  have  died  from  its  effects.  It  does  not  appear  that  mu¬ 
riatic  acid  was  found  in  the  stomach  in  the  few  cases  of  poisoning  by  it, 
which  are  on  record.  The  analyst  must  remember,  that  in  examining 
the  stomach  of  a  person  poisoned  by  muriatic  acid,  he  may  discover 
arsenic, — some  of  the  common  varieties  of  the  acid  containing  this 
poison  as  an  impurity. 

On  solid  organic  substances. — Chemical  evidence  may  be  obtained 
from  this  source,  when  other  sources  fail.  In  Mr.  Qnekett’s  case,  no 
muriatic  acid  was  found  in  the  stomach  :  but  the  nature  of  the  poison 
was  accurately  determined  by  examining  a  piece  of  the  deceased’s 
waistcoat,  on  which  some  of  the  acid  swallowed,  had  become  acciden¬ 
tally  spilled.  By  digesting  the  stuff  in  warm  distilled  water,  a  highly 
acid  liquid  may  be  obtained  on  filtration,  which,  if  muriatic  acid  be 
present,  will  yield,  with  nitrate  of  silver,  a  white  precipitate,  possess¬ 
ing  all  the  properties  of  chloride  of  silver.  The  spots  produced  on 
black  cloth  by  the  strong  acid  are  at  first  of  a  bright  red,  but  in  ten  or 
twelve  days  they  change  to  a  red  brown.  Hence  it  will  be  perceived 
that  this  acid  differs  from  the  others  in  the  effect  produced  on  black 
cloth.  Sulphuric  and  nitric  acids  produce  brown  and  not  red  stains, 
the  stain  from  the  former  acquiring  a  red  fringe  only  after  some  days. 
An  unstained  portion  of  the  cloth  should  always  be  examined  by  way 
of  comparison.  I  have  remarked  that  the  red  colour  produced  by 
muriatic  acid  in  black  cloth  is  removed  by  boiling  water,  the  cloth 
becoming  black,  but  again  on  drying  acquiring  a  red-brown  colour. 
The  diluted  muriatic,  like  the  diluted  sulphuric  and  nitric  acids,  pro¬ 
duces  at  once  red  stains  on  black  cloth. 

If  muriatic  acid  be  used  for  the  erasure  of  writing  ink,  for  the  pur¬ 
poses  of  forgery ,  its  presence  in  the  paper  may  be  detected  by  a  similar 
process.  Supposing  that  there  should  be  no  free  acid  in  the  paper, 
the  addition  of  ferrocyanide  of  potassium  (by  producing  Prussian  blue), 
will  show  that  a  soluble  salt  of  iron  (sesquichloride)  has  been  diffused 
through  the  substance  of  the  paper. 

A  man  of  the  name  of  Hart  was  tried  at  the  Central  Criminal  Court, 
Dec.  1836,  on  a  charge  of  forgery  under  the  following  circumstances. 
The  prisoner  received  a  blank  acceptance  for  £200,  and  afterwards 
erased  the  figure  2  by  an  acid,  and  substituted  the  figure  5.  The 
witness  who  gave  chemical  evidence  on  this  occasion,  deposed  that  some 
acid  had  been  used  to  effect  the  erasure,  but  he  could  not  ascertain  its 
nature.  He  suspected  that  it  must  have  been  either  the  muriatic  or 
oxalic  acid,  probably,  the  former.  Counsel  ingeniously  objected  to  the 
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evidence,  that  chloride  of  lime  was  used  in  the  manufacture  of  paper 
and  might  account  for  the  results  obtained  by  the  tests ;  but  in  answer 
to  this,  it  was  properly  stated,  that  the  chloride  was  entirely  removed  by 
subsequent  washing.  If  any  acid  liquid  were  obtained  from  a  stain  on 
paper  under  these  circumstances,  the  muriatic  would  easily  be  known 
from  the  oxalic  acid  by  the  fact  that  the  chloride  of  silver  is  not  soluble 
in  nitric  acid,  while  the  oxalate  of  silver  is  soluble  in  it. 

For  the  analysis  of  Chloride  op  Sodium  see  post.  Chap.  xxi. 

QUANTITATIVE  ANALYSIS. 

This  may  be  performed  by  estimating  the  quantity  of  muriatic  acid 
by  the  quantity  of  chloride  of  silver  obtained  from  the  whole,  or  a 
fractional  part  of  the  liquid  subjected  to  analysis.  Tor  every  100 
grains  of  the  thoroughly  dried  chloride  of  silver,  we  may  allow  sixty - 
nine  grains  of  muriatic  acid  of  the  ordinary  Pharmacopoeial  strength. 
The  diluted  muriatic  acid  of  the  Pharmacopoeia  contains  one-fourth 
by  measure  of  strong  acid. 

PHOSPHORIC  ACID. 

Phosphoric  acid,  according  to  Orfila,  possesses,  in  a  toxicological 
view,  properties  analogous  to  those  which  have  been  described  of  the 
other  mineral  acids :  but  nothing  is  known  concerning  its  action  on 
the  human  subject,  as  there  is  no  instance  recorded  of  its  having  been 
swallowed  as  a  poison.  It  is  supposed  that  the  poisonous  properties 
of  phosphorus  are  owing  to  its  conversion  to  this  acid  in  the  body  ; 
but  reasons  will  be  hereafter  assigned  to  show  that  this  is  not  probable. 
In  their  knowledge  of  the  symptoms  and  post-mortem  appearances, 
toxicologists  have  nothing  to  guide  them,  therefore,  but  the  results  of  a 
few  experiments  on  animals ;  and  these  are  of  a  very  conflicting  nature. 

Orfila  gave  a  dog  twenty-five  grains  of  the  acid  dissolved  in  little 
more  than  its  weight  of  water.  In  two  minutes,  the  animal  vomited 
a  reddish-coloured  mucous  liquid,  and  the  vomiting  was  repeated  four 
times  within  the  first  hour.  In  two  hours,  it  appeared  to  suffer  from 
pain  in  the  throat,  and  made  ineffectual  attempts  to  vomit.  The  fol¬ 
lowing  day  the  animal  was  depressed,  and  could  neither  stand  nor  walk. 
It  died  twenty-three  hours  after  taking  the  acid.  The  mucous  mem¬ 
brane  of  the  stomach,  near  the  pylorus,  as  w  ell  as  that  of  the  duodenum, 
was  of  a  deep  red  colour. 

In  another  experiment,  performed  by  Hunefeld,  and  quoted  by 
Orfila,  twenty-one  grains  of  Phosphorous  acid  (. Phosphoriger  Satire ) 
were  given  to  a  rabbit.  For  about  an  hour  the  animal  appeared 
uneasy,  and  refused  its  food,  but  in  a  short  time  it  completely  re¬ 
covered.  After  the  lapse  of  twenty-four  hours,  sixty -two  grains  of  the 
acid,  dissolved  in  a  small  quantity  of  water,  were  given  to  it.  Respi 
ration  became  difficult — the  animal  was  very  uneasy  :  in  ten  or  twelve 
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hours  it  vomited  a  Moody  fluid,  and  died  in.  slight  convulsions.  The 
mucous  membrane  of  the  stomach  at  the  cardiac  end,  was  of  a  red- 
brown  colour.  This  organ  contained  only  a  small  quantity  of  phos¬ 
phoric  acid.  The  abdominal  viscera  were  healthy,  and  no  trace  of  the 
poison  was  found  in  them.  The  heart  and  lungs  were  gorged  with 
blood — the  brain  healthy.  The  odour  of  phosphorus  was  not  per¬ 
ceptible  in  any  part  of  the  body  :  but  the  urine  was  strongly  impreg¬ 
nated  with  phosphoric  acid, — a  fact  proved  by  adding  to  it  ammonia 
and  the  sulphate  of  magnesia.  (Toxicologie,  i.  177.) 

In  an  experiment  performed  by  Dr.  Glover,  fifty  grams  of  glacial 
phosphoric  acid  were  given  to  a  rabbit  dissolved  in  two  fluid -drachms 
of  water,  but  the  dose  produced  no  effect.  (Ed.  Med.  and  Surg.  Journ. 
lviii.  p.  121.) 

It  can  hardly  be  said,  from  the  results  of  these  experiments,  that 
there  is  any  analogy  between  the  action  of  this  and  the  other  mineral 
acids,  except  when  the  latter  are  so  much  diluted  as  to  have  their  cor¬ 
rosive  properties  entirely  destroyed.  Phosphoric  acid  appears  to  act 
only  as  an  irritant,  even  when  highly  concentrated ;  but  Dr.  Glover’s 
experiment  shows  that  it  does  not  possess  any  very  active  properties. 
At  least,  it  would  be  necessary  to  give  it  in  a  very  considerable  dose, 
in  order  to  produce  any  well-marked  effects. 

According  to  the  recent  experiments  of  Drs.  Weigel  and  Krug,  pure 
phosphoric  acid  has  not  any  irritating  action  on  the  coats  of  the  sto¬ 
mach  when  given  in  an  ordinary  dose.  When  applied  to  the  mucous 
membrane  of  the  stomachs  of  rabbits,  it  did  not  leave  any  sensible 
traces  of  corrosion.  If,  on  the  contrary,  the  same  dose  of  phos¬ 
phoric  acid,  containing  only  a  tenth  part  of  phosphorous  acid,  were 
given,  the  animals  perished  after  some  hours ;  and  the  mucous  mem¬ 
brane  of  the  stomach  presented  traces  of  gangrenous  inflammation 
which  they  ascribed  to  the  peroxidation  of  the  phosphorous  acid. 
(Journal  de  Chimie  Medicale,  Mai  1845,  p.  288.)  Prom  these  experi¬ 
ments,  it  would  appear  that  phosphorous  acid  is  far  more  powerful  than 
phosphoric  acid ;  and  admitting  their  correctness,  the  activity  of  phos¬ 
phorus  as  a  poison  may  be  probably  due  to  its  becoming  in  the  first 
instance  converted  to  phosphorous  acid. 

CHEMICAL  ANALYSIS. 

Phosphoric  acid  in  solution.  But  one  test  is  required,  i.  e.  Nitrate 
of  silver.  This  gives  a  milky  opacity  with  phosphoric  acid, — which  is 
changed  to  a  light  yellow  precipitate  on  the  addition  of  a  few  drops  of 
a  weak  solution  of  ammonia.  The  phosphoric  might  in  this  respect 
be  confounded  with  arsenious  acid,  but  it  is  easily  known  from  this 
poison, — 1,  by  its  giving  no  deposit  on  copper  when  boiled  with  muriatic 
acid, — and  2,  no  yellow  precipitate  when  treated  with  sulphuretted 
hydrogen  gas.  For  phosphoric  acid  in  the  solid  state,  or  as  it  is  pro¬ 
cured  by  digesting  a  suspected  powder  in  nitric  acid  and  evapo¬ 
rating  to  a  syrup.  (See  Phosphokus,  post,  chap,  xxii.)  The  fol- 
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lowing  is  a  test  which  will  detect  the  acid  in  the  minutest  quantity,  even 
when  mixed  up  with  other  bodies  which  resist  the  effects  of  heat : — 
Evaporate  to  a  syrup  in  a  platina  capsule,  and  add  finely  powdered 
muriate  of  ammonia,  at  the  same  time  applying  a  high  temperature  by 
a  spirit  lamp.  If  phosphoric  acid  he  present,  it  will  escape  in  dense 
white  flakes  as  a  volatile  and  strongly  acid  vapour  (pyrophosphoric  acid) 
plainly  distinguishable  from  the  wrhite  vapour  of  muriate  of  ammonia. 

When  phosphoric  acid  has  been  heated  to  a  high  temperature,  it 
becomes  converted  to  Pyrophosphoric  acid,  and  its  chemical  proper¬ 
ties  are  entirely  changed.  In  this  state,  it  may  be  obtained  by  acting 
on  phosphorus  with  nitric  acid,  and  evaporating  to  a  syrup.  When 
this  syrupy  extract  or  the  solid  acid  is  dissolved  in  water,  it  forms  a 
strongly  acid  solution — which  is  precipitated  white  by  nitrate  of  silver, 
whether  an  alkali  be  previously  added  or  not.  The  pyrophosphate  of 
silver  is  easily  soluble  in  nitric  acid.  Pyrophosphoric  acid  also  pre¬ 
cipitates  immediately  a  solution  of  albumen  in  water.  A  solution  of 
common  phosphoric  acid  does  not  precipitate  this  animal  principle. 

Phosphorous  add. — This  acid  differs  from  the  phosphoric,  in 
possessing  the  property  of  reducing  at  a  boiling  temperature  the 
nitrate  of  silver,  chloride  of  gold,  and  corrosive  sublimate.  The  best 
method  of  analysing  it  is  to  convert  it  by  nitric  acid  and  beat  to 
phosphoric  acid,  and  then  apply  the  tests  for  this  body.  It  should 
be  remembered  that  the  acids  of  phosphorus  sometimes  contain  arsenic 
under  the  form  of  arsenic  acid.  The  presence  of  a  minute  trace  of 
arsenic  may  be  immediately  detected  by  the  application  of  Reinsch's 
process.  (See  post.  Arsenic.) 

BORACIC  ACID. 

According  to  Mitscherlich,  this  solid  mineral  acid  is  a  very  virulent 
poison,  but  it  does  not  begin  to  act  until  some  time  after  it  has  been 
administered  to  an  animal.  He  found  that  one  drachm  killed  a  small 
rabbit  in  seventeen  hours  ;  half  a  drachm,  given  in  two  doses  at  an 
interval  of  less  than  four  hours,  caused  the  death  of  another  rabbit  in 
about  twenty-six  hours.  The  symptoms  produced  were  rapid  breathing 
and  quick  pulse,  followed  by  debility.  Spasms  supervened,  with 
colic  (?),  great  restlessness,  soft  and  mucous  faeces,  great  prostration, 
and  convulsions.  Before  death  the  breathing  became  slow  and  the 
body  cold.  The  stomach  and  small  intestines  were  found  highly  in¬ 
flamed.  He  could  not  ascertain  that  the  acid  was  absorbed ;  but 
Wohler  is  reported  to  have  found  it  in  the  urine  of  a  dog  to  which  he 
had  administered  it.  (Med.  Times,  Sept.  1845,  p.  342.)  So  far  as 
I  am  aware,  this  substance  has  never  produced  any  serious  effects  on 
the  human  body. 


chemical  analysis. 

Boracic  acid  is  seen  in  white  scaly  crystals.  1.  It  is  not  very 
soluble  in  water,  but  gives,  when  boiled  in  water,  a  well-marked  acid 
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reaction.  2.  It  is  soluble  in  alcohol,  and,  when  the  flame  is  ignited, 
this  acquires  a  rich  green  colour.  3.  It  is  soluble  in  caustic  alkalies, 
forming  the  class  of  borates.  If  taken  as  a  poison,  it  is  likely,  from 
its  great  insolubility,  to  be  found  in  the  contents  of  the  stomach,  or  in 
the  matter  ejected  by  vomiting. 


CHAPTER  XVIII. 

POISONING  BY  MIXED  MINERAL  ACIDS — AQUA  REGIA,  OR  NITRO- 
MURIATIC  ACID — AGUA  REGINA,  OR  NITRO- SULPHURIC  ACID. — 
TESTS  FOR  THE  COMPOUND  ACIDS — FEIGNED  POISONING  BY  THE 
MINERAL  ACIDS — DIAGNOSIS  FROM  SYMPTOMS — DIAGNOSIS  FROM 
POST-MORTEM  APPEARANCES — CASE — ACTION  OF  THE  MINERAL 
ACIDS  ON  DEAD  ANIMAL  MATTER — DEATH  FROM  LATENT  NATURAL 
CAUSES  IN  POISONING  BY  THE  MINERAL  ACIDS. 

In  general  the  mineral  acids  are  taken  separately  as  poisons ;  but 
they  may  be  taken  in  a  mixed  state  ;  especially  as  some  mixtures  of 
this  description  are  largely  used  in  the  arts.  Thus,  the  aqua  regia, 
a  mixture  of  nitric  and  muriatic  acids,  is  used  for  dissolving  gold  and 
platina ;  while  the  aqua  regin^e,  nitro- sulphuric  acid,  is  employed 
for  dissolving  silver  and  separating  it  from  plated  articles.  I  have 
not  been  able  to  find  in  any  work  on  toxicology,  an  account  of  a  case 
of  poisoning  by  the  nitro -muriatic  acid  ;  but  Orfila  gives  one  case  of 
poisoning  by  nitro-sulphuric  acid. 

A  man,  aged  twenty-four,  swallowed  a  mixture  consisting  of  one 
ounce  of  strong  nitric  acid  and  two  drachms  of  strong  sulphuric  acid. 
The  usual  symptoms  followed,  and  he  died  in  eight  horns.  The  post¬ 
mortem  appearances,  as  might  have  been  presumed  from  the  relative 
quantities  of  the  two  acids  taken,  were  more  those  of  nitric  than  of 
sulphuric  acid.  (Toxicologie  Generate,  i.  129.)  There  is  but  little 
doubt  that  nitro -muriatic  acid  would  produce  symptoms,  and  cause 
appearances,  analogous  to  those  described  in  speaking  of  muriatic  acid. 
The  mixed  effects  of  nitric  acid  might  be  also  perceptible.  The  quan¬ 
tity  required  to  destroy  life,  and  the  period  at  which  death  will  ensue, 
may  be  inferred  from  what  has  been  already  said  of  these  acids. 

CHEMICAL  ANALYSIS. 

Nilro-muriatic  acid. — This  liquid  is  of  a  deep  yellow  or  red  colour, 
and  is  intensely  acid. — 1 .  It  is  known  from  its  two  component  acids, 
by  immediately  dissolving  pure  leaf-gold,  either  with  or  without  the 
aid  of  a  gentle  heat.— 2.  On  boiling  a  portion  of  the  mixture,  chlorine 
gas  is  evolved ;  and  litmus  paper  is  bleached  at  the  mouth  of  the  vessel. 
If  the  mixed  acids  be  very  much  diluted  with  water,  these  proper¬ 
ties  are  lost. — 3.  Muriatic  acid  is  discovered,  by  adding  to  it,  when 
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diluted,  nitrate  of  silver.—  4.  Nitric  acid  is  detected  by  boiling  in  it 
some  cuttings  of  copper — tbe  red  fumes  of  nitrous  acid  are  evolved. 
Unless  there  be  sulphuric  acid  present,  nitrate  of  barytes  will  give  no 
precipitate  with  the  diluted  acid.  It  is  difficult  to  understand,  that  it 
would  ever  be  necessary  for  legal  purposes,  to  determine  the  relative 
proportions  of  nitric  and  muriatic  acids  in  this  compound.  If  such  a 
necessity  arose,  oxide  of  silver  might  be  used  to  separate  the  muriatic 
acid,  and  the  quantity  of  this  deducted  from  the  whole  quantity  of 
acid  experimented  on,  would  give  the  proportion  of  nitric  acid.  There 
are  other  methods  of  a  purely  chemical  nature,  for  which  chemical 
works  may  be  consulted. 

Nitro- sulphuric  acid. — This  acid  may  be  easily  mistaken  for  sul¬ 
phuric  acid,  since  it  gives  a  white  precipitate  with  a  salt  of  barytes, 
and  the  nitric  acid  remains  concealed. 

Process. — Add  carbonate  of  barytes  in  fine  powder  to  the  mixed 
acids,  largely  diluted,  until  they  are  neutralized.  The  sulphuric  acid 
alone  is  precipitated,  as  sulphate  of  barytes.  This  may  be  separated 
by  filtration,  washed  with  water  acidulated  with  nitric  acid,  dried  and 
weighed,  by  which  the  quantity  of  sulphuric  acid  will  be  determined. 
The  filtered  liquid,  on  being  evaporated,  will  yield  crystals  of  nitrate 
of  barytes,  in  which  the  presence  of  nitric  acid  may  be  easily  deter¬ 
mined  by  the  usual  tests.  In  the  arts,  it  is  common  to  employ  a 
mixture  of  sulphuric  acid  and  nitrate  of  potash,  instead  of  nitric  acid. 
In  this  case,  the  carbonate  of  barytes  would  precipitate  the  sulphuric 
acid,  and  leave  the  nitrate  unaffected,  so  that  the  analysis  is  rendered 
more  easy.  Both  the  nitro-muriatic  and  nitro- sulphuric  acids  discharge 
the  colour  of  sulphate  of  indigo  at  a  boiling  temperature. 

In  concluding  this  account  of  the  mineral  acids,  it  will  be  proper 
to  consider  the  medico-legal  questions  that  are  likely  to  arise  re¬ 
specting  this  form  of  poisoning,  in  addition  to  those  which  have 
already  been  examined.  There  are  some  questions  common  to  all  the 
acids  ;  and  these  were  succinctly  and  clearly  stated  in  respect  to  nitric 
acid  by  Tartra,  in  his  Traite  de  TEmpoisonnement,  published  in 
1802.* 

1.  Can  poisoning  by  the  mineral  acids  be  feigned ? 

It  might  seem  superfluous  to  raise  such  a  question,  yet  the  author 
to  whom  I  have  above  referred,  relates  an  instance  where  a  young 
lady  pretended  that  she  had  swallowed  aqua  fort  is,  but  the  imposition 
was  easily  detected.  Vomiting  and  pain  in  the  abdomen  may  easily 
be  feigned ;  but  the  fact  is,  there  are  too  many  well-marked  peculiari¬ 
ties  in  poisoning  by  either  of  the  three  acids,  more  especially  in  rela¬ 
tion  to  their  local  effects  on  the  mouth  and  fauces,  to  render  such  an 
imposture  successful. 

2.  Can  a  medical  jurist  pronounce  judicially  from  symptoms  only , 
that  a  person  has  been  poisoned  by  one  or  other  of  the  mineral  acids  ? 

If  we  find  that  the  particular  symptoms  described,  of  intense  burn¬ 
ing  pain  in  the  throat  and  fauces,  have  immediately  followed  the 
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swallowing  of  some  sour  liquid  ; — if  the  matter  vomited,  be  highly 
acid, — dark-coloured  and  mixed  with  shreds  of  mucus  and  altered 
blood,  there  can  he  but  little  doubt,  that  the  symptoms  must  have  been 
caused  by  one  of  these  mineral  acids.  At  any  rate,  there  is  no  disease, 
commencing  suddenly  in  a  healthy  person,  which  would  be  likely 
to  produce  them.  A  doubt  may  arise  ,  whether  they  may  not  have 
been  caused  by  some  other  poison.  An  examination  of  the  mouth 
and  fauces  will,  however,  assist  the  judgment.  If  a  mineral  acid  were 
the  cause,  and  it  had  been  taken  either  concentrated  or  but  slightly 
diluted,  the  lining  membrane  will  be  found  corroded,  discoloured,  and 
dissolved ; — in  poisoning  by  sulphuric  acid,  of  a  brownish  white  colour, 
if  recent,  and  by  nitric  acid,  of  a  yellow  or  citron  colour.  With  respect 
to  this  criterion,  however,  it  must  be  remembered  that  the  mucou3 
membrane  of  the  mouth  has  been  found  white  in  poisoning  by  each  of 
these  acids.  Then,  again,  spots  indicative  of  the  nature  of  the  acid 
may  be  found  spilled  on  the  skin  or  clothes.  Whenever  the  cause  of 
the  symptoms  is  at  all  doubtful,  no  opinion  should  be  expressed  in 
favour  of  poisoning,  unless  the  mineral  acid  be  actually  discovered  in 
the  matters  vomited  from  the  stomach. 

3.  Can  a  medical  jurist  pronounce  from,  post-mortem  appearances 
only ,  whether  the  deceased  has  been  poisoned  by  one  or  other  of  the 
mineral  acids  ? — Zacchias,  Plenck,  Morgagni,  and  many  medico-legal 
writers,  have  laid  it  down  as  an  axiom  in  legal  medicine,  that  the 
only  certain  evidence  of  poisoning,  is  the  discovery  of  the  poison  itself 
in  the  stomach  or  intestines.  According  to  Plenck ;  "  Unicum  signum 
certum  dati  veneni  est  notitia  botanica  inventi  veneni  vegetabilis,  et 
criterium  chemicum,  dati  veneni  miner alis.”  It  is  fortunate  that  the 
law  does  not  act  upon  this  doctrine ;  for  as  there  are  very  good  medi¬ 
cal  reasons,  why  a  poison,  when  actually  the  cause  of  death,  should 
not  always  be  found  in  the  stomach,  it  is  clear,  if  this  proof  were 
required  in  all  cases,  that  a  conviction  for  poisoning  would  frequently 
rest  upon  pure  accident.  Perhaps  there  is  no  form  of  acute  poisoning, 
in  which  a  medical  jurist  has  it  more  in  his  power  to  pronounce  an 
opinion  from  post-mortem  appearances,  than  in  these  cases  of  death 
from  the  mineral  acids.  Tartra  long  since  observed,  that  whenever 
the  alimentary  canal  from  the  mouth  to  the  intestines,  was  found 
corroded  and  converted  to  a  soft  fatty  substance  of  a  bright  yellow  or 
brown  colour,  when  it  was  easily  detached  from  the  subjacent  parts,  and 
there  were  marks  of  inflammation  or  gangrene  or  actual  perforation  of 
the  stomach,  there  could  be  no  doubt  that  these  effects  were  due  to  a 
mineral  acid,  whether  the  acid  were  discovered  in  the  body  or  not. 
Dr.  Christison  has  also  adopted  this  view ;  and  he  very  properly  re¬ 
marks  that  such  cases  must  be  considered  as  distinct  exceptions  to  the 
general  rule,  regarding  the  weakness  of  evidence  derived  from  post¬ 
mortem  appearances.  Indeed,  it  may  be  inquired  of  those  who  are 
disposed  to  entertain  an  adverse  opinion,  what  conceivable  form  of  disease 
can  produce  such  well-marked  appearances  simultaneously  in  the  mouth, 
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fauces,  oesophagus,  stomach  and  intestines,  in  the  course  of  a  few  hours  ? 
In  the  case  of  Humphreys,  given  in  a  former  chapter  (p.  45,  ante), 
the  prisoner  was  properly  convicted  of  murder  by  poisoning  with  sul¬ 
phuric  acid,  although  no  trace  whatever  of  that  poison  could  he  dis¬ 
covered  in  the  body.  On  these  occasions,  it  would  not  be  safe  to 
trust  to  appearances  in  the  stomach  alone.  I  have  seen  the  mucous 
membrane  of  this  organ  very  much  blackened,  although  not  corroded , 
in  a  case  where  death  had  taken  place  from  natural  causes,  i.  e.  per¬ 
foration  of  the  stomach.  The  appearance  was  precisely  like  that 
which  was  met  with  in  a  case  of  poisoning  by  sulphuric  acid  (p.  121, 
ante).  It  is  therefore  necessary,  in  every  suspected  case,  that  atten¬ 
tion  should  he  paid  to  the  condition  of  the  mouth,  fauces,  and 
oesophagus.  The  spontaneous  and  morbid  changes  to  which  the  sto¬ 
mach  is  liable,  do  not  affect  these  parts.  If  the  latter  he  healthy  and 
unaffected,  we  cannot  safely  infer,  in  a  doubtful  instance,  whatever  may 
he  the  condition  of  the  stomach,  that  a  strong  mineral  acid  has  been 
taken. 

This  question  respecting  the  value  of  evidence  from  post-mortem 
appearances  in  alleged  poisoning  by  sulphuric  acid,  was  raised  in  the 
case  of  The  Queen  v.  Thomas.  (Monmouth  Lent  Assizes,  1847.) 
There  were  some  remarkable  points  about  this  case  (ante,  page  199.) 
The  deceased  was  an  infant  ten  days  old, — the  acid  which  was  stated 
to  have  caused  its  death  was  diluted  with  twenty-nine  parts  of  water. 
There  were  the  usual  symptoms,  and  the  child  died  in  two  days.  No 
sulphuric  acid  was  found  in  the  stomach,  and  the  medical  evidence  of 
the  cause  of  death  was  chiefly  based  on  the  post-mortem  appearances. 
According  to  the  medical  witness  who  examined  the  body,  the  mouth 
was  in  a  very  healthy  condition,  but  in  the  back  part  of  the  throat,  the 
mucous  membrane  was  corroded  and  detached  in  several  places : — the 
same  was  the  case  down  to  the  stomach.  The  stomach  was  slightly 
inflamed  in  patches :  the  mucous  membrane  was  so  much  softened  that 
it  could  be  easily  removed  by  being  scraped  with  the  nail :  the  small 
intestines  were  also  corroded ,  but  in  a  less  degree  than  the  stomach. 
Another  medical  witness  deposed  that  there  was  corrosion,  amounting 
to  almost  total  destruction  of  the  lining  membrane  of  the  oesophagus, 
stomach,  and  intestines.  The  mouth,  with  the  exception  of  the  lower 
lip,  presented  no  sign  of  excoriation  or  abrasion.  (Pharmaceutical 
Times,  April  24,  1847,  162.) 

The  defence  rested  upon  two  assumptions: — 1.  That  the  spot  on 
the  lip  might  have  arisen  from  a  diseased  nipple  in  the  nurse.  2.  That 
as  there  were  no  traces  of  the  action  of  the  acid  in  the  mouth,  the 
appearances  in  the  oesophagus,  stomach,  and  intestines,  might  have 
been  produced  by  natural  causes  !  The  learned  judge  who  tried  the  case 
leaned  to  this  view  in  charging  the  jury,  and  the  prisoner  was  ac¬ 
quitted. 

The  simple  medical  question  in  this  case  is — Were  the  witnesses 
correct  in  stating  that  there  was  corrosion  of  the  oesophagus,  stomach, 
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and  intestines  ?  The  view  adopted  by  them  was  supported  by  the 
fact  that  the  child  had  been  seen  to  vomit  black  and  red  matter,  and 
its  clothes  were  found  to  be  corroded  in  various  places  by  the  action 
of  some  acid.  The  non-discovery  of  sulphuric  acid  in  the  body  does 
not  at  all  conflict  with  their  opinion  that  death  had  been  caused  by  it, 
and  they  very  properly  declared  that  no  natural  cause ,  operating  within 
the  short  period  of  two  days,  could  have  produced  the  appearances 
found  in  the  alimentary  canal.  There  is  no  reason  to  disbelieve  this 
evidence,  and  the  absence  of  marks  or  injury  to  the  mouth  might  have 
been  probably  due  to  the  acid  having  been  poured  down  the  throat 
gradually  by  a  spoon.  This  would  be  rendered  all  the  more  easy  by 
its  being  considerably  diluted  with  water.  It  is  certain,  according  to 
the  medical  evidence,  that  no  natural  disease  could  have  produced  cor¬ 
rosion  of  the  oesophagus,  stomach,  and  intestines :  and  the  prisoner 
therefore  owed  her  acquittal  to  a  total  misapprehension  of  the  medical 
facts.  It  need  hardly  be  said  that  the  sore  nipple  of  a  female  cannot 
lead  to  the  chemical  destruction  of  the  alimentary  canal  of  a  child, 
although  it  may  slowly  affect  the  lips  !  Such  a  case  as  this  reflects 
but  little  credit  upon  the  mode  in  which  criminal  prosecutions  are 
carried  on  in  this  country.  It  would  seem  as  if  a  desire  occasionally 
existed  to  make  complex  and  unintelligible  to  the  minds  of  a  provincial 
jury,  medical  facts  which,  if  clearly  observed,  can  only  admit  of  one 
construction. 

In  cases  of  chronic  poisoning,  the  appearances  in  the  body  may  be 
obscure,  and  present  nothing  characteristic. 

4.  A  mineral  acid  may  be  introduced  into  the  dead  body.  Is  it 
possible  to  determine  whether  the  corrosive  poison  has  been  taken  during 
life,  or  designedly  introduced  after  death  ?■ — This  question  is  purely 
speculative ;  for  it  is  difficult  to  understand,  how  a  strong  mineral  acid 
should  be  introduced  into  the  stomach  of  a  dead  subject,  even  sup¬ 
posing  that  any  object  for  such  an  act  should  exist.  The  only  motive 
would  be  the  imputing  of  a  charge  of  poisoning  to  another,  which 
might  be  disproved  by  the  history  of  the  case,  without  reference  to  the 
discovery  of  poison  in  the  dead  body.  In  order  to  distinguish  such  a 
case  the  following  points  may  be  attended  to.  Those  who  die  from 
this  kind  of  poisoning,  generally  live  sufficiently  long  to  allow  of  the 
establishment  of  well-marked  vital  reaction  in  the  organs  affected. 
There  may  be  not  merely  a  chemical  corrosion  of  parts,  but  marks 
of  inflammation,  gangrene  and  the  effusion  of  lymph.  If  the  poison 
were  swallowed  during  life,  these  effects  would  be  apparent  from  the 
mouth  and  fauces  downwards.  The  sulphuric  and  nitric  acids  will 
stain  and  corrode  the  parts  of  a  dead  body  with  which  they  are  in 
immediate  contact ;  but  they  will  not  produce  any  appearance  of  vital 
reaction  in  the  surrounding  structures.  I  have  not  found  that  strong 
sulphuric  acid  readily  charred  the  dead  stomach  or  duodenum  until 
its  effect  was  aided  by  heat,  nor  did  it  ever  produce  a  red  or  inflamed 
appearance  of  the  mucous  membrane. 
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5.  A 'person  has  taken  a  mineral  acid  and  died.  Is  it  possible  to 
determine  whether  death  was  produced  by  the  add  or  by  some  other 
latent  cause  ? — This  question  has  been  already  fully  discussed  in  rela¬ 
tion  to  general  poisoning  (p.  169,  ante) ;  but  it  is  much  more  simple  and 
more  easily  answered,  when  it  is  restricted  to  poisoning  by  the  mineral 
acids.  The  symptoms  preceding  death  from  these  poisons,  and  the  well- 
marked  chemical  effects  produced  by  them  from  the  mouth  downwards, 
will  readily  enable  a  medical  jurist  to  form  an  opinion  of  the  real 
cause  of  death.  The  symptoms  produced  by  perforation  of  the  stomach 
from  disease,  somewhat  resemble  this  kind  of  poisoning  ;  but  the 
course  of  this  disease  is  to  destroy  life  by  inducing  peritonitis.  It 
would  be,  indeed,  a  singular  coincidence,  that  perforation  of  the 
stomach  from  disease,  and  poisoning  by  a  mineral  acid,  should  occur 
simultaneously  in  a  person  :  and  in  such  a  case,  a  decision  might  be 
difficult.  The  inference  would  probably  be  that  the  perforation  was 
caused  by  the  poison.  (See  ante,  p.  173).  Orfila  mentions  an  instance 
where  a  patient  in  a  public  hospital,  had  an  ounce  and  a  half  of  muri¬ 
atic  acid  given  to  him  by  mistake,  and  he  died  under  the  usual  symptoms 
within  twenty-four  hours.  On  inspection,  the  lips  were  found  black, 
the  tongue  brown,  thickened,  hard  and  dry : — the  pharynx  and  oesopha¬ 
gus  were  of  a  deep  purple  red  colour,  and  excoriated  in  several  places. 
The  stomach  was  inflamed  and  gangrenous — its  mucous  membrane 
separating  in  layers ; — the  duodenum  was  in  the  same  state.  The 
jejunum  was  perforated  by  a  lumbricus  which  was  found  in  the  cavity 
of  the  abdomen.  (Toxicologie,  i.  155.)  There  was  no  doubt  in  this 
case,  from  the  symptoms  and  post-mortem  appearances,  that  death 
was  immediately  due  to  the  action  of  the  mineral  acid.  When  the 
disease  is  merely  of  a  chronic  nature,  there  would  be  no  difficulty  in 
forming  a  diagnosis. 
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OXALIC  ACID. 

Oxalic  acid  is  one  of  the  most  powerful  of  the  common  poisons ; 
hut  its  use  as  a  poison  is  almost  entirely  confined  to  this  country. 
Cases  of  poisoning  by  it  are  generally  the  result  of  suicide  or  accident. 
In  the  Coroners’  return  for  1837-8,  there  were  nineteen  cases  of  poi¬ 
soning  by  this  substance,  out  of  which  number  fourteen  were  the  result 
of  suicide.  It  is  singular,  also,  that  the  greater  number  of  these  oc¬ 
curred  in  the  county  of  Middlesex.  Accidental  poisoning  by  oxalic 
acid  has  arisen  from  its  strong  resemblance  to  Epsom  salts.  It  is  not 
often  that  we  hear  of  its  being  used  as  a  poison  for  the  purposes  of 
murder.  Its  intensely  acid  taste,  which  could  not  be  easily  concealed 
by  admixture  with  any  common  article  of  food,  would  infallibly  lead  to 
detection,  long  before  a  fatal  dose  had  been  swallowed.  I  have  known 
several  trials  to  take  place  for  attempted  poisoning  by  oxalic  acid, — in 
two  the  vehicle  selected  for  its  administration  was  coffee  or  tea,  and  in 
one,  which  occurred  recently,  the  poison  was  powdered  and  mixed  up 
with  brown  sugar  to  conceal  the  taste.  {Reg.  v.  Dichnan,  Central 
Criminal  Court,  February  1845.) 

SYMPTOMS. 

In  many  instances  of  poisoning  by  this  substance,  death  has  taken 
place  so  rapidly,  that  the  individual  has  not  been  seen  alive  by  a  me¬ 
dical  practitioner.  If  the  poison  is  taken  in  a  large  dose,  i.  e.  from 
half  an  ounce  to  an  ounce  of  the  crystals  dissolved  in  water,  a  hot 
burning  acid  taste  is  experienced  in  the  act  of  swallowing,  and  vomit¬ 
ing  occurs  either  immediately,  or  within  a  few  minutes.  Should  the 
poison  be  diluted,  there  is  merely  a  sensation  of  strong  acidity,  and 
vomiting  only  occurs  after  a  quarter  of  an  hour  or  twenty  minutes. 
In  some  instances,  there  has  been  very  little  or  no  vomiting  ;  while 
in  others,  this  symptom  has  been  incessant  until  death.  In  one  case, 
where  the  poison  was  much  diluted,  vomiting  did  not  occur  for  seven 
hours.  (Christison,  221.)  The  vomited  matters  are  highly  acid,  and 
have  a  greenish  brown  or  almost  black  colour  ;  they  consist  chiefly  of 
mucus  and  altered  blood.  In  one  instance,  reported  by  my  friend  Dr. 
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Geoghegan,  they  were  colourless.  (Med.  Gaz.  xxxvii.  792.)  There  is 
at  the  same  time  great  pain  and  tenderness  in  the  epigastrium,  fol¬ 
lowed  by  cold  clammy  perspiration  and  convulsions.  In  a  case  which 
occurred  at  Guy’s  Hospital,  in  May  1842,  where  about  two  ounces  of 
the  poison  had  been  swallowed,  there  was  no  pain.  Urgent  vomiting 
and  collapse  were  the  chief  symptoms.  There  is  in  general  an  entire 
prostration  of  strength,  so  that  if  the  individual  be  in  the  erect  position, 
he  falls ;  there  is  likewise  unconsciousness  of  surrounding  objects, 
and  a  kind  of  stupor,  from  which,  however,  the  patient  may  be  without 
difficulty  roused.  Owing  to  the  severity  of  the  pain,  the  legs  are 
sometimes  drawn  up  towards  the  abdomen.  The  pulse  is  small,  irre¬ 
gular,  and  scarcely  perceptible ;  there  is  a  sensation  of  numbness  in 
the  extremities,  and  the  respiration,  shortly  before  death,  becomes 
spasmodic.  The  inspirations  are  deep,  and  a  long  interval  elapses 
between  them.  Such  are  the  symptoms  commonly  observed  in  a 
rapidly  fatal  case. 

Should  the  patient  survive  the  first  effects  of  the  poison,  the  follow¬ 
ing  symptoms  appear :  There  is  soreness  of  the  mouth,  constriction  in 
the  throat,  with  painful  deglutition, — tenderness  in  the  abdomen,  with 
irritability  of  the  stomach,  so  that  there  is  frequent  vomiting,  accom¬ 
panied  by  diarrhoea.  The  tongue  becomes  swollen,  and  there  is  great 
thirst.  The  patient  may  slowly  recover  from  these  symptoms.  In  a 
case  related  by  Mr.  Edwards  to  the  Westminster  Medical  Society,  the 
patient,  a  female,  lost  her  voice  for  eight  days ;  but  whether  this  de¬ 
pended  on  the  action  of  the  oxalic  acid  which  she  had  taken,  or  not,  it 
is  difficult  to  say.  Certain  it  is,  that  this  poison  has  a  remote  effect 
on  the  nervous  system,  indicated  by  the  numbness  and  tingling  in  the 
extremities,  which  have  been  observed  to  remain  long  after  the  patient 
has  recovered  from  the  first  effects. 

From  Dr.  Christison’s  experiments,  it  would  appear  that  this  acid 
is  still  a  poison,  even  when  so  diluted  as  to  lose  all  its  irritant  and 
corrosive  properties.  It  thus  differs  from  the  mineral  acids.  The 
effects  vary  according  to  the  dose.  In  a  large  dose,  but  much 
diluted,  the  poison  appears  to  destroy  life  by  producing  paralysis  of 
the  heart.  When  the  dose  is  diminished,  the  spinal  marrow  is  affected, 
and  tetanus  is  one  of  the  symptoms  :  when  still  less,  but  enough  to 
prove  fatal,  the  poison  acts  like  a  narcotic,  and  the  animal  dies  as  if 
poisoned  by  opium.  (On  Poisons,  219.) 

POST-MORTEM  APPEARANCES. 

The  lining  membrane  of  the  mouth,  fauces,  and  oesophagus,  is  com¬ 
monly  white,  although  it  is  often  coated  with  a  portion  of  the  dark- 
brown  mucous  matter  discharged  from  the  stomach.  This  latter  organ 
contains  a  dark-brown  mucous  liquid,  often  acid  and  having  almost  a 
gelatinous  consistency.  On  removing  the  contents,  the  mucous  mem¬ 
brane  will  be  seen  pale  and  softened,  without  always  presenting  any 
marks  of  inflammation  or  abrasion,  if  death  have  taken  place  rapidly. 
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This  membrane  is  soft  and  brittle,  easily  raised  by  the  scalpel,  and  pre¬ 
sents  much  the  appearance,  which  we  might  suppose  it  would  assume, 
after  having  been  for  some  time  boiled  in  water.  The  small  vessels 
are  seen  ramifying  over  the  surface,  filled  with  dark-coloured  blood, 
apparently  solidified  within  them.  The  lining  membrane  of  the  oeso¬ 
phagus  presents  much  the  same  characters.  It  is  pale,  and  appears  as 
if  it  had  been  boiled  in  water,  or  digested  in  alcohol ;  it  has  been 
found  strongly  raised  in  longitudinal  rugae,  interrupted  by  patches 
where  the  membrane  has  become  abraded.  With  respect  to  the  intes¬ 
tines,  the  upper  portion  of  the  canal  may  be  found  inflamed  ;  but  unless 
the  case  be  protracted,  the  appearances  in  these  viscera  are  not  very 
strongly  marked.  In  a  recent  case  of  poisoning  by  this  acid,  where 
two  ounces  had  been  taken,  and  death  was  rapid,  the  coats  of  the 
stomach  presented  almost  the  carbonized  appearance  produced  by  sul¬ 
phuric  acid,  owing  to  the  colour  of  the  altered  blood  spread  over  them. 

Oxalic  acid  does  not  appear  to  have  a  strong  corrosive  action  on  the 
stomach,  like  that  possessed  by  the  mineral  acids.  It  is  therefore 
rare  to  hear  of  the  coats  of  the  organ  being  perforated  by  it.  In 
many  experiments  on  animals,  and  in  some  few  observations  on  the 
human  subject,  I  have  found  nothing  to  bear  out  the  view  that  perfo¬ 
ration  is  a  common  effect  of  the  action  of  this  poison.  The  acid  un¬ 
doubtedly  renders  the  mucous  coat  soft  and  brittle,  and  it  dissolves  by 
long  contact  animal  matter,  which  on  analysis  is  found  to  be  gelatin. 
Its  solvent  powers  on  the  animal  membranes  are  not,  however,  very 
strong,  as  the  following  experiment  will  show.  A  portion  of  the 
jejunum  of  a  young  infant  cut  open,  was  suspended  in  a  cold  saturated 
solution  of  oxalic  acid  for  six  weeks.  At  the  end  of  this  time,  the 
coats,  which  were  white  and  opaque,  were  well  preserved,  and  as  firm 
as  when  they  were  first  immersed,  requiring  some  little  force  with  a 
glass  rod  to  break  them  down.  On  boiling  a  portion  of  the  solution 
of  oxalic  acid,  there  was  no  change,  nor  did  nitric  acid  produce  any 
precipitate.  On  adding  a  weak  solution  of  tannic  acid  (which  is  not 
affected  by  oxalic  acid),  a  precipitate  of  tanno-gelatin  fell  down.  It 
was  therefore  obvious  that  a  small  quantity  of  the  gelatin  of  the  tis¬ 
sues  had  been  dissolved,  proving  the  independent  existence  of  that 
principle  in  the  animal  membranes.  From  the  slight  solvent  power 
here  manifested  on  the  thin  coats  of  the  intestines  of  an  infant,  I  am 
inclined  to  doubt  whether  the  contact  of  the  acid  with  the  adult  sto¬ 
mach  after  death,  would  lead  to  perforation  of  the  organ.  A  case 
reported  by  Dr.  Geoghegan,  which  will  be  presently  mentioned,  is 
decidedly  against  such  a  view. 

Dr.  Christison  refers  to  only  one  instance  in  which,  after  death 
from  oxalic  acid,  the  stomach  was  found  perforated.  Orfila  and  Gal- 
tier  do  not  mention  a  single  case.  One  instance,  however,  has  lately 
fallen  under  the  notice  of  Dr.  Letheby.  An  unmarried  female,  set.  22, 
of  previously  good  health,  swallowed  one  evening,  in  a  fit  of  jesdousy, 
a  dose  of  oxalic  acid  (quantity  not  known),  and  the  next  morning  she 
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was  discovered  dead  in  her  room.  On  inspection,  the  stomach  was 
found  much  corroded  and  softened.  The  mucous  membrane  was 
much  blauched,  except  in  two  or  three  places,  where  there  were  small 
black  spots,  as  if  blood  had  been  etfused  and  acted  upon  by  the  poison ; 
and  here  and  there  a  blood-vessel  might  he  seen  ramifying,  with  its 
contents  similarly  blackened.  The  coats  of  the  stomach  were  so 
softened,  that  it  could  scarcely  be  handled  without  lacerating  it.  At 
the  cardiac  end  the  coats  were  of  a  pulpy  or  gelatinous  consistency, 
and  presented  numerous  perforations.  The  contents  amounted  to  six 
ounces,  and  were  of  a  dark  colour  like  porter,  with  hut  little  solid 
matter.  The  liquid  was  strongly  acid ;  and  on  being  tested  was  found 
to  contain  about  three  drachms  of  oxalic  acid.  The  softening  effect 
here  was  probably  due  to  long  contact  of  the  acid  after  death.  (Med. 
Gaz.  xxxv.  49.) 

Dr.  Geoghegan  has  recently  published  a  detailed  account  of  the 
appearances  met  with  in  the  stomachs  of  three  persons  poisoned  by 
oxalic  acid.  The  first  was  taken  from  the  body  of  a  young  man,  who 
must  have  died  in  about  twenty  minutes  after  swallowing  the  poison. 
The  inspection  was  made  the  following  day.  The  stomach  contained 
about  eight  ounces  of  a  dark  brown  and  viscid  matter,  resembling 
coffee-grounds,  evidently  largely  impregnated  with  altered  hsematosine, 
and  possessing  an  acid  reaction.  The  mucous  membrane  of  the  splenic 
end  and  portion  of  the  body  was  of  a  deep  blackish-brown  colour,  and  of 
variable  intensity,  which  permitted  in  part  the  moderately  coarse  rami- 
form  vascularity  of  the  submucous  texture  to  appear  through  it  as  a 
blackish  arborescence.  The  discoloured  condition  of  the  membrane 
extended  in  narrow  streaks  into  the  body  of  the  organ,  where  the 
lining  membrane  was  otherwise  of  a  uniform  light  purple  red  colour. 
Near  the  pylorus  the  membrane  was  translucent,  and  again  exhibited 
the  dark  ramiform  vascularity  of  the  submucous  coat.  The  mucous 
tunic  of  the  cardiac  portion  was  extremely  soft  and  thin,  detachable 
only  as  a  pulp,  and  in  parts  eroded.  In  the  body  of  the  stomach  the 
lining  coat  was  somewhat  thickened,  but  less  soft,  removable  in  flakes  of 
one-third  of  an  inch ;  at  the  pylorus  not  thickened,  and  yielding  strips 
of  one-fourth  of  an  inch.  The  other  organs  were  not  examined  except 
the  heart,  the  blood  in  the  right  cavities  of  which  was  fluid;  and  the 
colon,  the  transverse  arch  of  which  was  much  contracted. 

In  reference  to  the  three  cases  Dr.  Geoghegan  makes  the  follow¬ 
ing  judicious  observations.  Although  in  one  of  them,  the  contents, 
including  no  inconsiderable  amount  of  acid,  remained  in  contact  with 
the  coats  of  the  organ,  no  perforation  was  observable,  the  solvent 
energies  being  diffused  over  a  large  surface.  The  dose  was  not 
ascertained  in  any  of  the  cases.  Oxalic  acid  and  gelatin  were  dis¬ 
covered  readily  in  the  contents  in  all.  The  quantity  of  poison  in 
the  contents  (an  inquiry  constantly  and  ignorantly  made  by  counsel) 
was  in  the  first  case,  about  three  to  four  grains ;  a  much  larger 
amount  in  the  two  latter,  especially  in  No.  3.  A  comparison  of  these 
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cases  with  those  already  on  record  gives  as  the  ordinary  appearances 
in  the  stomachs  of  persons  who  have  succumbed  to  the  influence 
of  oxalic  acid — 1.  Contents,  of  the  colour  of  coffee-grounds,  consist¬ 
ing  of  altered  insoluble  heematosine  and  mucus,  and  separating  into  a 
supernatant  fluid  and  insoluble  deposit.  2.  Softening  of  mucous 
membrane,  with  various  shades  of  brown  coloration,  erosion,  or  gela- 
tinization.  3.  Brownish -black  ramiform  vascularity  of  submucous 
tissue,  owing  to  the  imbibition  of  the  acid  contents.  It  is  particu¬ 
larly  important  to  note  in  similar  cases  the  coexistence  of  this  latter 
condition  with  the  state  of  the  contents  just  described,  as  the  ramiform 
vascularity,  or  even  diffuse  brown  discoloration,  may  and  does  present 
itself  in  many  instances  as  the  result  of  the  action  of  the  lactic  acid  of 
the  gastric  juice  only.  It  appears  evident  that  the  fatal  result  in 
cases  of  poisoning  by  oxalic  acid  cannot  be  referred  to  the  corrosion  of 
the  stomach  as  its  chief  cause,  but  rather  to  the  contemporaneous  and 
energetic  action  which  it  exerts  in  arresting  the  circulatory  forces. 
(Med.  Gaz.  xxxvii.  792.) 

In  protracted  cases,  the  oesophagus,  stomach,  and  intestines,  have 
been  found  more  or  less  inflamed.  In  some  instances  there  have  been 
scarcely  any  perceptible  morbid  appearances  produced. 

QUANTITY  REQUIRED  TO  DESTROY  LIFE. 

A  trial  for  murder  by  this  poison  took  place  in  1832,  in  which  this 
question  was  put  judicially  to  the  medical  witnesses.  One  deposed, 
that  he  thought  ten  grains  of  the  acid  was  sufficient  to  destroy  life, 
another  that  it  was  not  sufficient.  The  prisoner  was  acquitted.  A 
question  of  this  kind  can  only  be  solved  by  a  reference  to  recorded 
facts ;  but  unfortunately,  in  most  cases,  it  has  been  impossible  to  de¬ 
termine  exactly  the  quantity  of  poison  taken. 

Oxalic  acid,  it  is  to  be  observed,  presents  some  singular  anomalies 
in  its  effects.  In  one  case,  a  man  swallowed,  as  nearly  as  could  be 
ascertained,  three  drachms  of  the  crystals : — there  was  immediate  vo¬ 
miting,  but  no  other  urgent  symptoms,  and  he  recovered  in  a  few 
hours.  In  a  second  instance,  a  woman  took  nearly  half  an  ounce  of 
oxalic  acid — the  usual  symptoms  appeared — she  recovered  in  six  days, 
and  was  able  to  leave  the  hospital.  Mr.  Semple  met  with  a  case, 
where  a  girl  swallowed  about  two  drachms  of  the  poison  dissolved  in 
water.  Vomiting  occurred  immediately.  In  about  twelve  hours  the 
more  urgent  symptoms  had  disappeared ;  but  there  was  still  tender¬ 
ness  of  the  epigastrium,  with  irritability  of  the  stomach.  In  the 
course  of  a  few  days  the  patient  was  quite  well.  In  February  1842, 
a  case  occurred  at  King’s  College  Hospital,  where  a  girl  had  swal¬ 
lowed  two  drachms  of  the  acid,  dissolved  in  beer.  The  only  symptom 
from  which  she  suffered  on  admission,  was  pain.  She  entirely  reco¬ 
vered  the  next  day.  Dr.  Babington,  of  Coleraine,  reports  a  case  (Med. 
Gaz.  xxvii.  870),  in  which  a  girl  swallowed  by  mistake  two  scruples 
(forty  grains)  of  the  poison.  Severe  symptoms  followed,  chiefly 
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marked  by  great  gastric  irritation.  It  was  a  w'eek  before  this  girl  was 
convalescent,  and  a  much  longer  time  elapsed  before  slie  was  able  to 
resume  her  duties.  In  all  of  these  cases,  it  is  to  be  observed,  proper 
medical  treatment  was  resorted  to ;  and  the  effects  of  the  poison  may 
be  therefore  supposed  to  have  been  in  a  great  degree  counteracted. 
But  this  explanation  is  hardly  sufficient  to  meet  all  cases,  as  the  fol¬ 
lowing  instance  will  show.  A  girl,  set.  15,  swallowed  two  penny¬ 
worth  (half  an  ounce)  of  oxalic  acid,  and  she  was  not  admitted  into 
St.  Thomas’s  Hospital  until  half  an  hour  afterwards :  a  period  had 
therefore  elapsed,  within  which  death  has  frequently  taken  place. 
When  admitted  she  complained  of  great  heat,  and  a  sense  of  burning 
about  the  throat  and  fauces,  with  a  feeling  of  sickness  at  the  scrobiculus 
cordis ;  and  there  was  vomiting  of  a  large  quantity  of  bloody  frothy 
mucus.  The  stomach-pump  was  used,  and  a  quantity  of  prepared 
chalk  in  water  was  injected : — lime  water  would  have  been  preferable. 
After  this  she  appeared  sinking  ;  collapse  was  coming  on ;  the  blood  left 
the  surface ;  the  extremities  were  cold,  and  the  pulse  was  hardly  per¬ 
ceptible.  Stimulants  were  given,  and  artificial  warmth  applied.  The 
next  day  there  was  great  soreness  of  the  mouth  and  tongue,  and  the 
latter  wTas  swollen,  red,  and  tender ;  skin  hot ;  tenderness  on  firm 
pressure  of  the  stomach.  In  a  few  days  she  perfectly  recovered.  (Med. 
Gaz.  i.  737.)  In  the  summer  of  1846  I  saw  a  similar  case,  where  a 
like  quantity  had  been  taken,  in  Guy’s  Hospital ;  and  here  the  extre¬ 
mities  were  very  cold ;  but  there  was  little  pain  on  pressure  of  the 
abdomen  some  hours  after  the  poison  had  been  taken.  This  female 
recovered.  It  is  not  improbable  that  idiosyncrasy  may  account  for 
these  anomalies :  i.  e.  that  certain  constitutions  are  with  difficulty 
affected  by  this  poison. 

A  smaller  dose  than  half  an  ounce  of  the  crystals,  has  not,  so  far  as 
I  am  aware,  been  known  to  prove  fatal ;  although,  from  the  serious 
effects  which  have  followed  doses  less  than  this,  it  is  probable  that  a 
smaller  quantity  might  destroy  life  when  medical  treatment  was  not 
resorted  to.  Two  cases  have  occurred  at  Guy’s  Hospital,  where  in 
each,  half  an  ounce  of  oxalic  acid  had  been  swallowed.  Active  treat¬ 
ment  was  adopted,  and  both  patients  recovered.  When  the  dose  is 
upwards  of  half  an  ounce,  death  is  commonly  the  result ;  but  one  of 
my  pupils  informed  me  of  a  case  where  a  man  recovered,  after  having 
taken  one  ounce  of  the  crystallized  oxalic  acid ;  and  Dr.  Brush  of 
Dublin  has  more  recently  communicated  to  the  Lancet,  a  case  in 
which  recovery  took  place  perfectly  after  a  similar  dose  of  the  poison 
had  been  taken.  The  acid  was  in  this  instance  taken  by  mistake  for 
Epsom  salts.  One  ounce  was  put  into  a  tumbler,  and  boiling  water 
was  poured  on  it  at  night.  About  half-past  four  in  the  morning  the 
patient,  a  man  aged  sixty,  stirred  up  the  liquid  and  swallowed  the 
whole.  Contrary  to  what  has  been  hitherto  observed,  there  was  no 
i  immediate  vomiting  : — the  man,  having  discovered  his  mistake,  tried 
1  to  excite  it,  and  only  partially  succeeded  after  the  lapse  of  ten  minutes. 
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Warm  water  was  freely  given  to  him,  and  he  ejected  from  his  stomach 
dark  grumous  blood  mixed  with,  mucus.  The  usual  antidotal  treat¬ 
ment  was  then  resorted  to,  and  the  stomach-pump  used.  In  two 
hours  symptoms  of  collapse  appeared.  In  about  six  hours  the  skin 
had  regained  its  warmth ;  but  there  was  no  pain  in  the  stomach  or 
any  part  of  the  abdomen.  The  secondary  symptoms  were  a  burning 
sensation  in  the  mouth  and  throat,  great  difficulty  in  swallowing, 
thirst,  acid  eructations,  and  drowsiness  ;  and  these  symptoms  conti¬ 
nued  for  twro  or  three  days.  Vomiting  and  irritability  of  the  stomach 
continued  until  the  sixth  day,  but  from  this  time  the  recovery  was 
rapid ;  and  in  about  eighteen  days  all  unfavourable  symptoms  had 
disappeared.  (Lancet,  July  11, 1846,  39.)  This  must  be  regarded  not 
only  as  an  anomalous  case  in  respect  to  symptoms,  but  as  a  remarkable 
instance  of  recovery  from  a  very  large  dose.  The  report  is  incom¬ 
plete,  in  not  stating  whether  the  vomited  matters  underwent  analysis, 
and  whether  oxalic  acid  was  found  in  them. 

In  the  same  journal  is  reported  another  case  of  recovery  after  an 
ounce  of  the  acid  had  been  swallowed.  The  man,  it  is  stated,  was  not 
seen  until  fourteen  hours  after  he  had  taken  the  poison ;  and  he  had, 
in  the  meantime,  travelled  a  distance  of  ten  miles  to  Dublin.  He  had 
immediately  taken  warm  water.  On  his  arrival  in  Dublin,  magnesia 
and  rhubarb  were  given  to  him.  He  complained  of  a  burning  sensa¬ 
tion  in  the  pharynx  and  oesophagus :  his  tongue  was  coated :  his  pulse 
small,  quick,  and  wiry.  There  was  anxiety  of  countenance,  with 
complete  prostration  of  strength.  The  palate  was  vesicated,  and  the 
pharynx  was  highly  inflamed :  there  was  tenderness  of  the  epigas¬ 
trium,  with  vomiting  of  a  dark  grumous  matter  mixed  with  blood. 
The  man  ultimately  recovered,  but  for  a  long  time  afterwards  he 
complained  of  a  sense  of  constriction  in  the  oesophagus.  (Lancet,  Sept. 
13,  1845,  293.)  The  reporter  of  this  case  states,  that  the  quantity  of 
the  poison  actually  taken  exceeded  an  ounce. 

According  to  the  experiments  of  Mitscherlich,  two  drachms  of  this 
poison  killed  a  rabbit  in  a  quarter  of  an  hour,  and  half  a  drachm  killed 
another  in  half  an  hour.  Fifteen  grains  produced  general  disturbance 
of  the  functions,  but  did  not  prove  fatal.  It  is  strange  that  this  ex¬ 
perimentalist  should  assert  that  oxalic  acid  does  not  produce  inflam¬ 
mation  of  the  intestinal  canal.  There  are  several  cases  on  record 
which  prove  that  this  is  a  mistake. 

It  may  be  proper  to  state,  that  this  poison  is  retailed  to  the  public 
at  the  rate  of  from  a  quarter  to  half  an  ounce  for  twopence,  and  one 
ounce  for  fourpence  or  sixpence. 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

Equal  quantities  of  this  poison  do  not  always  destroy  life  within 
the  same  period  of  time.  In'  two  cases,  in  which  about  two  ounces  of 
the  acid  were  respectively  taken,  one  man  died  in  twenty  minutes, — 
the  other  in  three-quarters  of  an  hour.  Dr.  Christison  mentions  an 
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instance,  where  an  ounce  killed  a  girl  in  thirty  minutes ;  and  another 
where  the  same  quantity  destroyed  life  in  ten  minutes.  Dr.  Ogilvy, 
of  Coventry,  has  reported  a  case  of  poisoning  by  oxalic  acid,  in  which 
it  is  probable  that  death  took  place  within  three  minutes  after  the 
poison  had  been  swallowed.  The  sister  of  the  deceased  had  been  ab¬ 
sent  from  the  room  about  that  period,  and  on  her  return,  found  her 
dying.  The  quantity  of  poison  taken  could  not  be  determined.  The 
only  other  remarkable  circumstance  in  the  case  was,  that  the  coats  of  the 
stomach  were  so  softened,  that  on  an  attempt  being  made  to  remove  the 
organ,  they  were  lacerated  by  the  weight  of  the  contents.  The  intestines 
and  left  lobe  of  the  liver  were  also  found  softened,  as  if  by  transuda¬ 
tion.  This  is  the  most  rapidly  fatal  case  on  record.  (Lancet,  Aug.  23, 
1845,  205  ;  and  Med.  Gaz.  xxxvi.  831.)  Dr.  Iliff  has  communicated 
to  me  the  particulars  of  a  case  in  which  the  wife  of  a  druggist,  who 
had  taken  a  dose  of  oxalic  acid,  was  found  dead  by  the  side  of  the 
counter  within  a  few  minutes  after  she  had  been  seen  living.  The 
stomach  contained  a  black  viscid  acid  liquid.  The  mucous  membrane 
was  not  destroyed,  and  there  were  no  particular  signs  of  inflammation. 
The  veins  were  gorged  with  blood,  which  gave  a  very  peculiar  ap¬ 
pearance.  The  tongue  was  extremely  white,  but  neither  the  fauces, 
oesophagus,  or  alimentary  canal,  presented  any  marks  of  inflam¬ 
mation.  The  vessels  of  the  brain  were  turgid,  and  the  pupils  were 
dilated. 

When  the  dose  of  oxalic  acid  is  half  an  ounce  and  upwards,  death 
commonly  takes  place  in  an  horn*.  There  are,  it  must  be  admitted, 
numerous  exceptions  to  this  rapidity  of  action.  Dr.  Christison  re¬ 
ports  two  cases,  which  did  not  prove  fatal  for  thirteen  hours ;  and  in 
an  instance  that  occurred  to  Mr.  Fraser,  in  which  only  half  an  ounce 
was  taken,  the  individual  died  from  the  secondary  effects  in  a  state  of 
perfect  exhaustion,  twenty-three  days  after  taking  the  poison. 

TREATMENT. 

It  is  recommended  that  water  should  be  sparingly  given,  as  it  is 
apt  to  lead  to  the  more  extensive  diffusion  and  absorption  of  the  poi¬ 
son.  But  in  some  instances  water  has  been  found  to  be  productive  of 
great  benefit,  and  has  aided  the  efforts  of  the  stomach  to  expel  the  poison 
by  vomiting.  (See  the  case  by  Dr.  Brush,  ante,  p.  253.)  The  proper 
antidotes  are  chalk,  compound  chalk  powder,  magnesia  or  its  carbo¬ 
nate,  made  into  a  cream  with  water,  and  freely  exhibited ;  or  the  bi¬ 
carbonate  of  magnesia  may  be  at  once  employed.  These  remedies 
appear,  from  cases  hitherto  reported,  to  have  been  very  efficacious 
when  timely  administered.  A  case  in  which  this  treatment  was  suc¬ 
cessful  will  be  found  reported  by  Mr.  Tapson.  (Med.  Gaz.  xxxi.  491.) 
The  woman  is  said  to  have  swallowed  tw'o  ounces  of  the  acid  ;  but  this 
is  obviously  a  mistake.  I  agree  with  Dr.  Christison  in  thinking  that 
it  is  more  likely  to  have  been  two  drachms.  A  mixture  of  lime-waler 
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and  oil  might  be  advantageously  employed.  If  much  fluid  has  been 
swallowed,  then  the  stomach-pump  may  he  resorted  to,  and  the  sto¬ 
mach  well  washed  out  with  lime  water.  The  poison  in  many  instances 
acts  with  such  rapidity,  as  to  render  the  application  of  these  remedies 
a  hopeless  measure.  The  exhibition  of  the  alkalies, — potash,  soda,  or 
their  carbonates,  must  in  all  cases  be  avoided :  since  the  salts  which 
they  form  with  oxalic  acid,  are  as  poisonous  as  the  acid  itself.  In  the 
after-treatment  (in  the  stage  of  collapse)  warmth  should  be  applied 
and  stimulants  exhibited. 

CHEMICAL  ANALYSIS. 

In  the  simple  state. — This  acid  may  be  met  with,  either  as  a  solid, 
or  in  solution  in  water.  Solid  oxalic  acid :  It  is  seen  more  or  less 
perfectly  crystallized  in  four-sided  prisms,  in  which  respect  it  differs 
from  all  other  acids,  mineral  and  vegetable.  The  crystals  are  un¬ 
changeable  in  air.  They  are  soluble  in  water,  and  even  in  anhydrous 
alcohol ;  readily  in  alcohol  at  0'815.  The  solubility  in  water  is  va¬ 
riously  stated.  I  have  found  some  specimens  much  more  soluble  than 
others ;  and  the  conclusion  from  the  experiments  which  I  have  made 
is,  that  the  acid  is  soluble  in  from  twelve  to  fourteen  times  its  weight 
of  water.  If  there  be  any  adhering  nitric  acid  about  the  crystals,  they 
are  much  more  soluble.  It  is  worthy  of  remark  that  this  solution, 
unlike  that  of  some  other  vegetable  acids  (tartaric  and  citric),  under¬ 
goes  no  change  or  decomposition  by  keeping. 

The  crystals  of  oxalic  acid  are  liable  to  be  mistaken  for  those  of  two 
other  salts,  namely,  the  sulphate  of  magnesia  (Epsom  salts),  and  sul¬ 
phate  of  zinc  (white  vitriol).  The  chemical  differences  are,  however, 
well  marked.  Oxalic  acid,  when  heated  on  platina  foil,  is  entirely 
volatilized,  or  only  a  very  slight  residue  of  impurity  is  left,  while  the 
sulphates  of  magnesia  and  zinc  are  fixed.  If  the  three  substances  be 
dissolved  in  water,  it  will  be  found  that,  while  the  solution  of  oxalic 
acid  is  intensely  acid, — that  of  the  sulphate  of  magnesia  is  neutral, — 
and  of  the  sulphate  of  zinc,  very  feebly  acid.  If  a  solution  of  caustic 
potash  be  added  to  the  diluted  solutions  of  the  three  bodies  in  water, 
those  of  magnesia  and  zinc  yield  white  flocculent  precipitates ;  that  of 
oxalic  acid  remains  unchanged.  The  most  simple  method  of  distinguish¬ 
ing  them  is  by  the  taste.  Oxalic  acid  is  immediately  indicated  by  the 
intense  acidity  of  its  solution. 

Eor  the  further  analysis  of  the  acid,  the  crystals  must  be  dissolved 
in  distilled  water :  but  should  a  suspected  solution  of  the  poison  in 
water  be  presented  for  examination,  it  will  be  proper,  after  testing  it 
with  litmus  paper,  to  evaporate  a  few  drops  on  a  slip  of  glass,  in  order 
to  observe  whether  crystals  be  obtained.  If  there  should  be  none, 
there  can  be  no  oxalic  acid  present.  If  fine  and  distinct  prisms  be 
procured,  then  it  will  be  proper  to  proceed  with  the  analysis  of  the 
solution. 

Tests. — 1 .  Nitrate  of  silver.  When  added  to  a  solution  of  oxalic  acid. 
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it  produces  an  abundant  white  precipitate  of  oxalate  of  silver.  A  solution 
containing  so  small  a  quantity  of  oxalic  acid  as  not  to  redden  litmus  pa¬ 
per,  is  affected  by  this  test  (see  p.  262) ;  but  when  the  quantity  of  poison 
is  small,  it  would  be  always  advisable  to  concentrate  the  liquid  by 
evaporation  before  applying  it.  The  oxalate  of  silver  is  identified  by 
the  following  properties  :  1.  It  is  completely  dissolved  by  cold  nitric 
acid,  by  which  it  is  known  from  the  chloride,  iodate  and  cyanide. 
If  collected  on  a  filter,  thoroughly  dried  and  heated  on  thin  platina 
foil,  it  is  entirely  dissipated  in  a  white  vapour  with  a  slight  detonation. 
When  the  oxalate  is  in  very  small  quantity,  this  detonation  may  be 
observed  in  detached  particles  on  burning  the  filter  previously  well 
dried.  2.  Sulphate  of  lime.  A  solution  of  oxalic  acid  is  precipitated 
white  by  lime  water  and  all  the  salts  of  lime.  Lime  water  is  itself 
objectionable  as  a  test,  because  it  is  precipitated  white  by  many  other 
acids — as  the  carbonic,  tartaric,  phosphoric  and  arsenious.  The  salt 
of  lime,  which,  as  a  test,  is  open  to  the  least  objection,  is  the  sulphate. 
As  this  is  not  a  very  soluble  salt,  its  solution  must  be  added  in  rather 
large  quantity  to  the  suspected  poisonous  liquid.  A  fine  white  pre¬ 
cipitate  of  oxalate  of  lime  is  slowly  formed.  This  precipitate  should 
possess  the  following  properties: — 1.  It  ought  to  be  immediately 
soluble  in  nitric  acid.  2.  It  ought  not  to  be  dissolved  by  the  tar¬ 
taric,  acetic,  or  any  vegetable  acid.  Unless  these  precipitates  be 
obtained,  and  their  properties,  as  above  described,  determined,  it 
cannot  be  said  that  oxalic  acid  is  present  in  the  solution. 

Objections  to  the  tests. — A  liquid  may  be  highly  acid,  yield  crystals 
of  oxalic  acid  on  evaporation,  and  yet  neither  of  the  above-mentioned 
tests  will  act.  This  may  happen  when  nitric  acid  is  present  in  rather 
large  proportion.  As  a  matter  of  precaution  in  a  doubtful  case,  the 
w'hole  of  the  solution  should  be  evaporated  to  crystallization,  and  the 
crystals  dried  and  re-dissolved  in  water,  before  performing  the  experi¬ 
ments.  It  may  be  urged  that  the  nitrate  of  silver  precipitates  other 
acids.  Thus  it  forms  white  precipitates  with  the  muriatic,  prussic,  and 
iodic  acids,  but  these  precipitates  are  insoluble  in  cold  nitric  acid,  and 
do  not  detonate  when  dried  and  heated.  The  test  gives  only  a 
slight  turbidness  with  the  tartaric  and  citric  acids  when  highly  con¬ 
centrated,  instead  of  the  abundant  milk-white  precipitate  which  is 
produced  in  a  solution  of  oxalic  acid,  even  when  considerably  diluted. 
Besides,  there  is  no  common  acid  but  the  oxalic  which  is  precipitated 
by  sulphate  of  lime.  The  paratartaric  or  racemic  acid  is  precipitated 
by  the  test ;  but  this  acid  is  so  rarely  met  with  as  scarcely  to  form  an 
exception.  Paratartrate  of  silver  does  not  detonate  like  the  oxalate. 
One  objection  to  sulphate  of  lime  is,  that  it  precipitates  acid  as  well  as 
neutral  solutions  of  the  salts  of  baryta  and  strontia ;  and  an  acid  solu¬ 
tion  of  muriate  of  strontia  might  somewhat  resemble  in  this  respect 
a  solution  of  oxalic  acid ;  but  not  to  mention  that  there  are  numerous 
ways  by  which  this  kind  of  difficulty  may  be  easily  removed, — the 
sulphates  of  barytes  and  strontia  are  eminently  distinguished  from 
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oxalate  of  lime  by  their  rapid  precipitation,  and  by  their  perfect  inso¬ 
lubility  in  nitric  acid. 

It  has  been  recommended  to  neutralize  the  oxalic  acid  hy  ammonia, 
or  potash,  before  applying  the  tests.  The  tests  then  certainly  pre¬ 
cipitate  the  oxalic  acid  more  rapidly  and  abundantly.  The  objections, 
however,  to  the  results  become  more  numerous  ;  and  although  these 
are  easily  susceptible  of  being  removed  in  the  hands  of  a  practised 
toxicologist,  it  must  be  confessed  that  just  doubts  might  often  be 
entertained  of  the  accuracy  of  the  inference  drawn  from  them  by  those 
who  are  not  experienced  in  analysis.  If  the  poison  be  already 
neutralized,  as  under  the  form  of  oxalate  of  ammonia,  we  have  no 
alternative  but  to  apply  them.  But  we  must  remember  that,  while 
the  two  tests  above  mentioned,  nitrate  of  silver  and  sulphate  of  lime, 
are  precipitated  by  very  few  acids ,  they  are  precipitated  by  numerous 
salts ;  and  the  precipitates  possess  properties,  which  it  is  sometimes 
difficult  to  distinguish  from  those  of  the  oxalates  of  lime  and  silver. 
Thus  the  alkaline  tartrates,  citrates,  carbonates,  phosphates,  pyrophos¬ 
phates,  borates  when  concentrated,  and  iodates,  are  precipitated  by  one 
or  both  of  the  tests,  like  the  oxalates  ;  and  if  chloride  of  calcium  be 
used  instead  of  the  sulphate  of  lime,  the  alkaline  sulphates  would  also 
be  precipitated.  It  may  be  observed,  however,  that  the  recently  pre¬ 
cipitated  tartrate  and  citrate  of  silver  are  distinguished  from  the 
oxalate,  1,  by  their  being  decomposed,  when  boiled,  while  the  oxalate 
of  silver  retains  its  whiteness,  and  is  not  decomposed  at  a  boiling  heat, 
but  is  readily  dissolved,  forming  a  clear  solution,  if  oxalic  acid  be  in 
excess.  2.  The  dried  tartrate,  heated  on  platina,  burns  without 
detonation :  it  becomes  incandescent,  and  leaves  a  solid  residue  of 
metallic  silver  in  a  white  fungous  mass.  The  dried  citrate  partially 
decrepitates,  and  leaves  a  grey  fibrous  residue  of  metallic  silver.  Thus, 
then,  these  salts  differ  from  the  oxalate,  which  is  entirely  dissipated  by 
detonation.  Again,  sulphate  of  lime  does  not  precipitate  an  alkaline 
tartrate  or  a  citrate,  unless  the  salts  be  highly  concentrated,  while  an 
oxalate  is  precipitated  by  the  test  even  in  the  most  diluted  state.  If, 
therefore,  any  doubt  exist  respecting  the  nature  of  the  salt,  it  should 
be  diluted  with  water  before  adding  the  test.  The  dried  precipitates 
also  differ.  The  oxalate  of  lime  is  silently  converted,  when  heated  on 
platina,  to  carbonate  of  lime  or  caustic  lime,  according  to  the  tempera¬ 
ture.  The  tartrate  and  citrate  undergo  partial  combustion,  leaving  a 
grey  or  carbonaceous  residue. 

Other  tests  might  be  used — as,  for  instance,  the  Chloride  of  gold, 
the  Sulphate  of  copper,  and  solution  of  Strontia,  but  they  add  no  force 
to  the  evidence  afforded  by  those  above  mentioned,  and  we  may  con¬ 
clude  that  when  we  obtain  from  an  acid  solution,  a  solid  acid  substance 
crystallizing  in  well-defined  prisms, — these  crystals  remaining  un¬ 
changed  in  air,  being  volatilizable  without  combustion,  and  giving, 
when  dissolved  in  water,  on  the  addition  of  the  nitrate  of  silver  and 
sulphate  of  lime,  the  results  above  described,  there  can  be  no  doubt 
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that  the  substance  is  oxalic  acid.  Additional  tests  may  or  may  not  be 
employed,  but  any  evidence,  short  of  this,  should  not,  it  appears  to 
me,  be  admitted  to  show  the  presence  of  the  poison. 

In  liquids  containing  organic  matter. — The  process  is  the  same, 
whether  it  apply  to  liquids  in  which  the  poison  is  administered,  or  to 
the  matters  vomited ,  or  lastly,  to  the  contents  of  the  stomach.  This 
poison  readily  combines  with  albumen  and  gelatin,  and  it  is  not  liable  to 
be  decomposed  or  precipitated  by  these  or  any  other  organic  principles ; 
it  is,  therefore,  commonly  found  in  solution  in  the  liquid  portion, 
which  will  then  have  a  greater  or  less  acid  reaction.  Should  the  liquid  be 
very  acid,  we  must  filter  it  to  separate  any  insoluble  matters ;  should  it 
not  be  very  acid,  the  whole  may  be  boiled,  if  necessary,  with  distilled 
water,  before  filtration  is  performed.  A  small  quantity  of  the  liquid 
may  now  be  tested  by  a  solution  of  Sulphate  of  copper.  This  serves 
as  a  trial  test ;  for  oxalic  acid  is  the  only  acid  precipitated  by  it.  If  a 
greenish  white  precipitate  is  formed  either  immediately  or  in  a  few 
minutes,  oxalic  acid  may  be  present ;  but  if  none  be  formed,  then 
either  there  is  no  oxalic  acid  present,  or  it  is  in  very  small  quantity. 
On  no  account  are  the  tests  for  oxalic  acid  to  be  employed  in  liquids 
containing  organic  matter,  since  nitrate  of  silver  is  easily  precipitated 
by  such  matters,  although  none  of  the  poison  be  present.  It  must  be 
remembered  in  using  the  sulphate  of  copper  as  a  trial  test,  that  it  will 
not  precipitate  oxalic  acid  if  this  be  mixed  with  a  strong  mineral  acid. 
Should  the  liquid  be  highly  coloured,  it  may  be  first  boiled  for  some 
time  with  well-washed  animal  charcoal.  After  this  it  may  be  filtered 
and  concentrated  by  evaporation.  To  the  filtered  liquid,  acetate  of 
lead  should  be  added  until  there  is  no  further  precipitation  ;  and  the 
white  precipitate  formed, — collected  and  washed.  If  any  oxalic  acid 
were  present  in  the  liquid,  it  will  exist  in  this  precipitate  under  the 
form  of  oxalate  of  lead.  There  are  two  methods  of  separating  oxalic  acid 
from  the  oxalate  of  lead. 

1.  Diffuse  the  precipitate  in  water,  and  pass  into  the  liquid  for  about 
two  hours,  a  current  of  sulphuretted  hydrogen  gas,  taking  care  that  the 
gas  comes  in  contact  with  every  portion  of  the  precipitate.  Black 
sulphuret  of  lead  will  be  precipitated ;  and  with  it  commonly  the 
greater  part  of  the  organic  matter,  which  may  have  been  mixed  with 
the  oxalate  of  lead.  Filter,  to  separate  the  sulphuret  of  lead ;  the  filtered 
liquid  may  be  clear  and  highly  acid.  Concentrate  by  evaporation ;  the 
sulphuretted  hydrogen  dissolved  in  the  liquid  is  thereby  expelled, 
and  oxalic  acid  may  be  ultimately  obtained  crystallized  by  evaporation 
on  a  piece  of  plate  glass.  If  there  were  no  oxalic  acid  present  in  the 
precipitate,  no  crystals  will  be  procured  on  evaporation.  If  crystals 
be  obtained,  then  they  must  be  dissolved  in  water,  and  tested  in  the 
way  above  directed.  As  a  modification  of  this  test,  and  to  shorten  the 
process,  I  have  adopted  the  plan  of  digesting  the  precipitate  in  hydro- 
sulphuret  of  ammonia,  taking  care  not  to  use  too  much  of  this  com¬ 
pound.  Oxalate  of  ammonia  is  obtained  in  the  filtered  liquid. 
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2.  The  second  process  consists  in  boiling  the  precipitated  oxalate  of 
lead  in  water,  containing  a  small  quantity  of  sulphuric  acid  (the  pro¬ 
portion  regulated  by  the  quantity  of  precipitate)  for  half  an  hour. 
Sulphate  of  lead  is  formed,  and  oxalic  acid  is  set  free  ;  this  becomes 
mixed  with  any  surplus  sulphuric  acid.  Filter,  and  neutralize  cautiously 
by  ammonia ;  the  liquid  often  becomes  turbid  from  the  precipitation  of  a 
small  quantity  of  oxalate  of  lead  suspended  by  sulphuric  acid.  Allow 
this  to  subside,  and  then  test  it  with  the  nitrate  of  silver  and  sulphate 
of  lime.  The  characters  of  oxalic  acid,  if  it  be  present,  are  immediately 
brought  out ;  the  sulphate  of  ammonia,  here  formed  simultaneously 
with  the  oxalate,  does  not  in  the  least  interfere  with  the  application  of 
the  tests.  I  have  used  both  of  these  processes  in  cases  of  poisoning,  and 
have  succeeded  in  detecting  a  small  quantity  of  oxalic  acid  by  them,  in 
the  contents  of  the  stomach.  In  two  cases  there  had  been  violent 
vomiting, — one  proved  fatal  in  twenty  minutes,  the  other  in  three 
quarters  of  an  hour.  Of  the  two  processes,  the  first  is  the  best  adapted 
for  obtaining  crystallized  oxalic  acid ;  the  second  is  the  more  expeditious 
for  obtaining  chemical  evidence  of  the  presence  of  the  poison. 

It  may  be  observed,  that  oxalic  acid  may  be  separated  from  many 
kinds  of  organic  matter  by  its  ready  solubility  in  alcohol  at  (0.815). 
In  employing  this  agent  it  would  be  proper  to  evaporate  the  liquid,  and 
digest  the  dry  residue  in  hot  alcohol. 

Objections. — If,  in  the  course  of  this  analysis,  acetate  of  lead  should 
give  no  precipitate  with  the  liquid  even  wrhen  neutralized,  then  oxalic 
acid  is  not  present  in  a  quantity  sufficient  to  be  detected.  If  it  should 
give  a  precipitate,  still  there  may  be  no  oxalic  acid  present.  The 
medical  jurist  must  remember,  that  the  acetate  of  lead  is  precipitated 
by  most  kinds  of  organic  matter,  and  by  many  mineral  and  vegetable 
acids  and  their  salts.  Thus,  if  he  be  operating  on  the  contents  of  the 
stomach,  the  presence  of  Epsom  salt,  (sulphate  of  magnesia,)  any  alka¬ 
line  sulphate,  common  salt  (chloride  of  sodium), — any  tartrate,  citrate, 
phosphate,  or  carbonate,  would  occasion  a  white  precipitate  with  the  ace¬ 
tate  of  lead.  The  presence  of  the  sulphuric,  muriatic,  tartaric,  citric, 
acetic,  gallic,  or  tannic  acid,  either  free  or  mixed  with  any  of  the  above- 
mentioned  salts,  would  produce  the  same  result.  A  mixture  of  vinegar 
and  salt,  or  of  lemon  juice  and  Epsom  salts,  would  give  an  acid  re¬ 
action,  and  be  precipitated  by  acetate  of  lead  like  the  oxalic  acid. 
Common  London  porter  is  acid,  and  is  precipitated  by  all  the  salts  of 
lead.  The  answer  to  any  objection  of  this  kind  is,  that  the  analyst 
does  not  decide  on  the  presence  of  oxalic  acid  from  the  effect  of  ace¬ 
tate  of  lead  on  the  suspected  liquid ;  but  from  the  action  of  the  proper 
tests  for  the  poison  on  the  acid  substance  separated  by  sulphuretted 
hydrogen  from  the  precipitate  which  is  formed  by  the  acetate.  This 
latter  is  not  a  test,  but  merely  a  means  of  separation  to  enable  us  to 
apply  the  other  tests  with  safety.  The  nitrate  of  lead  may  be  substi¬ 
tuted  for  the  acetate.  It  has  this  advantage,  that,  unlike  the  acetate, 
it  is  not  so  readily  precipitated  by  the  tartaric,  citric,  or  gallic  acid. 
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Orfila  condemns  the  plan  here  recommended  for  the  separation  of 
oxalic  acid,  because  the  same  results  would  be  obtained  if  binoxalate  of 
potash  or  salt  of  sorrel  were  present  in  the  organic  liquid.  Sorrel  is 
much  used  in  soup  in  France,  but  not,  so  far  as  I  know,  in  England : 
hence  the  objection  is  one  of  a  national  character.  In  order  to  remove 
the  supposed  difficulty,  Orfila  proposes  that  the  evaporated  organic 
liquid  should  be  repeatedly  digested  with  pure  alcohol  at  common 
temperatures  : — this,  according  to  him,  will  dissolve  the  oxalic  acid, 
but  not  the  binoxalate,  and  thus  the  two  may  be  separated,  (i.  190.) 
It  would  be  indeed  unfortunate  for  medical  jurists  if  they  were  obliged 
to  rely  upon  this  process.  Alcohol,  as  pure  as  it  can  commonly  be 
procured,  will  certainly  acquire  an  acid  reaction  when  digested  on 
binoxalate  of  potash.  Hence,  by  relying  on  Orfila’s  process,  the  ana¬ 
lyst  would  be  deceived,  and  would  pronounce  oxalic  acid,  as  such,  to 
be  present,  when  the  deceased  might  only  have  partaken  of  the  sup¬ 
posed  sorrel  soup.  In  order  to  meet  this  objection,  it  appears  to  me 
that  we  should  inquire  whether  it  is  likely  that  the  deceased  had  eaten 
of  sorrel  ? — what  were  his  symptoms  before  death  ? — whether  he  died 
suddenly  after  partaking  of  some  liquid  or  solid  P — whether  there  were 
any  peculiar  post-mortem  appearances  in  the  fauces,  oesophagus,  or 
stomach  ? — whether  the  quantity  of  oxalic  acid  found  in  the  stomach, 
would  not  be  utterly  incompatible  with  the  hypothesis  that  it  was  due 
to  the  presence  of  salt  of  sorrel  taken  at  a  meal  ?  A  case  of  criminal 
poisoning  by  oxalic  acid,  is  not  likely  to  occur  where  an  answer  to  one 
or  more  of  these  questions  would  not  be  obtained. 

It  is  difficult  to  state  the  exact  length  of  the  period  after  death,  at 
which  we  may  expect  to  discover  this  poison  in  the  contents  of  the 
stomach.  Having  on  one  occasion  detected  it  in  the  contents  of  the 
stomach  of  a  person  who  had  been  poisoned,  I  placed  the  liquid  aside 
for  about  five  weeks  dining  the  summer.  On  re-examining  it  at  the 
end  of  this  period,  it  had  become  highly  putrefied,  ammonia  had  been 
formed,  and  not  a  trace  of  the  poison  could  be  detected.  Neverthe¬ 
less,  except  when  in  very  small  quantity,  and  under  exposure  to  ex¬ 
treme  putrefaction,  oxalic  acid  does  not  seem  to  be  liable  to  disappear 
in  contact  with  animal  and  vegetable  substances.  On  the  19th  of 
January,  1835 ,  forty  grains  of  oxalic  acid  were  added  to  six  ounces  of  a 
mixture  composed  of  gruel,  porter,  and  albumen.  The  liquid  has 
been  kept  in  a  bottle  loosely  corked ;  and  although  upwards  of  twelve 
years  have  elapsed,  the  liquid  is  still  acid,  and  oxalic  acid  may  be 
readily  detected  in  it.  The  stomach  after  death  may  contain  no 
traces  of  the  poison.  This  will  happen  when  the  case  is  protracted, 
vomiting  has  been  urgent,  or  the  stomach-pump  employed.  On  the 
other  hand,  the  poison  may  be  present,  but  in  an  insoluble  form, 
when  lime  or  magnesia  has  been  given  as  an  antidote.  White  chalky 
masses  may  in  this  case  be  found  adhering  to  the  mucous  surface  of 
the  stomach,  or  subsiding  as  a  sediment  in  the  liquid  contents.  The  ana¬ 
lysis  required  for  oxalate  of  lime  will  answer  for  the  oxalate  of  magnesia. 
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Delicacy  of  the  tests  for  oxalic  acid. — The  following  are  theresnlts 
of  some  experiments  on  the  tests  for  oxalic  acid.  A  solution  contain¬ 
ing  l-220th  of  a  grain  of  the  common  crystallized  acid  had  a  mode¬ 
rately  acid  reaction ;  and  in  a  minimum  of  water  yielded  readily  a 
well-marked  precipitate  both  with  nitrate  of  silver  and  acetate  of  lead. 
When  this  proportion  of  crystallized  acid  was  diffused  through  an 
ounce  of  water,  i.  e.  96,800  times  its' weight,  the  solution  had  no  acid 
reaction,  and  the  above-mentioned  tests,  when  added,  caused  no  per¬ 
ceptible  change.  The  action  of  the  tests  is  therefore,  in  this  as  in  all 
other  cases,  materially  affected  by  the  proportion  of  water  in  wThich 
the  poison  is  dissolved.  When  the  quantity  of  crystallized  acid  was 
equal  to  the  176th  part  of  a  grain  diffused  through  9680  parts  of 
water,  there  was  no  acid  reaction,  and  the  nitrate  of  .silver  produced  a 
decided  precipitate,  while  the  acetate  of  lead  caused  only  a  slight 
milky  appearance.  The  same  quantity  of  crystallized  acid  was  dif¬ 
fused  through  1,000,000  parts  of  water.  In  this  case  there  was  no 
acid  reaction.  The  nitrate  of  silver  produced  a  slight  opalescence,  but 
the  acetate  of  lead  caused  no  perceptible  change  in  the  liquid. 

In  order  that  the  acetate  of  lead  should  act  effectually,  therefore, 
the  solution  of  the  poison  must  be-  concentrated  to  the  smallest  possi¬ 
ble  bulk.  With  less  than  three  grains  of  oxalate  of  lead,  it  would  be 
difficult  to  obtain  a  solution  of  the  poison  fitted  for  testing.  This 
quantity  would  correspond  to  only  about  one  grain  of  crystallized 
oxalic  acid. 

Although  the  nitrate  of  silver  is  an  exceedingly  delicate  test,  yet  a 
certain  weight  of  oxalate  of  silver  must  be  obtained,  in  order  to  de¬ 
monstrate  the  true  nature  of  the  precipitate.  Less  than  a  quarter  of 
a  grain  would  hardly  give  satisfactory  results  ;  but  this  quantity  would 
correspond  to  about  one-eighth  of  a  grain  of  crystallized  oxalic  acid. 

Oxalate  of  Lime. — When  the  oxalic  acid  exists  in  an  insoluble  form, 
i.  e.  as  white  chalky  masses  of  oxalate  of  lime,  the  following  process 
may  be  adopted.  The  suspected  oxalate,  previously  well  washed, 
should  be  boiled  for  about  twenty  minutes,  with  an  equal  weight  of 
carbonate  of  potash,  in  distilled  water.  A  partial  double  decomposition 
takes  place  : — the  undissolved  residue  containing  some  carbonate  of 
lime,  and  the  liquid  some  oxalate  of  potash.  The  liquid  may  be  filtered, 
neutralized  by  nitric  acid,  and  then  tested  with  the  tests  already  de¬ 
scribed  for  a  soluble  oxalate.  If  there  be  any  desire  to  determine  the 
nature  of  the  alkali  with  which  the  oxalic  acid  is  combined,  some  of 
the  sediment  obtained  from  the  liquids,  or  scraped  from  the  surface  of 
the  stomach,  may  be  calcined  on  platina  foil,  when  caustic  lime  or 
magnesia  will  be  left,  easily  known  from  each  other  by  their  re¬ 
spective  chemical  characters. 

Oxalic  acid  in  organic  substances. — I  am  not  aware  that  oxalic  acid 
has  ever  been  distinctly  found  inafree  state  in  the  stomach  and  intestines, 
excepting  in  those  cases  in  which  it  has  been  taken  as  a  poison.  Com¬ 
bined  with  lime,  as  oxalate  of  lime,  it  constitutes  a  well-known  form 
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of  calculus  found  in  the  bladder.  In  certain  diseased  conditions  of 
the  system,  or  under  the  use  of  certain  articles  of  diet,  oxalate  of  lime 
is  also  freely  passed  in  a  microscopically  crystalline  condition  with  the 
urine.  I  once  found  traces  of  this  salt  in  a  calculus  in  the  intestines, 
taken  from  the  appendix  vermiformis  cseci,  in  a  fatal  case  of  perfora¬ 
tion  :  hence  in  some  instances  it  is  produced  in  the  human  body,  hut 
it  appears  to  become  immediately  neutralized  and  rendered  harmless 
by  the  base  lime  with  which  it  meets  in  the  secretions.  In  two  fatal 
cases  of  perforation  of  the  stomach,  reported  by  Mr.  Crisp,  it  is  stated 
that  the  fluid  which  had  escaped  from  the  stomach  contained  a  small 
quantity  of  oxalic  acid.  There  was  no  satisfactory  evidence  as  to  the 
mode  in  which  this  acid  found  its  way  into  the  organ,  whether  by 
morbid  secretion  or  otherwise :  hence  it  does  not  appear  to  me  that 
the  alleged  discovery  of  the  acid  in  these  cases  can  offer  any  objection 
to  the  statement  here  made. 

Oxalate  of  lime,  it  may  he  remarked,  is  a  large  constituent  of  many 
dry  lichens ;  it  also  enters  into  the  composition  of  certain  substances 
used  for  food  or  medicine  :  e.  g.  the  leaves  and  root  of  the  rhubarb 
plant  ( Rheum  palmatum),  sorrel,  and  turnips.  The  stalks  of  the 
leaves  of  the  rhubarb-plant  now  constitute  a  very  common  article  of 
food,  and  accidents  are  said  to  have  arisen  from  its  having  been  eaten 
in  large  quantity  before  the  leaves  were  fully  developed.  The  follow¬ 
ing  case  is  quoted  in  the  Medical  Gazette  from  the  American  Journal 
of  Medical  Sciences.  A  family  of  four  persons,  after  eating  very 
freely  of  the  leaves  of  the  domestic  rhubarb  or  pie  plant,  boiled  and 
served  as  “greens,”  wore  all  of  them  shortly  afterwards  seized  with  severe 
vomiting.  In  one  of  these  persons  the  attack  was  followed  by  gastritis ; 
but  the  others  recovered  directly  after  the  vomiting,  (xxxviii.  40.) 
It  is  stated  in  the  same  journal,  from  an  analysis  by  Dr.  Long,  that 
one  pound  of  the  plant  yielded  twenty-four  grains  of  oxalic  acid ;  but 
as  this  is  combined  with  lime,  it  is  not  likely  to  exert  a  poisonous 
action.  It  is  a  question  whether,  in  certain  stages  of  its  growth,  the 
oxalic  acid  may  not  be  united  to  potash  as  binoxalate  ;  for  it  is  not 
probable  that  the  quantity  contained  as  oxalate  of  lime,  in  a  moderate 
portion  of  the  leaves  of  the  plant,  would  cause  gastritis. 

The  exact  proportion  of  oxalic  acid  present  in  the  combined  state  in 
the  leaves  and  stalks  of  edible  rhubarb  {Rheum,  palmatum)  has  not  been 
determined.  The  root  has  hitherto  been  chiefly  examined.  Mr.  Qnekett 
has  obtained  from  the  root  of  Russian  rhubarb  from  35  to  40  per 
cent,  of  its  weight  of  oxalate  of  lime.  (Pereira,  Mat.  Med.  ii.  1179.) 
This  is  an  enormous  proportion.  According  to  another  analysis,  the 
proportion  was  11  per  cent.  Dr.  Schossberger,  who  has  more 
recently  investigated  the  subject,  states  that  with  a  large  quantity  of 
sulphate  of  lime,  he  found  but  slight  traces  of  oxalate  of  lime.  (Phar¬ 
maceutical  Journal,  January  1845.)  Mr.  Wilson  has  shown  experi¬ 
mentally,  that  the  oxalate  of  lime  thus  taken  into  the  stomach  is  again 
rapidly  excreted  by  the  urine,  and  that  it  does  not  remain  in  the  sys- 
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tem.  (Prov.  Med.  Journ.  Sept.  2, 1846,  p.  414 ;  and  Nov.  11,  537.) 
In  an  analysis  of  five  ounces  of  the  leaf-stalks  of  the  edible  rhubarb  I  was 
unable  to  detect,  either  in  the  decoction  or  in  the  undissolved  residue,  any 
distinct  traces  of  oxalic  acid  or  oxalate  of  lime.  Admitting,  however, 
that  oxalic  acid  combined  with  lime  is  an  occasional  constituent  of  the 
plant  in  variable  proportion,  it  is  difficult  to  comprehend  how  this 
can  form  any  objection  to  the  inference  from  a  medico-legal  analysis 
of  the  contents  of  the  stomach.  Oxalate  of  lime  can  never  be  found  in 
the  stomach  in  a  case  of  poisoning  by  oxalic  acid,  unless  an  antidote  of 
lime  has  been  given.  But  if  an  antidote  has  been  used,  there  will  be 
evidence  from  symptoms,  and  in  this  case  the  discovery  of  any  portion 
of  oxalic  acid  in  the  stomach  after  death,  may  perhaps  not  be  at  all 
material : — the  fact  of  poisoning  would  be  sufficiently  apparent  from 
other  circumstances.  To  give  this  objection  any  sort  of  force,  it  is 
necessary  to  suppose  that  a  person,  after  having  swallowed  an  enor¬ 
mous  dose  of  rhubarb,  or  eaten  an  enormous  quantity  of  the  leaves,  is 
by  a  mere  coincidence  seized  with  symptoms  resembling  those  of  poi¬ 
soning  by  oxalic  acid,  and  dies — chalk  mixture  having  been  exhibited 
before  death : — further,  that  on  inspection,  no  appearances  indicative 
of  the  action  of  oxalic  acid,  are  found  in  the  fauces,  oesophagus,  or 
stomach  ;  and  lastly,  that  the  presence  of  an  insoluble  oxalate  in  the 
stomach,  is  of  itself  chemical  evidence  that  the  person  has  died  from 
taking  oxalic  acid !  Such  a  hypothetical  case  appears  to  me  to  carry  with 
it  its  own  refutation,  in  the  facts  which  must  necessarily  accompany  it. 

Absorption. —  Oxalic  acid  is  supposed  to  enter  the  blood,  and  give  to 
it  a  dark  brown  colour.  In  a  case  which  proved  rapidly  fatal,  where 
two  ounces  of  the  poison  had  been  taken,  I  examined  four  ounces  of  blood 
taken  from  the  vena  cava :  but  not  a  trace  of  oxalic  acid  could  be 
detected.  Dr.  Christison  states  that  he  did  not  succeed  in  detecting 
the  poison  in  the  blood  when  it  had  been  purposely  injected  into  the 
femoral  vein  of  an  animal  which  died  in  thirty  seconds.  These 
negative  results  may  be  explained  by  supposing  that  the  poison  is 
decomposed,  or  the  means  of  separating  it  from  organic  compounds 
are  not  sufficiently  delicate.  In  two  cases,  leeches  have  been  killed 
by  the  blood  drawn  by  them,  from  persons  who  were  at  the  time 
labouring  under  the  effects  of  this  poison.  This  seems  to  render  it 
probable  that  the  blood  is  poisoned,  and,  indeed,  Orfila  states  that  he 
has  succeeded  in  detecting  it  in  the  urine,  although  not  in  the  solid 
organs,  (i.  190.)  According  to  Wohler,  it  may  be  detected  under 
the  form  of  oxalate  of  lime  in  the  urine  of  animals  to  which  it  has  been 
administered.  This  fact  should  not  be  lost  sight  of  by  the  medical 
jurist,  as  the  oxalate  of  lime,  although  frequently  found  in  certain 
states  of  disease,  is  not  a  normal  constituent  of  urine.  The  micro¬ 
scope  would  here  render  great  assistance.  It  is  probable  that,  in 
acute  cases,  death  is  solely  to  be  ascribed  to  the  absorption  of  the 
poison,  and  its  peculiar  action  on  the  blood. 

On  solid  substances. — When  solid  organic  matters,  such  as  cloth,  pa- 
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per,  or  linen,  are  impregnated  with  oxalic  acid,  proofs  of  this  may  he  ob¬ 
tained  by  digesting  the  spots  in  water  and  applying  the  usual  tests. 
Oxalic  acid  does  not  corrode  these  substances  like  a  mineral  acid,  but  it 
very  slowly  produces  orange  yellow  spots  with  a  red  margin  on  black  cloth, 
in  which  respect  it  differs  from  the  other  vegetable  acids.  This  acid 
is  sometimes  used  for  erasing  writing-ink  in  cases  of  forgery,  but  in 
general  traces  of  iron  are  left  in  the  paper,  and  the  erasure  may  be 
detected  by  wetting  the  paper  with  ferrocyanide  of  potassium. 

Quantitative  analysis. — The  quantity  of  oxalic  acid  present  in 
a  measured  portion  of  any  mixture,  may  be  best  estimated  by  precipi¬ 
tating  it  entirely  as  oxalate  of  lead.  Tor  every  hundred  grains  of  the 
dried  precipitate  we  may  allow  forty-two  grains  of  crystallized  oxalic 
acid.  In  some  instances,  it  may  be  more  convenient  to  precipitate  it 
as  oxalate  of  lime  by  means  of  chloride  of  calcium ;  the  quantity  of 
oxalic  acid  may  than  be  estimated  from  the  equivalent  of  this  oxalate. 

Tor  an  account  of  Binoxalate  of  Potash,  see  chapter  on  Alkaline 
salts;  also  Vegetable  Irritants — Sorrel. 

TARTARIC  ACID. 

Tartaric  acid  has  been  hitherto  considered  not  to  possess  any  poison¬ 
ous  properties ;  but  a  case  has  recently  occurred,  in  which  there  was 
no  doubt  that  it  acted  as  an  irritant,  and  destroyed  life.  The  case 
referred  to  was  the  subject  of  a  trial  for  manslaughter  at  the  Central 
Criminal  Court,  in  January  1845.  The  accused  gave  the  deceased, 
a  man  aged  twenty-four,  by  mistake,  one  ounce  of  tartaric  acid 
instead  of  aperient  salts.  The  deceased  swallowed  the  whole  dissolved 
in  half  a  pint  of  warm  water  at  a  dose ;  he  immediately  exclaimed 
that  he  was  poisoned  :  he  complained  of  having  a  burning  sensation  in 
his  throat  and  stomach,  as  though  he  had  drunk  oil  of  vitriol,  and 
that  he  could  compare  it  to  nothing  but  being  all  on  fire.  Soda  and 
magnesia  were  administered  with  diluent  drinks.  Vomiting  set  in, 
and  continued  until  death,  which  took  place  nine  days  afterwards.  On 
inspection  nearly  the  wThole  of  the  alimentary  canal  was  found  highly 
inflamed.  The  accused  admitted  that  he  had  made  a  mistake,  and 
tartaric  acid  was  found  in  the  dregs  of  the  cup.  The  jury  acquitted 
the  prisoner.  {Beg.  v.  Watkins .)  Dr.  Mitscherlich  has  performed 
with  this  acid  a  series  of  experiments  on  animals,  which  tend  to  prove 
that  it  is  not  a  very  active  poison.  He  found  that  while  the  animal 
was  under  the  influence  of  the  poison  the  respiration  was  accelerated, 
and  it  then  became  laborious  and  slow.  Great  debility  was  a  very 
prominent  symptom,  and  soon  ended  in  paralysis,  death  being  pre¬ 
ceded  by  slight  spasms.  He  considered  this  acid  to  be  less  poisonous 
than  the  citric.  Half  an  ounce  was  administered  to  a  small  rabbit, 
and  proved  fatal  in  one  hour ;  three  drachms  killed  a  similar 
animal  in  forty  minutes ;  and  two  drachms,  given  to  a  middle-sized 
animal,  produced  no  effects.  In  the  fatal  cases,  it  was  not  found  to  excite 
inflammation  of  the  small  intestines.  Tartaric  acid  appears  to  enter  into 
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the  blood,  and  to  act  by  absorption,  for  Wohler  detected  it  as  tartrate 
of  lime  in  the  urine  of  animals  to  which  he  had  administered  it. 
(Med.  Times,  Sept.  1845,  341.)  Dr.  Christison  states  that  he 
has  given  to  cats  one  drachm  of  this  acid  in  solution,  without  appa¬ 
rently  producing  any  inconvenience  to  the  animal ;  and  that  a  sur¬ 
geon  of  his  acquaintance  had  known  six  drachms  of  tartaric  acid  to 
have  been  taken  by  an  adult,  in  mistake  for  carbonate  of  potash,  with¬ 
out  exciting  unpleasant  symptoms.  (On  Poisons,  227.) 

Treatment. — The  same  as  in  poisoning  by  oxalic  acid. 

Chemical  analysis. — Tartaric  acid  in  powder  is  known  by  the 
following  characters.  1.  When  heated  on  platina  foil  it  burns  with 
a  pale  reddish  coloured  flame  evolving  a  peculiar  odour  and  leaving  an 
abundant  residue  of  carbon.  2.  It  forms  an  acid  solution  in  water, 
which  when  moderately  concentrated  yields  a  granular  precipitate  with 
a  few  drops  of  caustic  potash  slowly  added.  (Bitartrate).  3.  When  a 
few  drops  of  the  acid  solution  are  evaporated  on  glass,  it  crystallizes  in 
an  irregular  plumose  form.  4.  The  solution  is  precipitated  white  by 
lime  water,  when  the  latter  is  added  in  large  quantity  ; — the  precipi¬ 
tate  being  immediately  dissolved  by  an  excess  of  the  acid.  5.  It  gives 
no  precipitate,  or  only  a  slight  opacity  with  nitrate  of  silver,  (thus 
known  from  oxalic  acid).  6.  It  is  not  precipitated  by  chloride  of  cal¬ 
cium.  7-  When  exactly  neutralized  by  potash,  and  nitrate  of  silver  is 
added,  a  white  precipitate  is  formed,  which  is  immediately  blackened 
and  reduced  to  the  state  of  metallic  silver  on  heating  the  liquid  to  212°. 

Organic  mixtures. — If  the  acid  be  not  discovered  in  the  stomach 
in  the  state  of  powder  or  crystals,  we  may  digest  the  contents  in 
alcohol,  in  which  the  vegetable  acid  is  quite  soluble. 

For  an  account  of  Bitartrate  of  Potash,  see  Chapter  on  Alkaline 
salts,  (post). 

CITRIC  ACID. 

This  acid  may  also  act  as  an  irritant  poison  in  large  doses,  but  in  the 
common  state  of  lemon-juice,  which  contains  only  from  one  to  two 
per  cent.,  it  must  be  regarded  as  inert.  I  am  not  aware  that  there  is 
any  case  on  record  in  which  citric  acid  has  acted  injuriously  in  the 
human  subject. 

The  results  of  Dr.  Mitscherlich’s  experiments  with  this  acid  tend 
to  show  that  when  administered  to  animals  in  large  doses,  it  is  a  some¬ 
what  active  irritant :  he  describes  it  as  highly  deleterious !  Dr.  Chris¬ 
tison  found  that,  as  with  tartaric  acid,  one  drachm  in  solution  might  be 
given  to  a  cat  with  perfect  impunity ;  while  Mitscherlich  found  that  this 
quantity  caused  violent  symptoms  in  a  rabbit,  but  did  not  prove  fatal : 
two  drachms  killed  a  large  rabbit  in  an  hour  and  a  half,  and  a  small  one 
in  half  an  hour  :  half  an  ounce  proved  fatal  to  a  large  rabbit  in  half  an 
hour.  The  symptoms  indicated  a  remote  influence  on  the  spinal  marrow. 
Although  there  is  no  direct  proof  that  the  acid  is  absorbed,  the  blood 
undergoes  a  considerable  change  and  becomes  very  fluid.  In  a  quarter 
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of  an  hour  after  injecting  the  poison  into  the  stomach,  there  were  spasms 
of  the  jaw,  followed  by  opisthotonos,  difficult  respiration,  and  imper¬ 
ceptible  pulse.  The  attacks  of  convulsions  recur  until  the  animal  dies 
from  pure  exhaustion.  (Med.  Times,  loc.  cit.) 

Chemical  analysis. — It  will  be  here  necessary  to  state  those  cha¬ 
racters  by  which  the  citric  is  known  from  other  vegetable  acids.  1, 
When  the  powdered  acid  is  heated  on  platina  foil  it  melts,  burns  with 
a  yellow  flame,  and  leaves  scarcely  any  residue  of  carbon.  2 .  It  forms 
an  acid  solution  in  water,  which,  when  long  kept,  undergoes,  like  the 
solution  of  tartaric  acid,  a  decomposition  into  a  black  flocculent  mould. 

3.  However  concentrated  this  solution  may  be,  it  yields  no  granular 
crystalline  precipitate  on  adding  to  it  a  few  drops  of  caustic  potash. 

4.  It  is  only  slowly  precipitated  by  lime-water,  and  the  precipitate 
is  easily  soluble  in  water  and  in  an  excess  of  the  acid.  5.  It  is  not 
precipitated  by  chloride  of  calcium,  or  nitrate  of  silver.  6.  When 
exactly  neutralized  by  potash,  and  nitrate  of  silver  is  added,  a  white 
precipitate  is  formed,  which  is  not  blackened  (like  the  tartrate),  but 
only  partially  decomposed,  and  turned  of  a  yellow  colour  on  boiling. 
7.  On  slowly  evaporating  a  few  drops  of  the  solution  of  citric  acid 
on  a  piece  of  glass,  it  crystallizes  in  a  stellated  form,  the  small  prisms 
radiating  from  a  centre. 

Organic  mixtures. — This  acid  may,  like  the  tartaric,  be  separated 
from  many  organic  compounds  by  its  solubility  in  alcohol. 

In  the  state  of  powder,  citric  may  be  distinguished  from  tartaric 
acid  not  merely  by  the  action  of  heat,  but  by  the  difference  in  the 
results  produced  on  boiling  it  with  a  small  quantity  of  concentrated 
sulphuric  acid.  Citric  acid  is  dissolved,  and  forms  a  light-brown  or 
yellowish-coloured  liquid ;  tartaric  acid  is  immediately  converted  by 
carbonization  to  a  black  tarry  liquid. 

ACETIC  ACID. 

This  acid  has  been  generally  excluded  from  the  class  of  poisons. 
Common  vinegar,  which  contains  only  five  per  cent,  of  acetic  acid,  has 
often  been  taken  in  large  doses  without  injurious  consequences. 
From  the  experiments  performed  by  Orfila  on  dogs,  and  from  one 
case  which  he  reports  as  having  occurred  in  the  human  subject,  acetic 
acid,  when  concentrated,  appears  to  exert  an  irritant  action  on  the 
body.  (Annales  d’Hygiene,  1831,  ii.  159;  also  Toxicologie,  ii.  198.) 
This  is  not  more  than  we  might  have  expected,  seeing  that  the  con¬ 
centrated  acid  is  highly  corrosive.  In  the  case  referred  to,  the  deceased, 
a  young  female  aged  nineteen,  was  found  dying  on  the  highway.  She 
suffered  from  convulsions,  and  complained  of  pain  in  the  stomach, 
and  died  in  a  very  short  time.  On  inspection,  the  stomach  was  found 
neither  softened  nor  corroded,  but  its  mucous  membrane  near  the 
pylorus  was  almost  black.  The  mucous  glands  were  prominent,  and 
the  vessels  were  filled  with  black  coagulated  blood. 

In  the  recent  experiments  of  Dr.  Mitseherlich,  it  was  found  that 
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the  animal  (a  rabbit)  to  which  this  acid  had  been  administered  suffered 
from  feeble  respiration,  great  debility  and  spasms^  in  which  state  it 
expired  suddenly.  One  ounce  of  acetic  acid  (Pharm.  Bor.)  killed  a 
large  rabbit  in  seven  minutes  :  half  an  ounce  killed  a  small  rabbit  in 
eleven  minutes :  two  drachms  another  in  an  hour  and  a  half :  and  one 
drachm  another  in  about  four  hours.  The  dose  of  half  a  drachm  did 
not  cause  death.  In  his  experiments  with  distilled  vinegar,  he  found 
that  six  drachms  killed  a  small  rabbit  in  eight  hours,  and  that  half  an 
ounce  did  not  cause  death.  The  tunica  propria  of  the  intestines  was 
found  softened  and  of  a  brownish-red  colour.  Strong  acetic  acid  has 
a  powerful  local  action,  dissolving  readily  all  the  tissues,  and  causing  a 
large  effusion  of  blood  in  the  stomach.  When  applied  to  the  skin,  it  is 
well  known  to  have  a  vesicating  effect,  and  to  soften  and  dissolve  the  al¬ 
bumen.  When  swallowed,  it  produces  severe  symptoms  immediately,  as 
in  the  following  case,  reported  by  Dr.  Melion.  A  man  swallowed  by  mis¬ 
take  a  spoonful  of  strong  acetic  acid.  He  had  no  sooner  swallowed  it, 
than  he  threw  himself  on  the  ground  and  rolled  about  in  agony.  He  took 
a  large  quantity  of  water.  Dr.  Melion  found  on  his  arrival  that  the 
mucous  membrane  of  the  mouth  was  quite  white,  and  the  patient  com¬ 
plained  of  a  severe  burning  pain  in  the  chest  and  abdomen,  and  a  feeling 
of  sickness.  He  could  scarcely  speak  :  the  skin  was  covered  with 
perspiration,  and  the  pulse  was  very  quick  and  small.  Milk,  carbo¬ 
nate  of  magnesia,  and  oleaginous  drinks  were  given  to  him.  There 
was  free  vomiting  and  purging,  and  the  patient  soon  recovered. 
(Journal  de  Chimie  Medicale,  1845,  654.) 

Treatment. —  Magnesia  or  its  carbonates,  mixed  into  a  cream  with 
water. 

Chemical  analysis. — 1.  Acetic  acid  is  known  by  its  peculiar 
odour,  which,  if  not  perceptible  in  the  cold,  may  be  evolved  on  boiling 
the  liquid.  2.  It  is  entirely  volatile,  and  leaves  no  solid  residue  on 
evaporation.  3.  It  is  not  precipitated  by  the  acetate  of  lead,  in  which 
it  differs  from  other  vegetable  and  some  mineral  acids.  4.  It  is  not 
precipitated  by  lime-water  or  any  salt  of  lime,  whereby  it  is  known 
from  the  oxalic,  tartaric,  and  other  vegetable  acids.  5.  When  diluted 
it  is  not  precipitated  by  nitrate  of  silver  or  nitrate  of  barytes,  and  it  is 
thus  known  from  the  muriatic  and  sulphuric  acids.  6.  When  neu¬ 
tralized  by  potash  it  forms  a  salt  highly  soluble  in  alcohol  and  water, 
which  yields  acetic  acid  when  boiled  with  diluted  sulphuric  acid. 

Organic  mixtures. — Acetic  acid  may  be  obtained  by  distillation, 
with  or  without  the  addition  of  sulphuric  acid  from  these  suspected 
liquids  ;  but  if  operating  on  the  contents  of  the  stomach,  it  must  be 
remembered  that  acetic  acid  is  a  natural  constituent,  although  in 
small  proportion,  of  the  gastric  juice, — that  it  may  also  be  formed  by 
acetous  fermentation, — and  that  in  the  shape  of  vinegar  it  is  a  very 
common  article  of  food. 

Vinegar,  which  may  be  regarded  as  an  organic  mixture  containing 
but  a  very  small  proportion  of  acetic  acid  (five  per  cent.),  may  be 
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examined  by  distilling  a  portion,  and  testing  the  distilled  liquid  for  the 
acid.  Vinegar,  as  it  exists  in  commerce,  always  contains  traces  of  sul¬ 
phuric  acid.  In  general  it  is  easily  recognized  by  its  odour.  Pelletan 
observed,  in  the  case  of  a  young  child,  that  the  abuse  of  vinegar  led  to 
a  thinning  of  the  mucous  membranes  of  the  stomach ;  and  Landerer 
remarked  that  the  milk  of  a  wet-nurse,  who  had  been  in  the  habit  of 
taking  large  quantities  of  the  Vinegar  of  Roses,  became  thin,  very 
acid,  and  deficient  in  casein  and  butter.  The  child  gradually  wasted 
and  died,  and  the  woman  herself  suffered  severely.  (Heller’s  Archiv, 
1847,  2  H.  S.  185.) 


FORMIC  ACID. 

The  only  experiments  which  have  been  made  on  the  poisonous 
action  of  this  acid  are  those  of  Mitscherlich.  He  found  that  half  an 
ounce  of  the  diluted  artificial  formic  acid  (containing  seven  per  cent.) 
injected  into  the  stomach  caused  considerable  inflammation  of  this 
organ,  as  well  as  of  the  small  intestines.  One  ounce  of  this  diluted  acid 
killed  a  small  rabbit  in  two  hours  and  a  quarter :  half  an  ounce  killed 
a  rabbit  in  nineteen  hours :  two  drachms  caused  much  uneasiness,  but 
this  dose  did  not  prove  fatal.  The  formic  acid  is  most  probably  ab¬ 
sorbed,  but  it  was  not  detected  in  the  mine.  The  blood  in  the  large 
veins  was  found  to  have  a  brown  colour.  The  acid  appears  to  have  a 
specific  action  on  the  kidneys,  and  to  produce  diuresis.  (Med.  Times, 
Sept.  1845,  p.  842.) 

Chemical  analysis. — This  is  a  liquid  acid  possessing  a  remarka¬ 
ble  odour,  sufficient  to  identify  it.  It  exists  in  the  red  ant  ( Formica 
rufa),  and  may  be  obtained  from  this  insect  by  distillation.  It  is  com¬ 
monly  seen  as  an  artificial  product,  and  is  not  likely  to  be  used  as  a 
poison.  It  is  highly  volatile.  It  is  known — 1.  By  its  peculiar  odour. 
2.  By  its  acid  reaction.  8.  By  its  producing  a  white  precipitate  with 
solution  of  nitrate  of  silver,  and  by  its  reducing  that  salt  to  a  metallic 
state  on  the  application  of  a  moderate  heat.  4.  It  reduces  at  a  boiling 
temperature  the  protosalts  of  mercury,  the  bichloride  of  mercury,  and 
chloride  of  gold. 

For  the  action  of  certain  eliminating  tests  on  the  Vegetable  Acids, 
see  ante,  page  147. 
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POTASH  AND  SODA. 

The  symptoms  produced  by  potash  and  soda,  when  taken  in  a 
strong  dose  are  so  similar,  that  one  description  will  serve  for  both.  It 
must  be  observed,  that  cases  of  alkaline  poisoning  are  extremely  rare, 
and  have  been,  I  believe,  hitherto  the  result  of  accident.  The  most 
common  form  in  which  these  poisons  are  met  with,  is  in  the  state  of 
pearlash  (carbonate  of  potash)  and  soap-lees  (carbonate  of  soda).  The 
patient  experiences,  during  the  act  of  swallowing,  an  acrid,  caustic 
taste  from  the  alkaline  liquid,  if  sufficiently  concentrated,  excoriating  the 
mucous  membrane.  There  is  a  sensation  of  burning  heat  in  the  throat, 
extending  down  the  oesophagus  to  the  epigastrium.  Vomiting  is  not 
always  observed ;  but  when  it  does  occur,  the  vomited  matters  are  some¬ 
times  mixed  with  blood  of  a  dark  brown  colour,  and  detached  portions  of 
mucous  membrane : — this  effect  depending  on  the  degree  of  causticity  in 
the  liquid  swallowed.  The  surface  is  cold  and  clammy : — there  is  diar¬ 
rhoea,  with  severe  pain  in  the  abdomen,  resembling  colic.  The  pulse  is 
quick  and  feeble.  In  the  course  of  a  short  time,  the  lips,  tongue  and 
fauces,  become  swollen,  soft  and  red. 

Post-mortem  appearances. — There  are  strong  marks  of  the 
local  action  of  the  poison  on  the  mucous  membrane  of  the  mouth, 
fauces,  and  oesophagus.  This  membrane  has  been  found  softened, 
detached  and  inflamed  in  patches  of  a  deep  chocolate  colour, — some¬ 
times  almost  black.  The  same  appearance  has  been  met  with  in  the 
mucous  membrane  of  the  larynx  and  trachea.  The  stomach  has  had 
its  mucous  surface  eroded  in  patches,  and  there  has  been  partial  in¬ 
flammation. 

Period  of  death. — The  earliest  fatal  case  which  I  have  found 
reported,  is  that  of  a  boy,  who  died  in  three  hours  after  swallowing 
three  ounces  of  a  strong  solution  of  carbonate  of  potash.  In  another 
case,  which  occurred  at  Yarmouth,  in  1835,  a  child  aged  three  years, 
took  a  small  quantity  of  pearlash,  which  had  deliquesced,  and  died  in 
twenty-four  hours.  Death  was  caused  in  this  instance  by  the  inflam¬ 
mation  induced  in  the  larynx,  causing  an  obstruction  to  the  process  of 
respiration.  In  this  respect,  the  caustic  alkalies  may  destroy  life  like 
the  mineral  acids.  But  death  may  be  a  slow  result  of  these  poisons. 
Thus,  in  an  instance  which  was  communicated  to  me,  a  lady  swallowed 
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by  mistake,  one  ounce  and  a  half  of  the  common  solution  of  potash  of 
the  shops,  which  contains  about  five  per  cent,  of  caustic  alkali.  She 
recovered  from  the  first  symptoms  of  irritation,  but  died  seven  weeks 
afterwards,  from  pure  exhaustion,  becoming  greatly  emaciated  before 
her  death.  Orfila  refers  to  two  cases  of  poisoning  by  carbonate  of 
potash,  in  each  of  which  half  an  ounce  of  this  substance  was  taken  by 
mistake  for  aperient  salts.  The  patients,  two  young  men,  recovered 
from  the  first  effects ;  but  ultimately  died,  the  one  three  months,  and 
the  other  four  months,  after  the  poison  had  been  taken.  The  secon¬ 
dary  fatal  effects  appear  to  be  due  to  diarrhoea,  great  irritability  of  the 
stomach,  loss  of  the  functions  of  this  organ  from  the  destruction  of 
the  lining  membrane, — and  stricture  of  the  oesophagus, — either  of 
which  causes  may  prove  fatal  at  almost  any  period. 

Quantity  required  to  destroy  life. — The  quantity  of  any  of 
these  alkaline  poisons,  required  to  destroy  life,  is  unknown. 

Treatment. — We  may  administer  freely,  water  containing  acetic 
or  citric  acid  dissolved, — lemon-juice,  or  the  juice  of  oranges.  De¬ 
mulcent  drinks,  as  albumen,  milk,  gruel,  or  barley-water,  will  also  be 
found  serviceable.  The  free  exhibition  of  oil  has  been  found  useful. 

Chemical  analysis. — Caustic  potash  and  soda  are  best  known 
from  their  respective  carbonates  by  giving  a  brown  precipitate  with  a 
solution  of  nitrate  of  silver.  The  carbonates,  on  the  other  hand, 
yield  a  whitish  yellow  precipitate.  Caustic  potash  is  known  from 
caustic  soda  by  the  following  characters.  1.  Its  solution,  when  not 
too  much  diluted  with  water,  is  precipitated  of  a  canary-yellow 
colour,  by  bichloride  of  platina.  2.  It  is  precipitated  in  granular 
white  crystals,  on  the  addition  of  an  excess  of  a  strong  solution  of  tar¬ 
taric  acid,  or  by  digesting  in  it  a  large  crystal  of  tartaric  acid.  This 
test  sometimes  answers  better  by  adding  the  alkali  gradually  to  the 
acid,  and  occasionally  agitating  the  mixture.  Caustic  soda  is  not  pre¬ 
cipitated  by  either  of  these  tests,  which  will  serve  equally  to  distin¬ 
guish  the  salts  of  potash  from  those  of  soda,  if  we  except  the  binoxalate 
and  bitartrate  of  potash,  which,  from  being  but  little  soluble  in  water, 
are  not  precipitated.  3.  If  we  neutralize  the  two  alkalies  by  diluted 
nitric  acid,  and  crystallize  the  liquid  on  a  slip  of  glass,  should  the 
alkali  be  potash,  the  crystals  will  be  in  the  form  of  long  slender  fluted 
prisms ;  if  soda,  of  rhombic  plates.  4.  A  fine  platina  wire  may  be 
dipped  into  the  alkaline  liquid,  and  then  dried  by  holding  it  above  the 
flame  of  a  spirit-lamp.  In  this  way,  a  thin  film  of  solid  alkali  is  ob¬ 
tained  on  the  wire.  On  introducing  this  into  the  colourless  part  of 
the  flame,  if  it  be  potash,  the  flame  will  acquire  a  rose  or  lilac  colour ; 
if  soda,  a  rich  yellow  colour.  This  test  applies  to  the  salts  of  the  two 
alkalies.  Care  must  be  taken  that  the  platina  wire  is  perfectly  clean. 
When  the  quantity  of  alkali  or  alkaline  salt  is  large,  the  experiment 
may  be  performed  in  a  platina  capsule,  alcohol  being  added  to  the  salt, 
and  the  mixture  boiled. 

The  carbonates  of  potash  are  known  from  those  of  soda  by  the 
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above  tests.  The  carbonate  is  known  from  the  bicarbonate  of 
either  alkali,  by  the  fact  that  the  former  yields  immediately  a  white 
precipitate,  with  a  solution  of  sulphate  of  magnesia,  while  the  latter  is 
unaffected  by  this  test.  It  is  important  for  the  analyst  to  remember 
that  caustic  potash  and  soda,  their  respective  carbonates,  and  the  ses- 
quicarbonate  of  ammonia,  are  often  contaminated  with  oxide  of  lead, 
and  give  a  black  precipitate  with  sulphuretted  hydrogen  or  hydro- 
sulphuret  of  ammonia.  This  happens  whenever  the  solutions  of  these 
salts  have  been  kept  in  flint-glass  bottles.  (See  ante,  p.  138.) 

In  liquids  containing  organic  matter. — Such  liquids  are  frothy  : 
they  possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  are 
unctuous  to  the  feel.  Potash  and  soda  soften  and  dissolve  most  kinds 
of  animal  and  vegetable  matter.  They  also  act  upon  woollen  articles 
of  clothing.  If  the  alkali  be  ammonia ,  this  will  be  announced  by  the 
odour,  and  it  may  then  be  obtained  by  distillation.  If  it  be  in  small 
proportion,  this  can  afford  no  evidence  of  poisoning ;  since  many 
animal  fluids  contain  ammonia,  and  in  those  which  do  not  contain  it, 
it  is  easily  generated  either  by  spontaneous  decomposition,  or  some¬ 
times  even  by  the  heat  required  for  distillation.  Should  the  alkali  be 
in  large  quantity,  this  is  no  evidence  of  poisoning  by  it,  unless  we  at 
the  same  time  discover  obvious  marks  of  its  local  action  on  the  mouth, 
fauces,  oesophagus  and  stomach.  If  the  organic  liquid  be  highly  alka¬ 
line,  but  give  out  no  odour  of  ammonia,  either  by  itself  or  on  distill¬ 
ing  a  portion  of  it  with  caustic  potash,  the  alkali  may  be  either  potash 
or  soda,  or  their  carbonates.  The  latter  would  be  known  by  the  liquid 
effervescing  on  adding  a  portion  to  an  acid.  The  organic  liquid  may 
be  evaporated  to  dryness,  then  heated  to  char  the  animal  and  vegetable 
matter,  and  the  alkali  will  be  recovered  from  it  in  the  state  of  carbo¬ 
nate  by  digesting  the  residuary  ash  in  distilled  water.  Any  caustic 
alkali  may  be  effectually  separated  by  digesting  the  incinerated  residue 
in  pure  alcohol.  It  has  been  also  recommended  to  neutralize  by  mu¬ 
riatic  acid,  to  evaporate,  incinerate,  and  procure  the  alkali  for  analysis 
in  the  state  of  chloride.  Mere  traces  of  these  alkalies  furnish  no  evi¬ 
dence  of  poisoning,  since  all  the  animal  liquids  and  solids  yield  soda, 
and  many  of  them  potash.  In  no  case  will  the  discovery  of  the  alka¬ 
lies  be  any  proof  of  poisoning,  unless  the  alkali  be  in  large  quantity, 
and  the  marks  of  its  action  be  apparent  in  the  fauces  and  stomach. 
According  to  the  experiments  of  Orfila,  potash  is  absorbed  and  con¬ 
veyed  into  the  blood.  The  alkali  is  eliminated  by  the  urine,  which  is 
thereby  rendered  alkaline.  When  he  gave  about  one  drachm  of  pot¬ 
ash  to  dogs,  the  presence  of  this  alkali  was  detected  after  the  lapse  of 
six  hours  in  the  liver,  spleen,  and  kidneys.  Owing  to  the  solvent  action 
of  this  poison  on  fibrin  and  albumen,  the  blood,  although  it  may  be 
darker  in  colour,  is  never  found  coagulated  in  the  vessels  after  death. 

AMMONIA.  SESQUICARBONATE  OF  AMMONIA. 

The  vapour  of  strong  ammonia  is  poisonous.  It  may  destroy  life  by 
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producing  violent  inflammation  of  the  larynx  and  pneumonia.  It  is 
often  most  injudiciously  employed  to  rouse  persons  from  a  fit.  A  case 
is  on  record,  of  an  epileptic  having  died,  under  all  the  symptoms  of 
croup,  two  days  after  the  application  of  strong  ammonia,  in  this  way, 
to  the  nostrils.  A  very  singular  case  of  recovery  from  the  poisonous 
effects  of  this  vapour,  by  Dr.  Sanchard,  will  be  found  reported  in  the 
Annales  d’Hygiene  (Janvier  1841).  The  solutions  of  ammonia  and  its 
sesquicarbonate  produce  symptoms  similar  to  those  described  in  speak¬ 
ing  of  potash.  The  only  difference  observed  is,  that  the  sense  of  heat 
and  burning  pain  in  the  throat,  fauces,  and  stomach,  are  much  greater. 
Cases  of  this  form  of  poisoning  are  rare.  Dr.  Sanchard  relates  an 
instance  which  occurred  in  Trance,  where  a  boy,  only  six  years  old, 
poisoned  his  younger  sister  by  pouring  several  teaspoonfuls  of  strong 
solution  of  ammonia  down  her  throat.  A  case  is  likewise  reported 
where  a  strong  dose  of  the  solution  killed  a  man  in  four  minutes. 
(Christison,  167.)  In  the  following  instance  of  poisoning  by  am¬ 
monia,  the  exact  quantity  taken  was  unknown,  but  the  solution  was 
sufficiently  strong  to  act  chemically  on  the  mouth.  A  woman,  aged 
twenty-four,  swallowed  about  half  a  wineglassful  of  mixture  containing 
a  large  quantity  of  strong  solution  of  ammonia  put  into  it  by  mistake. 
She  immediately  fell  backwards  in  a  state  of  insensibility,  and  appeared 
as  if  choked.  When  seen  about  six  hours  after  the  accident,  she  com¬ 
plained  of  severe  burning  pain  down  her  throat  and  in  the  epigastrium, 
which  was  tender  on  pressure.  There  was  great  debility,  the  voice 
was  reduced  to  a  whisper,  and  the  countenance  expressed  anxiety. 
There  was  also  great  difficulty  of  deglutition,  the  pupils  were  widely 
dilated,  breathing  difficult,  the  tongue  coated  with  white  fur,  painful, 
and  tender ;  two  or  three  patches  of  its  mucous  membrane  peeled  off, 
and  there  were  convulsive  twitches  of  the  right  arm.  Diluted  vinegar 
and  other  remedies  were  employed,  but  the  patient  did  not  entirely 
recover  from  the  effects  until  after  the  lapse  of  ten  days.  On  the  fifth 
day,  there  were  still  great  pain  and  tenderness  in  the  epigastrium  and 
left  hypochondrium.  (Case  by  Mr.  Wilkins,  Lancet,  April  4,  1846, 
p.  385.)  A  recent  case  is  referred  to  in  the  Journal  de  Pharmacie 
(Oct.  1846,  p.  285),  in  which  from  one  to  two  drachms  of  ammonia, 
unknowingly  administered,  caused  death.  There  was  violent  vomiting, 
with  bloody  stools ;  and,  on  inspection,  blood  was  found  effused  in  the 
intestines.  There  was  also  a  remarkably  fluid  state  of  the  blood  in  the 
body.  In  another  instance,  a  man  walked  into  a  druggist’s  shop,  and 
asked  for  a  small  quantity  of  ammonia  to  take  some  spots  out  of  his 
clothes.  The  druggist  poured  about  a  teaspoonful  and  a  half  into  a 
glass.  The  man  suddenly  swallowed  it,  and  fell  instantly  to  the  ground. 
He  soon  afterwards  died,  complaining  of  the  most  excruciating  pain. 
(Journal  de  Chimie  Medieale,  1845,  531.) 

Sesquicarbonate  of  Ammonia. — The  solution  of  this  salt  (sal 
volatile)  is  probably  more  active  as  a  poison  than  is  commonly  sup¬ 
posed.  The  following  case  occurred  to  my  knowledge  in  1832.  A 
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man,  in  a  fit  of  passion,  swallowed  about  five  fluid- dracbms  of  a  solu¬ 
tion  of  sal  volatile.  In  ten  minutes,  be  was  seized  with  stupor  and 
insensibility ;  but,  upon  the  application  of  stimulant  remedies,  he  re¬ 
covered.  He  suffered  for  some  time  afterwards  from  severe  irritation 
about  the  fauces  and  oesophagus.  These  poisons  are  not  often  used 
by  those  who  are  intent  upon  suicide  or  murder,  but  there  is  one 
instance  on  record  in  which  a  man  was  tried  for  the  murder  of  a  child  by 
administering  spirits  of  hartshorn.  (Reg.  v.  Haydon,  Somerset  Spring 
Assizes,  1845.)  Of  the  action  of  the  other  salts  of  ammonia  on  man, 
nothing  is  known.  (See  page  285,  post.) 

Chemical  analysis. — The  three  caustic  alkalies — potash,  soda,  and 
ammonia,  are  known  from  the  solutions  of  the  alkaline  earths  by  the 
fact,  that  they  are  not  precipitated  by  a  solution  of  carbonate  of  potash. 
They  all  three  possess  a  powerful  alkaline  reaction  on  test  paper,  which, 
in  the  case  of  ammonia,  is  easily  dissipated  by  heat.  Ammonia  is 
immediately  known  from  potash  and  soda  by  its  odour  and  volatility. 

If  the  solution  in  water  be  very  dilute,  the  odour  may  be  scarcely  per¬ 
ceptible.  The  alkali  may  then  be  discovered,  provided  we  have  first 
assured  ourselves,  by  evaporating  to  dryness  a  portion  of  the  liquid,  that 
other  alkalies  and  alkaline  salts  are  absent, — by  adding  to  the  solution 
a  mixture  of  arsenious  acid  and  nitrate  of  silver.  The  well-known 
yellow  precipitate  of  arsenite  of  silver  will  be  instantly  produced.  The 
same  result  takes  place  when  a  carbonate  (even  bicarbonate  of  lime) 
is  present ;  but  if  any  carbonate  or  other  salt  existed  in  the  liquid,  it 
would  be  left  on  evaporation.  In  addition  to  these  characters,  am¬ 
monia  re -dissolves  the  brown  oxide  of  silver,  which  it  precipitates  from 
the  nitrate,  while  potash  and  soda  do  not.  For  the  detection  of 
ammonia  in  organic  mixtures ,  see  p.  272.  The  S  E  s  qui  c A r b  on ate  oe 
Ammonia  may  be  known  from  other  salts  by  its  alkaline  reaction,  its 
odour,  and  its  entire  volatility  as  a  solid  : — from  pure  ammonia — 1,  by 
its  effervescing  on  being  added  to  an  acid ;  2,  by  its  yielding  an  abun¬ 
dant  white  precipitate  with  a  solution  of  chloride  of  calcium  ; — from  the 
carbonates  of  potash  and  soda,  among  other  properties — 1,  by  its  giving 
no  precipitate  with  a  solution  of  the  sulphate  of  magnesia ;  2,  from  the 
rich  violet-blue  solution  which  it  forms  when  added  in  excess  to  the 
sulphate  of  copper ;  8,  by  its  odour  and  volatility. 

BARYTA. 

This  substance  is  undoubtedly  a  poison,  but  very  little  is  known 
concerning  its  action  on  the  human  subject.  Pure  baryta  itself  is  a 
caustic  alkali,  which  is  not  likely  to  be  taken  as  a  poison,  seeing  that 
it  is  rarely  met  with  out  of  a  chemical  laboratory.  The  symptoms 
produced  by  baryta  on  the  human  subject,  would  be  probably  analogous 
to  those  caused  by  its  soluble  salts.  These  will  be  described  in 
th  e  chapter  on  poisoning  by  Alkaline  Salts.  This  alkali,  unlike  • 
po  tash  and  soda,  is  liable  to  produce  symptoms  indicative  of  an  affec- 
tio  n  of  the  nervous  system — as  vertigo,  convulsions,  and  paralysis.  It 
is  not,  therefore,  a  pure  irritant. 
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Chemical  analysis. — Baryta  is  a  greyish-white  substance,  soluble 
in  water :  its  solution  possesses  an  alkaline  reaction  like  potash,  soda, 
and  ammonia,  and,  like  them,  it  gives  a  brown  precipitate  with  nitrate 
of  silver ;  but  it  is  known  from  these  three  bodies,  by  its  being  pre¬ 
cipitated  white  by  a  solution  of  carbonate  of  potash.  This  last- 
mentioned  reagent  equally  precipitates  lime  and  strontia,  but  among 
numerous  other  characters,  baryta  is  known  from  lime  by  sulphuric 
acid,  which  precipitates  baryta,  but  not  lime.  Sulphuric  acid  also 
precipitates  a  solution  of  pure  strontia,  but  baryta  is  known  by  the 
action  of  a  solution  of  sulphate  of  lime.  This  precipitates  baryta  im¬ 
mediately,  but  not  strontia. 


STRONTIA. 

Strontia  and  its  salts  are  not  commonly  regarded  as  poisons. 
I  am  not  aware  that  any  experiments  have  been  performed  with  the 
pure  alkali :  but  it  appears  from  the  observations  of  Professor  Gmelin, 
of  Tubingen,  that  two  drachms  of  the  Chloride  of  Strontium,  dis¬ 
solved  in  water,  had  no  effect  upon  rabbits.  When  the  dose  was 
raised  to  half  an  ounce,  there  was,  in  about  five  hours,  paralysis  of  the 
extremities,  with  involuntary  motions  of  the  head  :  the  animal  died  on 
the  next  day.  On  inspection,  there  was  considerable  ecchymosis,  but  no 
apparent  inflammation  of  the  mucous  membrane  of  the  stomach.  Two 
drachms  of  this  salt  given  to  a  dug  caused  vomiting,  but  no  other  bad 
symptom.  Two  drachms  of  the  Carbonate  of  Strontia  had  no 
effect  upon  a  rabbit,  while  only  a  drachm  of  the  Nitrate  affected  the 
heart’s  action,  and  occasioned  diarrhoea.  (Orfila,  Toxicologie,  i.  256.) 

Chemical  analysis. — The  analysis  of  strontia  and  its  salts  is  fully 
given  in  the  tables  of  alkaline  poisons.  It  may  be  here  mentioned 
that  Strontia  is  a  grey  powder,  soluble  in  water,  the  solution  having 
an  alkaline  reaction  and  giving  a  brown  precipitate  with  nitrate  of  silver. 
It  gives  a  white  precipitate  with  carbonate  of  potash.  It  is  precipi¬ 
tated  (more  slowly  than  baryta)  by  sulphuric  acid,  in  which  respect  it 
is  known  from  lime ;  and  it  is  not  precipitated  by  sulphate  of  lime,  in 
which  respect  it  is  known  from  baryta.  There  are  other  differences 
which  may  be  derived  from  the  tables.  (See  p.  148,  ante.) 

The  soluble  salts  are  characterised  by  their  being  precipitated,  even 
in  a  very  diluted  state  by  sulphuric  acid,  oxalic  acid,  and  sulphate  of 
lime.  They  tinge  the  flame  of  alcohol  of  a  deep  crimson-red  colour. 

LIME 

This  alkali  has  but  little  interest  for  the  medical  jurist :  it  is  said  to 
have  destroyed  life  in  one  instance  ;  and  there  is  no  doubt  that  lime,  as 
well  as  its  salts,  may  have  an  irritant  action,  but  they  have  not  the 
directly  poisonous  effects  of  baryta  and  its  compounds.  The  following 
case  of  poisoning  by  lime  is  reported  in  Casper’s  Wochenschrift.  A 
boy,  aged  three  years,  while  playing,  tasted  some  slacked  lime,  and  ate 
a  considerable  quantity  of  it.  An  emetic  was  given,  and  he  brought 
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up  a  mortary-looking  substance.  The  child  became  restless  and 
feverish,  had  thirst,  refused  food,  his  lips  were  white,  the  mouth 
blackish,  the  abdomen  hot  and  painful  on  pressure,  and  there  were 
bloody  evacuations.  A  tew  leeches  were  applied,  and  he  recovered. 
(Med.  Gaz.  xxxv.  64.) 

Chemical  analysis. — The  appearance  of  lime  is  familiar  to  most 
persons.  Iu  the  caustic  state,  it  is  seen  in  masses  of  a  white,  greyish 
white,  or  brownish  white  colour.  When  slaked,  the  lime  falls  to  a 
powder,  and  becomes  whiter.  It  dissolves  in  acids  without  effer¬ 
vescence,  if  free  from  carbonate.  It  is  soluble  in  water.  The  solution 
has — 1,  an  alkaline  reaction,  and  is  precipitated  by  carbonate  of  potash ; 
2,  it  gives  a  brown  precipitate  with  nitrate  of  silver  (indicative  of 
causticity)  ;  3,  it  is  precipitated  by  oxalic  acid,  and  the  precipitate  is 
insoluble  in  water,  as  also  in  an  excess  of  the  acid ;  4,  it  is  not  preciph 
tated  by  diluted  sulphuric  acid,  in  which  respect  it  differs  from  Baryta 
and  Strontia ;  5,  it  is  not  precipitated  by  sulphate  of  lime  ;  6,  when 
dissolved  in  muriatic  acid,  and  the  evaporated  residue  is  boiled  with 
alcohol,  the  flame  is  tinged  of  a  crimson-red  colour. 

It  may  be  observed  that  when  the  sulphuric  and  oxalic  acids  are 
used  as  tests,  a  solution  of  baryta  is  precipitated  by  the  sulphuric  and 
not  readily  by  the  oxalic  acid  (the  precipitate  being  re-dissolved  by  the 
slightest  excess  of  acid),  a  solution  of  lime  is  precipitated  by  the  oxalic 
and  not  by  sulphuric  acid,  while  a  solution  of  strontia  is  precipitated 
by  both  acids. 

In  medico-legal  analyses,  the  salts  of  these  alkalies  may  be  easily 
mistaken  for  those  of  baryta,  as  they  are  in  many  respects  similar. 
Great  caution  should  therefore  be  used,  when  a  mixture  alleged  to  be 
poisoned  with  a  salt  of  baryta,  is  presented  for  examination.  For  a 
summary  of  the  most  remarkable  chemical  differences  in  respect  to  the 
action  of  liquid  tests,  see  table  of  Alkaline  Poisons,  p.  148,  ante. 


CHAPTER  XXL 

poisoning  by  the  alkaline  salts,  binoxalate  of  potash  (salt 

OF  SORREL) — BITARTRATE  OF  POTASH  (CREAM  OF  TARTAR) — BRO¬ 
MIDE  OF  POTASSIUM — IODIDE  OF  POTASSIUM — SULPHURETS  OF 
POTASSIUM  AND  SODIUM — ALKALINE  HYPOCHLORITES — MURIATE 
OF  AMMONIA  (SAL  AMMONIAC) — NITRATE  OF  POTASH — SULPHATE 
OF  POTASH — SULPHATE  OF  ALUMINA  AND  POTASH  (ALUM) — CHLO¬ 
RIDE  OF  SODIUM  (COMMON  SALT) — SALTS  OF  BARYTA.  . 

Some  of  the  alkaline  salts  have  been  found  to  exert  an  irritant  action 
on  the  system.  The  pure  alkalies  and  their  carbonates  have  a  corro¬ 
sive  (chemical)  action  when  concentrated,  but  they  operate  as  irritants 
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when  diluted.  The  salts  about  to  be  described  are  not  very  energetic 
poisons,  and,  with  one  or  two  exceptions,  require  to  be  given  in  large 
doses  in  order  to  produce  noxious  effects. 

BINOXALATE  OE  POTASH  (SALT  OE  SORREL). 

The  poisonous  effects  of  this  salt  entirely  depend  on  the  oxalic  acid 
which  it  contains.  It  is  said  to  be  much  used  for  the  purpose  of 
bleaching  straw  and  removing  ink-stains — being  sold  under  the  name 
of  essential  salt  of  lemons.  The  smallest  quantity  retailed  to  the 
public  is  a  quarter  of  an  ounce,  and  for  this,  three-halfpence  is  charged. 
Its  poisonous  properties  are  not  commonly  known,  or  no  doubt  it  would 
be  frequently  substituted  for  oxalic  acid.  Three  cases  of  poisoning 
by  -this  substance  have  occurred  within  the  last  two  years,  two  of 
which  proved  fatal,  while  in  the  other  the  patient  recovered. 

In  the  case  of  recovery  a  young  lady,  aged  twenty,  swallowed  an 
ounce  of  salt  dissolved  in  warm  water.  She  was  not  seen  by  any 
one  for  an  hour  and  a  half :  she  was  then  found  on  the  floor,  faint  and 
exhausted,  having  previously  vomited  considerably.  There  wras  great 
depression,  the  skin  cold  and  clammy,  the  pulse  feeble,  and  there  was 
a  scalding  sensation  in  the  throat  and  stomach.  There  were  also  con¬ 
tinued  rigors.  Proper  medical  treatment  was  adopted,  and  she  reco¬ 
vered  in  two  days, — still  suffering  from  debility  and  great  irritation  of 
the  stomach.  During  the  state  of  depression,  it  was  remarked  that 
the  conjunctiva;  were  much  injected,  and  the  pupils  dilated.  There 
was  also  great  dimness  of  vision.  (Med.  Gaz.  xxvii.  480.) 

In  another  of  the  cases, — a  lady  recently  confined  took  by  mistake 
half  an  ounce  of  the  binoxalate,  instead  of  cream  of  tartar.  She  had 
scarcely  swallowed  the  draught,  when  she  was  seized  with  violent 
pain  in  the  abdomen  and  convulsions  :  she  died  in  eight  minutes.  On 
inspection,  the  mucous  membrane  of  the  stomach  and  small  intestines 
was  found  inflamed.  (Ann.  d’Hyg.  Avril  1842.)  In  the  third  case, 
a  teaspoonful  of  this  salt  was  taken  for  three  successive  mornings : — it 
produced  severe  vomiting  ;  and  about  an  hour  after  the  third  dose,  the 
patient  expired.  There  was  no  post-mortem  examination. 

We  learn  from  these  cases,  that  this  salt  is  poisonous,  destroying 
life  almost  as  readily  as  oxalic  acid  itself ;  and  that  in  the  symptoms 
which  it  produces,  it  closely  resembles  that  poison.  In  the  second 
case,  it  destroyed  life  in  so  short  a  time  as  eight  minutes ;  but  pro¬ 
bably  the  fatal  effects  were  in  this  instance  accelerated  by  the  debi¬ 
litated  state  of  the  person  who  took  it. 

Chemical  analysis. — The  solid  salt  is  commonly  seen  in  the  form 
of  a  crystalline  powder,  or  loosely  crystallized  in  masses.  It  is  not  very 
soluble  in  water,  easily  taken  up  on  boiling,  but  re-precipitated  in  great 
part  on  cooling.  Its  solution  might  be  readily  mistaken  for  oxalic  acid ; 
for,  1st,  it  has  an  acid  reaction;  and  2nd,  it  is  precipitated  by  nitrate 
of  silver  and  sulphate  of  lime,  like  oxalic  acid ;  but  with  respect  to  the 
latter  test,  the  precipitation,  although  more  slowly  produced,  is  much 
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more  copious.  It  is  best  known  from  oxalic  acid — 1 .  By  its  crystalline 
form,  which,  as  seen  in  a  few  drops  evaporated  on  glass,  is  plumose ;  and 
2.  By  heating  a  portion  on  platina  foil.  While  oxalic  acid  is  volatile,  the 
binoxalate  leaves  an  ash,  which,  when  sufficiently  calcined,  is  alkaline, 
and  it  may  be  proved  to  contain  potash  by  its  dissolving  in  dilute 
nitric  acid,  with  effervescence,  and  forming  nitrate  of  potash.  There 
is  one  vegetable  salt  for  which  it  has  been  fatally  mistaken,  namely, 
the  bitartrate  of  potash,  or  the  cream  of  tartar.  This  latter  is  known  by 
its  solution  not  being  precipitated  by  the  sulphate  or  any  salt  of  lime ; 
and  by  its  being  rendered  only  milky  or  turbid  on  the  addition  of 
nitrate  of  silver.  Lime-wrater  furnishes  a  ready  means  of  distinguish¬ 
ing  these  two  salts.  It  precipitates  both  of  them  white,  but  the 
precipitate  from  the  bitartrate  of  potash  is  re-dissolved  on  adding  to 
it  a  small  quantity  of  a  solution  of  tartaric  acid,  while  that  from  the 
binoxalate  is  not  re-dissolved.  It  may  be  as  well  to  mention  another 
simple  means  of  distinction,  the  colour  of  ink  is  immediately  discharged 
by  warming  it  with  a  few  grains  of  binoxalate,  but  is  unaffected  by 
the  bitartrate  of  potash. 

In  organic  mixtures  the  process  is  the  same  as  for  oxalic  acid  itself. 
(See  p.  259.)  Although  this  salt  is  a  natural  constituent  of  sorrel, 
this  vegetable  is  rarely  used  as  an  article  of  food  in  England,  and  then 
only  in  a  small  quantity.  According  to  Mitscherlich,  the  proportion 
of  binoxalate  is  only  0.75  per  cent,  of  the  weight  of  the  fresh  plant, 
or  3.75  per  cent,  of  the  juice ;  hence  one  ounce  of  fresh  sorrel  will 
yield  but  little  more  than  three  grains  of  the  salt.  The  objection  sug¬ 
gested  by  Orfila,  that  the  salt  found  in  the  stomach,  might  be  due  to 
the  presence  of  sorrel  taken  in  soup,  is  therefore  inadmissible,  except 
where  the  salt  is  found  in  traces,  and  no  symptoms  of  poisoning  have 
existed.  (See  Sorrel,  post.) 

BITARTRATE  OF  POTASH  (CREAM  OF  TARTAR.  ARGOL.) 

This  salt  has  proved  fatal  in  at  least  one  instance,  although  it  is  not 
commonly  regarded  as  a  poison.  The  case  is  reported  by  Mr  Tyson  ; 
it  occurred  in  this  metropolis  in  1837.  A  man,  aged  thirty-seven, 
took  four  or  five  table-spoonfuls  of  cream  of  tartar.  He  wras  seized 
with  violent  vomiting  and  purging.  There  was  pain  in  the  abdomen, 
thirst,  feeble  pulse,  and  the  thighs  and  legs  appeared  paralysed.  The 
fluid  vomited  was  of  a  dark-green  colour,  and  the  motions  had  the 
colour  of  coffee-grounds.  Death  took  place  in  about  forty-eight  hours. 
On  inspection,  the  mucous  membrane  of  the  stomach  and  duodenum 
was  found  highly  inflamed,  the  cardiac  portion  of  the  former  being 
of  a  deep  red  colour,  with  some  spots  of  black  extravasation.  The 
stomach  contained  a  thick  brown  fluid,  coloured  by  bile.  The  whole 
of  the  intestinal  canal  was  more  or  less  inflamed.  According  to 
Wohler,  this  salt  passes  off  by  the  urine,  under  the  form  of  carbonate 
of  potash,  the  secretion  being  alkaline. 

Chemical  analysis. — Cream  of  tartar  is  commonly  seen  in  the  form 
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of  a  white  powder.  It  is  sparingly  soluble  in  cold  water,  producing  a 
slightly  acid  solution.  If  the  powder  be  heated  on  platina  foil,  it  is  con¬ 
verted  to  carbon  and  carbonate  of  potash ;  the  latter  dissolves  with  effer¬ 
vescence  in  acids,  and  the  nature  of  the  alkali  is  thereby  determined. 
The  decomposition  of  the  powder  by  heat,  indicates  that  it  is  a  vegetable 
acid  salt.  On  adding  the  aqueous  solution  to  lime  water,  a  white  precipi¬ 
tate  is  formed,  which  disappears  on  adding  a  further  quantity  of  the  acid 
solution.  This  proves  that  the  acid  is  the  tartaric.  It  is  known  from 
the  simple  tartrate  of  potash  by  its  acidity,  and  by  the  fact  that  it  is 
not  precipitated  by  a  salt  of  lime,  while  the  tartrate  is  precipitated  as  a 
tartrate  of  lime.  Chloride  of  platina  gives  no  precipitate  in  the  cold 
saturated  solution. 

In  organic  mixtures. — The  salt  being  comparatively  insoluble,  may 
be  found  as  a  sediment  at  the  bottom  of  the  liquid.  If  dissolved,  the 
liquid  may  be  concentrated  and  alcohol  added ;  cream  of  tartar  is  very 
insoluble  in  alcohol,  and  by  this  means  the  organic  matter  may  be 
separated  from  it.  If  the  liquid  be  strongly  coloured,  purified 
animal  charcoal  should  be  used  to  decolorize  it.  In  searching  for  this 
substance  in  the  stomach,  it  is  proper  to  state,  that  it  is  a  natural 
constituent  of  the  potato.  Belloc  relates  a  case  of  alleged  poisoning 
by  Rochelle  salt,  the  compound  tartrate  of  potash  and  soda.  The 
circumstances  however  render  this  statement  somewhat  doubtful. 
(Cours  de  Med.  Leg.  139.) 

BROMIDE  OF  POTASSIUM. 

But  very  little  is  known  concerning  the  action  of  this  salt  upon  the 
body.  It  operates  as  a  diuretic,  and  affects  the  secretory  organs,  but  not 
in  so  powerful  a  degree  as  the  iodide.  Of  its  poisonous  properties  the 
best  account  yet  given  is  that  published  by  Dr.  Glover.  (Ed.  Med.  and 
Surg.  Journ.  lviii.  338.)  Barthez  had  ascertained  some  years  pre¬ 
viously,  that  when  this  salt  was  introduced  into  the  stomach  of  a  dog, 
in  a  dose  varying  from  sixty  to  one  hundred  grains,  it  occasioned 
death  if  there  was  no  vomiting ;  and  on  inspection  the  mucous  mem¬ 
brane  of  the  stomach  was  found  inflamed.  When  injected  into  the 
circulating  system  it  causes  death ;  but  this  part  of  the  subject  is  of 
little  importance  in  a  medico-legal  view,  since  chloride  of  potassium 
and  other  equally  inert  bodies,  have  a  noxious  effect  when  thrown  into 
the  circulation.  Dr.  Glover  has  indeed  found,  that  fifty  grains  of 
chloride  of  potassium,  dissolved  in  half  an  ounce  of  water,  sufficed  to 
kill  a  dog  when  injected  into  the  jugular  vein. 

The  facts  of  most  interest  to  the  medical  jurist  are  those  which  re¬ 
late  to  the  effects  of  the  bromide  of  potassium  when  introduced  into 
the  stomach.  In  one  of  Dr.  Glover’s  experiments,  one  hundred 
grains  of  the  bromide,  dissolved  in  three  drachms  of  water,  were  in¬ 
jected  through  a  flexible  tube  into  the  stomach  of  a  strong  rabbit.  In 
five  minutes  the  animal  fell,  and  made  ineffectual  attempts  to  crawl. 
The  breathing  became  difficult,  and  the  action  of  the  heart  irregular. 
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In  about  half  an  hour  it  was  agitated  with  convulsions,  became  insen¬ 
sible,  and  died.  On  inspection  the  lungs  were  found  congested ;  the 
stomach  contracted  towards  the  pylorus ;  the  mucous  membrane 
softened,  grey,  and  dotted  with  numerous  purple  ecchymoses ;  there 
were  two  large  bloody  patches.  The  upper  part  of  the  small  intes¬ 
tines  presented  similar  appearances.  The  membranes  of  the  spinal 
cord  were  congested,  and  there  was  some  effusion  of  serum  into  the 
ventricles  of  the  brain.  Bromine  (bromide  of  potassium)  existed  in 
the  blood,  liver,  and  brain ;  hence  there  can  be  no  doubt  that  the  salt 
is  absorbed. 

These  results  were  obtained  with  the  pure  bromide ;  but  much  of 
what  is  sold  is  impure.  A  drachm  and  a  half  of  the  impure  salt  was 
introduced  by  Dr.  Glover  into  the  stomach  of  a  dog  at  mid-day.  During 
the  night  the  animal  was  violently  purged.  The  same  dose  was  given 
every  day  for  a  week :  the  animal  became  thinner,  lost  power  over  his 
limbs  to  some  extent,  but  retained  his  appetite.  Three  drachms  of  it 
killed  a  rabbit  in  less  than  an  hour  and  a  half,  with  symptoms  and 
appearances  resembling  those  above  described. 

These  results  show  that  the  bromide  of  potassium  is  by  no  means 
an  energetic  substance,  and  that  it  is  only  likely  to  be  injurious  to  the 
human  subject  in  very  large  doses. 

Treatment. — The  promotion  of  vomiting,  and  the  exhibition  of 
albuminous  and  mucilaginous  liquids. 

Chemical  analysis. — The  salt  crystallizes  in  cubes,  is  fixed  when 
heated  on  platina,  dissolves  in  water,  and  forms  a  neutral  solution. 
1.  The  solution  gives  a  light  yellowish  precipitate  with  nitrate  of  sil¬ 
ver,  not  very  soluble  in  ammonia,  although  more  soluble  than  the 
iodide.  2.  When  chlorine  is  added  to  it,  it  acquires  a  yellow  or  amber 
colour  ;  and  upon  then  adding  about  one-fourth  of  its  volume  of  ether 
and  shaking  the  mixture,  the  ether  rises  to  the  surface,  carrying  with 
it  the  bromine  in  solution.  Chloride  of  potassium  is  obtained  on  eva¬ 
poration  of  the  liquid.  8.  A  small  quantity  of  the  powdered  salt 
heated  in  a  tube  with  its  bulk  of  peroxide  of  manganese  and  diluted 
sulphuric  acid,  yields  bromine,  known  by  the  ruddy  colour,  odour, 
and  bleaching  properties  of  its  vapour. 

From  organic  mixtures  it  may  be  obtained  by  incineration  and  di¬ 
gestion  in  water. 

IODIDE  OF  POTASSIUM  (HYDRIODATE  OF  POTASH). 

This  salt  is  extensively  employed  as  a  medicinal  preparation,  but  it 
appears  to  have  given  rise,  in  some  instances,  to  alarming  symptoms, 
even  when  exhibited  in  small  doses ;  and  death  has  been  said  to  result 
from  its  use.  The  following  cases  will  perhaps  best  serve  to  illustrate 
its  effects.  A  gentleman  was  ordered  by  his  physician  to  take  three 
grains  of  the  iodide  in  a  draught  of  peppermint  water  three  times  a 
day.  After  the  third  dose  he  felt  very  poorly  ;  and  an  hour  after  the 
fourth  dose  he  was  attacked  with  a  violent  shivering  fit,  followed  bv 
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headache,  hot  skin,  intense  thirst,  quick  and  fall  pulse,  vomiting  and 
purging.  These  symptoms  were  succeeded  by  great  prostration  of 
strength.  In  spite  of  treatment,  the  purging  lasted  several  days.  The 
effects  of  the  medicine  in  this  case  were  so  violent,  although  only 
twelve  grains  had  been  taken,  that  there  is  little  doubt,  if  the  patient 
had  taken  another  dose,  he  would  have  been  killed.  (Med.  Gaz. 
Sept.  3,  1841.) 

In  October  1841,  a  case  was  reported  by  Mr.  Erichsen  to  the 
University  College  Medical  Society,  in  which  very  alarming  symptoms 
resulted  from  the  exhibition  of  only  five  grains  of  iodide  of  potassium. 
There  was  great  difficulty  of  breathing,  discharge  from  the  eyes  and 
nostrils,  inflamed  conjunctivee,  and  most  of  the  symptoms  of  violent 
catarrh.  The  iodide  was  discontinued,  and  the  patient  recovered.  Dr. 
Lawrie  found  that  seven  grains  and  a  half  of  the  iodide,  in  three  doses, 
produced  in  an  adult,  dryness  and  irritation  of  the  fauces,  great  diffi¬ 
culty  of  breathing,  and  other  serious  symptoms.  In  another  case, 
thirty  grains,  in  divided  doses,  caused  severe  headache  and  secretion  of 
tears.  In  two  instances,  wherein  he  had  prescribed  it  medicinally  in 
small  doses,  it  was,  in  his  opinion,  the  cause  of  death.  (Med.  Gaz. 
xxvi.  588.)  These  cases,  at  least,  show  the  necessity  of  caution  in  the 
medicinal  use  of  this  substance.  The  effects  from  small  doses  may, 
perhaps,  be  attributed  to  idiosyncrasy ;  still  there  seems  to  be  good 
ground,  from  the  results  of  experiments  on  animals,  for  ranking  iodide 
of  potassium  among  irritant  poisons.  It  has  not,  so  far  as  I  know, 
caused  death,  if  we  except  the  two  cases  recorded  by  Dr.  Lawrie.  One 
drachm  and  a  half  of  the  solution  has  been  taken  by  a  young  female 
without  destroying  life,  although  it  produced  very  serious  symptoms 
of  irritation.  (Devergie,  Med.  Leg.  ii.  536.)  It  has  been  suggested 
that  the  occasional  adulteration  of  the  iodide  with  carbonate  of  potash 
may  account  for  the  discrepant  statements,  as  to  its  poisonous  properties. 
In  one  instance,  in  which  the  medicinal  dose  had  been  carried  to  several 
drachms,  the  iodide  was  found  to  contain  seventy-five  per  cent,  of 
carbonate  of  potash ! 

Treatment. — There  is  no  antidote  to  this  poison.  It  should  be 
removed  as  speedily  as  possible  by  the  free  use  of  emetics ;  and  by  the 
stomach-pump,  if  there  be  no  excoriation  of  the  mouth  and  fauces. 

Chemical  analysis. — Iodide  of  potassium  is  a  white  solid  salt, 
crystallizing  in  cubes,  like  common  salt.  It  is  very  soluble  in  water.  In 
the  solid  state :  mix  with  it  a  small  quantity  of  peroxide  of  manganese, 
and  moisten  the  powder  with  equal  parts  of  strong  sulphuric  acid  and 
water, — then  heat  the  mass  in  a  glass  tube.  The  purple  vapour  of 
iodine  is  immediately  evolved.  If  the  tube  be  of  small  diameter,  the 
quantity  which  may  be  thus  easily  detected  is  exceedingly  minute.  If 
the  iodide  be  in  solution ,  add  to  the  clear  liquid  an  equal  part  of  a 
solution  of  starch,  and  then  a  few  drops  of  strong  nitric  acid.  The 
blue  colour  of  the  iodide  of  farina  produced,  will  show  that  the  salt  is 
an  alkaline  iodide.  This  test  is  extremely  delicate,  and  it  may  be 
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usefully  applied  to  the  vomited  matters  to  determine  in  a  case  of  poison¬ 
ing  whether  all  the  poison  has  been  expelled.  The  potash  may  be 
detected  by  decomposing  the  salt  at  a  high  temperature  with  strong 
sulphuric  acid,  when  sulphate  of  potash  will  result.  This  may  be 
dissolved  and  tested. 

In  organic  liquids. — If  much  coloured,  boil  with  purified  animal 
charcoal  until  the  colour  is  in  great  part  or  entirely  removed ;  then 
add  to  the  liquid  a  solution  of  starch,  and  afterwards  nitric  acid.  As 
a. trial  test,  we  may  employ  a  slip  of  filtering  paper  soaked  in  starch, 
then  dipped  into  the  suspected  liquid,  and  exposed  to  the  fumes  of 
nitric  acid.  In  this  case,  the  colour  of  the  organic  liquid  does  not 
interfere  with  the  results.  By  this  process,  the  iodide  may  be  detected 
in  the  urine  or  saliva,  when  the  analyst  may  not  succeed  in  finding  it 
in  the  contents  of  the  stomach.  If  present  in  organic  solids ,  we  must 
dry  them,  incinerate  them  at  a  low  temperature,  and  lixiviate  the  in¬ 
cinerated  residue,  wrhen  traces  of  the  iodide  may  be  detected  in  the 
filtered  liquid  by  the  addition  of  starch  and  nitric  acid.  The  following 
is  the  result  of  an  experiment.  Ten  grains  of  iodide  of  potassium  were 
dissolved  in  six  ounces  of  porter,  mixed  with  an  ounce  of  thick  starch. 
The  mixture  was  evaporated  to  dryness,  the  residue  incinerated  and 
lixiviated  with  one  ounce  of  water.  The  solution  was  neutral.  One 
drop,  containing  one-fiftieth  of  a  grain  of  the  iodide,  gave  a  deep  pink- 
red  colour  with  starch  and  nitric  acid. 

Absorption. — Iodide  of  potassium,  it  is  well  known,  undergoes 
absorption,  and  is  carried  into  the  secretions  and  all  the  soft  organs, 
in  which  it  may  he  detected  by  the  above  process,  if  not  found  in 
the  stomach.  The  diffusion  of  this  salt  by  absorption  is  strikingly 
indicated  by  the  fact,  that  iodine  was  thus  discovered  in  the  liquor 
amnii  of  a  female  during  parturition,  w ho,  for  four  months  previously, 
had  taken  the  iodide  medicinally.  (Comptes  Bendus,  1845,  i.  878.) 
In  another  case,  Landerer  detected  iodine  in  the  testicle  of  a  man  who 
had  suffered  from  sarcocele  for  several  years,  and  for  the  cure  of  wrhich 
he  had  been  in  the  habit  of  taking  preparations  of  iodine.  (Heller’s 
Archiv,  1847,  H.  ii.  185.)  This  poison  is  chiefly  eliminated  in  the 
urinary  and  salivary  secretions.  According  to  M.  Bonjean,  absorption 
is  more  complete  in  proportion  to  the  smallness  of  the  dose.  He  took  a 
a  quarter  of  a  grain  in  a  large  quantity  of  water,  in  divided  doses,  for  a 
day,  and  he  wras  able  to  trace  iodine  in  his  urine  for  seven  days,  and  in 
his  saliva  for  six  days.  He  swallowed  five  grains  of  the  iodide,  dissolved 
in  two  ounces  of  water,  and  traces  of  iodine  were  discovered  in  the  urine 
during  twenty-eight  hours,  and  in  the  saliva  during  seventeen  hours  only. 
During  the  w'hole  day  he  suffered  much  from  abundant  salivation.  (See 
Monthly  Journ.  of  Med.  Science,  December  1845,  p.  935.)  The  urine 
will  generally  be  found  to  yield  evidence  of  the  presence  of  this  salt 
most  readily,  and  the  process  above  described  may  be  adopted  for  its 
detection. 


SULPHURETS  OF  POTASSIUM  AND  SODIUM. 


283 


SULPHURETS  OE  POTASSIUM  AND  SODIUM. 

These  compounds,  known  under  the  name  of  Liver  of  Sulphur,  are 
uncrystalline  solids,  of  a  red  or  red-brown  colour.  They  form  yellow 
solutions  in  water,  which  have  an  alkaline  re-action,  and  are  highly 
poisonous.  No  case  of  poisoning  by  them  has  occurred  in  England ; 
but  several  fatal  cases  are  reported  to  have  occurred  in  France.  The 
chief  symptoms  produced  are — burning  pain  in  the  stomach,  vomiting, 
and  convulsions ;  the  breath  is  tainted  with  the  odour  of  sulphuretted 
hydrogen  gas. 

Symptoms. — The  following  case,  reported  by  Dr.  Chantourelle,  will 
illustrate  this  form  of  poisoning.  A  woman,  aged  forty,  swallowed  one 
morning  by  mistake  a  solution  containing  from  three  to  four  drachms  of 
the  sulphuret  of  potassium.  She  immediately  perceived  an  acrid  taste ; 
vomiting  ensued,  by  which  a  portion  of  the  poison  was  ejected,  and  she 
became  insensible.  Dr.  Chantourelle  arrived  in  about  eight  minutes 
after  the  accident,  but  the  patient  was  dying.  The  air  of  the  room 
was  quite  offensive,  from  the  presence  of  sulphuretted  hydrogen.  The 
skin  was  livid,  the  tongue  protruded,  and  a  brown  viscid  saliva  drained 
from  the  mouth.  The  eyes  were  fixed ;  the  muscles  had  lost  their 
contractility ;  the  motion  of  the  heart  was  scarcely  perceptible  ;  and 
there  was  slight  convulsive  inspiration  occasionally.  Death  took  place 
within  ten  or  fifteen  minutes  from  the  time  of  swallowing  the  draught. 
On  inspection  there  was  a  general  congestion  of  the  venous  capillary 
system.  No  particular  appearances  were  met  with  in  the  stomach  or 
other  viscera.  The  mucous  membrane  was  pale,  and  covered  with 
layer  of  sulphur.  (Gaitier,  Toxicol,  i.  277.)  It  is  not  improbable  that 
this  patient  died  from  the  sulphuretted  hydrogen  gas  passing  into  the 
lungs.  In  another  instance,  in  which  about  the  same  quantity  of 
sulphuret  was  swallowed,  the  patient  experienced  a  sense  of  burning 
heat  extending  downwrards  to  the  stomach;  vomiting  followed,  and 
the  matters  ejected  smelt  strongly  of  sulphuretted  hydrogen,  and  con¬ 
tained,  besides  dark  coagula  of  blood,  a  white  substance  intermixed, 
apparently  precipitated  sulphur.  The  other  symptoms  were  coldness 
of  surface,  irregular  pulse  and  severe  burning  pain  in  the  epigastrium. 
Some  violent  after-symptoms  manifested  themselves  of  an  inflammatory 
kind.  These  were  not  finally  subdued  until  after  the  lapse  of  a  month. 

Among  the  appearances  in  fatal  cases  are  a  deep  red  colour  of  the 
stomach  and  duodenum,  with  blackness  and  liquidity  of  the  blood. 
The  sulphurets  do  not  appear  to  be  very  active  as  poisons.  They  require 
to  be  taken  in  moderately  large  doses  in  order  to  produce  serious 
effects ;  but,  at  the  same  time,  they  act  with  very  great  rapidity. 
In  a  case  which  occurred  in  April  1847,  a  lady  swallowed  by  mistake 
twro-thirds  of  a  glass  of  a  concentrated  solution  of  sulphuret  of  potas¬ 
sium.  Her  sufferings  were  severe,  and  she  died  in  three  hours.  (Med. 
Gaz.  xxxix.  835.) 

Treatment. — This  should  consist  in  the  promotion  of  vomiting, 
and  the  administration  of  mucilaginous  drinks,  mixed  with  a  weak 
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solution  of  chloride  (hypochlorite)  of  soda  or  lime  at  intervals,  so  long 
as  the  breath  exhales  the  odour  of  sulphuretted  hydrogen.  The  chlo¬ 
rides  decompose  the  poison,  and  set  free  sulphur,  which  exerts  no  in¬ 
jurious  effect.  The  administration  of  acids  would  be  attended  with 
the  injurious  effect  of  evolving  sulphuretted  hydrogen  more  copiously. 
When,  from  the  seat  of  pain,  it  is  probable  that  the  poison  has  de¬ 
scended  into  the  intestines,  it  has  been  recommended  to  employ  the 
chlorides  of  the  alkaline  bases,  in  the  form  of  emollient  enemata. 

Chemical  analysis.  Sulphurets. — When  solid,  sulphuretted 
hydrogen  is  abundantly  evolved  on  adding  diluted  muriatic  acid  to  the 
powdered  sulphuret ;  and  the  alkali  remains  as  a  chloride.  When  in 
solution ,  subacetate  of  lead  gives  an  intense  black  precipitate,  by  which 
the  sulphuret  may  be  identified  in  the  smallest  proportion.  The 
Persulphurets  form  rich  amber-coloured  solutions.  They  differ 
from  the  sulphurets  in  giving  a  copious  precipitate  of  sulphur  on 
adding  acid,  and  in  forming  a  brick-red  precipitate  with  a  solution  of 
acetate  of  lead.  For  a  modification  of  this  test,  see  p.  209,  ante — 
Sulphate  of  Barytes. 

ALKALINE  HYPOCHLORITES. 

There  are  certain  bleaching  compounds  which  have  been  long 
known  as  chlorides  of  potash,  soda,  and  lime,  hut  which  are  now  called 
by  many  chemists  hypochlorites  of  the  alkaline  bases.  The  Hypo¬ 
chlorite  oe  Potash  is  commonly  known  as  the  Ban  de  Javelle;  that  of 
Soda  as  Labarraque’s  liquid ;  and  that  of  Lime  as  Bleaching  powder. 

They  may  be  regarded  as  irritant  substances,  but  possessing  only  a 
weak  action.  In  the  following  case,  serious  effects  were  produced  by 
Hypochlorite  of  Potash.  A  female,  aged  seventeen,  swallowed,  at 
nine  o’clock  in  the  morning,  a  large  glassful  of  the  Ban  de  Javelle. 
No  particular  symptoms  manifested  themselves  for  a  quarter  of  an 
hour,  when  the  patient,  having  placed  herself  on  the  bed,  was  seized 
with  convulsions,  and  then  became  insensible,  in  which  state  she  re¬ 
mained  for  five  hours.  When  brought  to  the  hospital  she  had  a  burn¬ 
ing  pain  in  the  fauces  and  oesophagus,  extending  to  the  stomach ;  dif¬ 
ficult  deglutition,  with  pain  in  the  region  of  the  larynx,  epigastrium, 
and  umbilicus  ;  headache,  and  heat  of  skin.  The  urine  was  passed 
easily,  but  there  was  no  purging.  It  was  observed  that  the  membrane 
covering  the  lips,  and  that  lining  the  mouth  and  fauces,  was  much 
whitened,  undoubtedly  by  the  chemical  action  of  the  hypochlorous 
acid.  Albumen  was  freely  given  to  her ;  and  this  was  followed  by 
vomiting  of  white  coagulated  matter.  Leeches  were  applied  to  the 
abdomen,  and  in  the  course  of  three  days  her  health  was  completely 
re-established.  (Orfila,  Toxicologie,  i.  234 ;  Galtier,  Toxicologie,  i.  254.) 
In  one  instance  a  solution  of  this  salt  caused  death.  An  aged  man 
drank  a  quantity  of  the  solution  of  hypochlorite,  and  died  in  sixteen 
hours.  The  lips,  gums,  and  lining  membrane  of  the  mouth,  were  per¬ 
fectly  whitened.  The  mucous  membrane  of  the  pharynx  was  of  a 
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brownish  colour,  and  covered  with  a  thick  layer  of  tenacious  mucus. 
The  membrane  of  the  oesophagus  was  completely  destroyed.  Towards 
the  cardia  there  was  a  dark  eschar.  The  stomach  itself  was  so  softened, 
that  it  readily  gave  way  with  the  slightest  effort  in  its  lesser  curva¬ 
ture;  and  nearly  the  whole  of  the  mucous  membrane  was  thickened 
and  converted  into  a  dark  sloughy  mass.  (Briand,  Med.  Leg.  ed.  1846, 
p.  447.)  The  Hypochlorites  of  Soda  and  Lime  would  probably,  if 
taken  in  a  large  dose,  act  in  a  similar  way. 

Treatment. —  In  the  early  stage  the  best  means  of  treatment  will 
be  the  free  exhibition  of  albuminous  and  mucilaginous  liquids,  fol¬ 
lowed  if  necessary  by  antiphlogistic  measures. 

Chemical  analysis. — The  hypochlorites  of  potash  and  soda  are 
perfectly  soluble  in  water ;  the  hypochlorite  of  lime  is  only  partially 
soluble.  1.  The  solution  is  colourless,  strongly  alkaline,  and  has  the 
odour  of  chlorine.  2.  It  immediately  bleaches  a  solution  of  sulphate 
of  indigo.  3.  It  destroys  the  colour  of  litmus  when  an  acid  is  added, 
or  by  exposure  to  air,  in  which  case  carbonic  acid  sets  free  the  chlo¬ 
rine.  4.  On  adding  sulphuric  acid  chlorine  is  evolved,  easily  recog¬ 
nized  by  its  colour  and  odour.  5.  When  calcined  they  leave  chlo¬ 
rides  of  metals,  by  the  examination  of  which,  therefore,  the  base  is 
easily  discovered. 

Organic  liquids. — These  compounds  undergo  decomposition  in  con¬ 
tact  with  most  kinds  of  organic  matter,  especially  with  albumen,  even 
in  the  form  of  mucous  membrane.  Galtier  found  that  when  hypo¬ 
chlorite  of  potash  was  mixed  in  equal  parts  with  milk  or  coffee,  the 
smell  of  chlorine  had  completely  disappeared  in  about  half  an  hour, 
and  the  presence  of  this  gas  could  not  even  be  detected  by  the  addi¬ 
tion  of  an  acid.  (Op.  cit.  i.  252.) 

MURIATE  OE  AMMONIA  (SAL  AMMONIAC). 

This  salt,  according  to  the  experiments  of  Orfila,  acts  as  a  poiso 
on  dogs,  whether  introduced  into  the  stomach  or  the  cellular  tissue 
It  is  absorbed,  carried  into  the  circulation,  and  acts  specially  on  the 
nervous  system,  as  well  as  upon  the  stomach.  The  mucous  mem¬ 
brane  was  found  in  one  case  slightly  reddened.  Its  effects  on  man  are 
unknown,  and  probably  it  is  not  more  energetic  as  an  irritant  than 
the  chloride  of  sodium  or  potassium.  (Toxicologie,  i.  265.) 

Treatment. — The  promotion  of  vomiting.  There  is  no  known 
antidote. 

Chemical  analysis. — As  a  solid  this  salt  is  known  by  its  tough 
fibrous  character.  1.  It  is  entirely  volatile.  2.  It  is  soluble  in  wrater, 
forming  a  neutral  solution ;  but  on  boiling  this  becomes  acid.  3.  If 
moderately  concentrated,  the  solution  gives  a  yellow  precipitate  with 
bichloride  of  platina.  4.  Muriatic  acid  is  detected  in  it  by  the  addi¬ 
tion  of  nitrate  of  silver  and  nitric  acid.  5.  The  ammonia  is  detected 
by  boiling  the  solution  with  caustic  potash,  or  heating  the  dry  pow¬ 
dered  salt  with  lime. 
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Prom  organic  liquids  it  may  be  obtained  by  filtration  and  slow  eva¬ 
poration.  The  salt  may,  however,  be  present  in  small  quantities,  as  a 
result  of  the  process  of  putrefaction. 

NITRATE  OF  POTASH.  NITRE.  SALTPETRE. 

This  well-known  salt  is  largely  employed  in  the  arts.  It  is  an 
irritant,  but  only  acts  as  such  when  taken  in  a  large  dose.  It  has 
destroyed  life  on  several  occasions.  Its  effects  are,  however,  somewhat 
uncertain.  An  ounce,  and  even  two  ounces  have  been  taken  without 
causing  very  alarming  symptoms.  (Ed.  M.  and  S.  J.  xiv.  34.)  Dr. 
Bennett  states  that  M.  Gendrin  was  in  the  habit  of  giving  it  in  doses 
varying  from  six  to  twelve,  or  sixteen  drachms  in  the  twenty-four 
hours  without  any  dangerous  symptoms  resulting.  (Med.-Chir.  Review, 
April  1844,  549.)  M.  Mozade  has  more  recently  given  it  with 
benefit  in  cases  of  dropsy  in  from  three  to  five  drachm  doses.  (L’ Union 
Medicale,  3  Juin,  1847,  274.)  According  to  Tourtelle,  no  injury  has 
followed  even  in  cases  where  it  was  given  in  doses  of  an  ounce. 
(Galtier,  Toxicologie,  i.  268.)  Tartra  denied  that  it  had  poisonous 
properties  even  in  a  very  large  dose,  (op.  cit.  135,)  but  cases  have 
occurred  which  now  leave  no  doubt  on  the  subject.  In  one  instance, 
quoted  by  Orfila,  an  ounce  of  nitre  was  taken  by  a  lady  in  mistake  for 
other  salts.  In  a  quarter  of  an  hour,  she  suffered  from  nausea,  vomit¬ 
ing  and  purging,  and  the  muscles  of  the  face  were  convulsed.  The 
pulse  was  weak,  the  respiration  laborious,  and  the  extremities  cold ; 
but  there  was  a  sense  of  burning  heat  and  severe  pain  in  the  epigas¬ 
trium.  She  died  in  three  hours  after  taking  the  dose.  On  dissection, 
the  stomach  was  found  highly  inflamed,  and  the  membrane  detached 
in  various  parts.  Near  the  pylorus,  the  inflammation  had  a  gangrenous 
character.  A  large  quantity  of  liquid  coloured  by  blood  was  found  in 
the  stomach,  (i.  283.)  In  another  case,  which  proved  fatal  in  sixty 
hours,  where  an  ounce  and  a  half  of  nitre  had  been  taken,  a.  small  per¬ 
foration  was  found  in  the  stomach,  (ib.)  My  friend,  Dr.  Geoghegan, 
of  Dublin,  has  communicated  to  me  the  following  case  : — A  man  took 
from  an  ounce  to  an  ounce  and  a  half  of  nitre  by  mistake  for  salts. 
Severe  pain  in  the  abdomen  followed,  with  violent  vonnting,  but  no 
purging  so  far  as  could  be  ascertained.  He  died  in  about  two  hours 
after  taking  the  salt.  On  examination  of  the  body,  a  bloody  mucus 
was  found  in  the  stomach, — the  lining  membrane  was  of  a  brownish 
red  colour,  generally  inflamed,  and  in  parts  detached  from  the  coat 
beneath.  None  of  the  poison  could  be  detected  in  the  stomach  ;  but 
its  nature  was  clearly  established  from  the  analysis  of  a  portion  left  in 
the  vessel  which  had  contained  the  draught. 

Two  men  swallowed,  each,  one  ounce  of  nitre  by  mistake  for  Glauber’s 
salt.  They  almost  immediately  experienced  a  sense  of  coldness  in  the 
course  of  the  spine,  trembling  in  the  limbs,  with  violent  vomiting  and 
purging.  The  stools  were  bloody.  They  recovered  in  the  course  of 
a  few  days.  (Casper’s  Wochenschrift,  xviii.  1841.)  A  case  is  re- 
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ported  in  the  same  journal,  where  one  ounce  of  nitre  killed  a  man  in 
thirty-six  hours. 

A  case  recently  occurred  at  Manchester,  in  which  an  old  man,  set.  60, 
lost  his  life  from  an  overdose  of  nitre  which  he  had  taken  as  a  medicine, 
The  dose  amounted  to  about  ten  drachms :  it  caused  profuse  diarrhoea 
and  death  in  about  five  hours.  Death  was  referred  to  inflammation  of 
the  mucous  membrane  of  the  stomach  and  bowels,  owing  to  the  irritant 
action  of  the  nitre.  In  a  case  reported  by  Dr.  Letheby,  a  female, 
set.  28,  swallowed  in  two  doses  taken  on  two  days,  about  an  ounce  of 
nitrate  of  potash.  After  the  second  dose,  she  was  attacked  with  severe 
burning  pain  in  the  stomach,  and  violent  vomiting  followed  by  collapse. 
There  was  no  purging,  and  the  secretion  of  urine  was  stopped.  The 
girl  recovered  in  a  few  days.  (Pharm.  Journal.  Peb.  1846,  356.) 

In  another  case,  reported  by  Mr.  Gillard,  a  man  recovered  in  four 
days  after  having  swallowed  two  ounces  of  nitrate  of  potash  by  mistake 
for  Epsom  salts.  In  about  five  minutes  after  taking  the  nitre,  he  felt 
a  burning  pain  in  his  stomach,  and  this  was  immediately  followed  by 
sickness.  Free  vomiting  was  excited  by  mustard ;  and  this  probably 
led  to  his  recovery.  (Prov.  Med.  Journ.  Aug.  19,  1846,  382.)  These 
facts  show  how  very  uncertain  are  the  effects  of  this  saline  compound. 

Poisoning  by  nitre  has  been  hitherto  the  result  of  accident.  It  is 
never  taken  for  the  purpose  of  suicide,  the  popular  opinion  being,  that 
it  is  not  poisonous ;  although  the  above  cases  show  that  it  destroys 
life  with  greater  rapidity  than  is  commonly  observed  in  the  action  of 
arsenic  and  corrosive  sublimate.  It  is  never  likely  to  be  employed 
by  a  murderer,  since  a  dose  sufficient  to  kill,  could  not  be  secretly 
exhibited. 

Treatment. — There  is  no  antidote  known.  Vomiting  should  be 
freely  promoted. 

Chemical  analysis. — See  Nitric  Acid,  (ante,  p.  226.)  From 
the  researches  of  Wohler,  it  would  appear  that  this  salt  is  absorbed 
and  eliminated  in  the  urine.  He  detected  it  in  the  mine  of  a  horse 
four  hours  after  he  had  given  to  the  animal,  five  ounces  of  nitre.  M. 
Reynard  also  detected  it  in  the  urine  of  persons  to  whom  it  had 
been  given  medicinally.  His  plan  consisted  in  throwing  down  the 
sulphates  and  phosphates  of  the  urine  by  a  solution  of  baryta ;  filtering, 
evaporating  to  dryness,  and  treating  the  residue  with  pure  alcohol  in 
order  to  dissolve  out  urea  and  other  substances  soluble  in  this  men¬ 
struum.  The  nitre  was  then  procured  by  digestion  in  water,  evapora¬ 
tion,  and  crystallization.  (Galtier,  Toxicologie,  i.  262.)  Orfila  states 
that  he  has  detected  nitre  in  the  liver,  spleen,  kidneys,  and  mine  of 
animals  poisoned  by  it.  (Ann.  d’Hyg.  1842,  ii.  434.) 

SULPHATE  OF  POTASH. 

This  salt  was  formerly  called  Sal  de  Duobus,  or  Sal  Polychrest.  It 
has  been  regarded  as  inert,  but  of  late  years  it  has  given  rise  to  some 
important  medico-legal  investigations.  A  lady,  about  a  week  after  her 
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delivery,  took,  by  the  prescription  of  her  medical  attendant,  about  ten 
drachms  of  the  sulphate  of  potash  in  divided  doses,  as  a  laxative.  After 
the  first  dose,  she  was  seized  with  severe  pain  in  the  stomach,  nausea, 
vomiting,  purging,  and  cramps  in  the  extremities.  These  symptoms 
became  aggravated  after  each  dose,  and  she  died  in  two  hours .  It  was 
supposed  that  some  poison  had  been  given  by  mistake ;  but  that  was  not 
the  case,  and  the  question  was,  whether  her  death  was  or  was  not  caused 
by  the  sulphate  of  potash.  On  inspection  of  the  body,  the  mucous  mem¬ 
brane  of  the  stomach  and  intestines  was  found  pale,  except  the  valvulee 
conniventes,  which  were  reddened.  The  stomach  contained  a  large 
quantity  of  reddish  coloured  liquid,  which,  on  analysis,  was  found  to 
contain  only  sulphate  of  potash,  and  no  trace  of  any  common  irritant 
poison.  The  examiners  referred  death  to  the  sulphate  of  potash  given 
in  an  unusually  large  dose,  whereby  it  had  acted  as  an  irritant  poison 
in  a  person  whose  constitution  was  already  much  debilitated.  (Ann. 
d’Hyg.  Avril  1842.) 

The  question  whether  this  is  to  be  regarded  as  a  poisonous  salt,  of 
an  irritant  nature,  has  been  much  debated  among  members  of  the 
profession,  owing  to  a  case  which  was  tried  at  the  Central  Criminal 
Court  in  October  1848.  (The  Queen  v.  Haynes.)  The  prisoner  had 
given  the  deceased,  the  night  before  her  death,  two  ounces  of  sulphate 
of  potash,  dissolved  in  water ;  and  it  was  alleged  that  she  had,  a  fort¬ 
night  previously  to  this,  taken,  in  divided  doses,  as  much  as  a  quarter 
of  a  pound  of  the  salt.  The  woman  supposed  herself  to  be  pregnant, 
which  was  disproved  by  an  examination  of  the  body  ;  and  it  was  charged 
that  the  prisoner  had  given  her  the  salt  with  the  intention  of  causing 
a  miscarriage.  After  the  last  dose,  she  was  seized  with  sickness,  aud 
died  within  a  very  short  time.  The  stomach  was  found  empty,  but 
highly  inflamed,  and  there  was  blood  effused  on  the  brain.  One 
medical  witness  referred  death  to  the  action  of  this  salt  as  an  irritant 
poison ;  the  other  to  apoplexy,  as  an  indirect  result  of  the  violent 
vomiting  caused  by  it.  The  prisoner  was  acquitted  of  the  charge  of 
murder,  but  subsequently  found  guilty  of  the  administering  the  sulphate 
with  intent  to  procure  abortion.  Both  of  the  witnesses  admitted  that, 
in  small  doses,  the  salt  was  innocent;  but  that  in  the  dose  of  two 
ounces  it  would  produce  dangerous  effects.  A  portion  of  the  sulphate 
in  this  case  was  examined  by  Mr.  Brande,  as  it  was  suspected  that  som 
poisonous  substance  might  have  become  accidently  mixed  with  it ;  but 
it  was  found  to  be  pure. 

It  is  not  improbable,  from  the  symptoms  and  the  inflamed  state  of 
the  stomach,  that  the  salt  acted  here  as  an  irritant  poison ;  and  the 
fact  of  its  being  an  innocent  medicine  in  small  doses  appears  to  be  no 
sound  objection  to  this  view ;  for  the  same  circumstance  is  observed  i  I 
with  respect  to  many  substances,  the  poisonous  or  noxious  properties 
of  which  cannot  admit  of  dispute.  Some  have  ascribed  the  irritant 
effects  of  this  and  other  saline  medicines — such  as  cream  of  tartar, — in 
large  doses,  to  their  insolubility,  and  to  the  fine  spicula  of  the  pow- 
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dered  salt  acting  mechanically  upon  the  mucous  membrane  of  the 
stomach.  This  explanation  does  not  appear  admissible  :  1st,  because 
some  of  these  saline  medicines,  when  taken  dissolved — such  as  alum 
and  nitre — have  had  a  similar  action ;  and,  2nd,  the  effects  are  very 
different,  and  far  more  rapidly  fatal  than  in  those  cases  where  me¬ 
chanical  irritants — such  as  fine  sand  or  iron  filings — have  been  taken. 
In  short,  there  is  no  doubt  that  if  a  similar  quantity  of  the  salt  were 
taken  perfectly  dissolved  in  water,  it  would  have  an  equally  irritant 
effect ;  and  sulphate  of  potash  has  been  known  to  act  in  this  way,  when 
taken  in  divided  and  therefore  in  very  soluble  doses.  A  case  in  which 
it  thus  proved  fatal  in  two  hours ,  has  been  already  reported  (supra). 
According  to  Mr.  Mowbray  (Medical  Gazette,  xxxiii.  p.  54,)  sulphate  of 
potash  is  a  salt  much  employed  in  France  as  a  popular  abortive.  He 
quotes  several  instances  in  which,  in  large  doses,  it  produced  severe 
symptoms,  resembling  those  of  irritant  poisoning,  and  even  death. 
In  one  case,  two  drachms  acted  powerfully ;  and  in  another,  that  fell 
under  his  own  observation,  four  drachms  of  the  salt,  administered  to 
a  lady  after  her  confinement,  had  all  the  effects  of  an  irritant  poison. 
The  case  of  Haynes  is  the  first  instance  in  which,  I  believe,  it  is  pub¬ 
licly  known  to  have  proved  fatal  in  England;  and  it  shows  that 
substances,  commonly  regarded  as  innocent,  may  give  rise  to  important 
questions  in  toxicology. 

There  is  no  doubt  that  the  most  simple  purgative  salts  may,  under 
certain  circumstances  and  when  given  in  large  doses,  destroy  life.  A 
case  has  been  already  related  (ante,  p.  8)  in  which  sulphate  of  magnesia 
caused  death,  and  gave  rise  to  a  criminal  charge  in  this  country.  It 
is  said  that  sulphate  of  potash  has  in  some  cases  caused  vomiting  and 
other  serious  symptoms,  from  its  containing  as  impurity  sulphate  of 
zinc.  This  would  be  easily  discovered  by  adding  the  ferrocyanide  of 
potassium,  which  gives  a  white  precipitate  with  a  salt  of  zinc. 

Chemical  analysis. — Sulphate  of  potash  is  easily  identified.  It 
is  a  diy  hard  salt,  soluble  in  water,  forming  a  neutral  solution.  This 
solution,  if  sufficiently  concentrated,  is  precipitated  both  by  tartaric 
acid  and  bichloride  of  platina,  whereby  potash  is  indicated ;  and  the 
presence  of  sulphuric  acid  is  known  by  the  action  of  a  salt  of  barytes. 
Organic  liquids.  This  salt  being  insoluble  in  alcohol,  may  have  the 
organic  matter  removed  from  it  by  treating  the  liquid  containing  it 
(previously  concentrated)  with  alcohol : — or  the  substance  containing 
the  salt  may  be  evaporated  to  dryness  and  incinerated,  when  the 
sulphate  may  be  obtained  by  lixiviating  the  calcined  residue  with 
distilled  water.  The  sulphate  of  potash  exists  naturally  in  some 
animal  fluids,  but  only  in  minute  traces. 

SULPHATE  OF  ALUMINA  AND  POTASH.  ALUM. 

This  substance  is  very  commonly  known ;  but  it  does  not  appear  to 
have  given  rise  to  many  accidents,  at  least  in  this  country,  One  casq 
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of  death  from  alum,  appears  in  the  Registration  Report  for  1838-9. 

A  singular  case  occurred  in  Paris,  in  1828,  in  which  the  alleged 
noxious  properties  of  alum  were  brought  into  question.  A  lady- 
swallowed  a  quantity  of  calcined  alum  dissolved  in  warm  water,  which 
had  been  supplied  to  her  by  mistake  for  powdered  gum.  The  quantity 
taken  was  less  than  half  an  ounce.  She  immediately  complained  of  a 
burning  pain  in  the  mouth,  throat  and  stomach.  She  afterwards 
suffered  from  thirst,  violent  vomiting,  and  general  disturbance  of  the 
system,  from  which  she  recovered  in  the  course  of  two  or  three  days. 
These  effects  were  referred  to  the  alum,  and  the  party  who  supplied  it 
by  mistake  was  condemned  to  a  severe  punishment.  On  the  case 
being  carried  to  an  appeal,  Orfila  contended  that  alum  was  not  a 
poison ;  although  he  admitted  that  in  the  calcined  state  it  was  a  caustic, 
and  in  order  to  establish  his  opinion  of  its  inertness,  he  offered  to 
swallow  half  an  ounce  on  the  spot !  He  referred  the  symptoms  under 
which  the  party  laboured  to  some  other  cause ;  but  on  being  further 
questioned,  he  admitted  that  a  solution  of  calcined  alum  was  likely  to 
produce  more  serious  effects  than  common  gum,  which  the  party 
should  have  taken.  The  punishment  was  mitigated.  (Ann.  d’Hyg. 
1829,  i.  234.)  Orfila  has  since  found  that  alum  in  a  large  dose, 
operates  fatally  on  animals,  destroying  life  in  the  course  of  a  few  hours ! 
He  states  that  he  detected  the  salt  in  these  cases  in  the  substance  of 
the  stomach,  liver,  spleen,  and  in  the  urine.  (Ann.  d’Hyg.  1842,  ii. 
433.)  The  reader  will  find  a  singular  case  of  supposed  poisoning  by 
alum  in  the  Ann.  d’Hyg.  1832,  ii.  180. 

The  symptoms  produced  by  alum  in  a  large  dose,  are  frothing  at 
the  mouth,  vomiting  (the  vomited  matters  containing  alum),  purging, 
depression,  weakness  of  the  limbs,  and  the  principal  appearance  is  a 
reddish-brown  colour  of  the  mucous  membrane,  which  may  be  found 
softened  or  disorganized,  either  wholly  or  in  patches. 

We  cannot  therefore  refuse  to  admit  the  possibility  of  this  substance 
acting  as  an  irritant,  on  the  same  principle  on  which  we  admit  the 
irritant  properties  of  salts  of  a  far  more  innocent  character.  It  is, 
however,  proper  to  observe,  that  this  salt,  given  in  large  doses  to 
animals,  does  not  appear  to  affect  them  seriously  unless  the  oesophagus 
be  tied :  three  drachms  have  been  taken  at  a  dose,  by  patients,  dissolved 
in  six  ounces  of  liquid,  without  any  inconvenience  resulting. 

Treatment. — The  promotion  of  vomitiug  and  the  free  administra¬ 
tion  of  calcined  magnesia. 

Chemical  analysis. — Common  alum  possesses  a  peculiar  and 
astringent  taste.  It  easily  dissolves  in  water,  forming  an  acid  solution, 
which  crystallizes  on  evaporation  in  regular  octohedra.  Its  solution 
is  not  affected  by  ferrocyanide  of  potassium  or  sulphuretted  hydrogen 
gas,  whereby  it  is  known  from  the  true  metallic  saline  solutions.  Its 
sulphuric  acid  may  be  detected  by  a  salt  of  barytes.  On  adding  : 
potash,  a  white  precipitate  of  alumina  falls  down,  which  is  redissolved 
by  the  addition  of  a  larger  quantity  of  the  alkali.  By  this  last  cha- 


EFFECTS  OF  COMMON  SALT.  ANALYSIS. 


291 


racter,  it  is  known  from  the  alkaline  earths  which  are  precipitated  from 
their  solutions  by  potash,  hut  the  precipitates  are  not  redissolved.  On 
adding  ammonia  in  excess,  alumina  falls  down.  This  may  be  separated 
by  filtration,  and  on  evaporating  the  liquid  portion,  and  incinerating 
the  saline  residue,  there  will  be  found  sulphate  of  potash.  Calcined 
alum  is  a  white  uncrystalline  substance,  only  partially  soluble  in  water. 
About  one-sixth  is  left  as  a  residuary  white  powder,  easily  soluble  in  a 
mineral  acid,  and  yielding  alum  by  crystallization.  The  quantity  dis¬ 
solved  by  boiling  water  is,  however,  sufficient  to  allow  its  nature  to  he 
determined.  From  organic  liquids  it  may  be  obtained  by  evaporation 
and  incineration. 

CHLORIDE  OF  SODIUM.  COMMON  SALT. 

For  the  alleged  poisonous  properties  of  this  substance,  see  ante,  p.  2. 
These  effects  have  been  ascribed  to  the  presence  of  iodide  of  sodium  or 
arsenic,  but  pure  salt  may  undoubtedly  act  as  an  irritant.  It  is 
exceedingly  important  in  a  medico-legal  view  to  know  that  arsenic  has 
been  found  in  salt  as  a  fraudulent  admixture.  (See  Ann.  d’Hyg.  1830, 
ii.  432;  also  1832,  ii.  288.) 

Chemical  analysis. — This  has  been  already  referred  to  in  the 
description  of  the  processes  for  detecting  muriatic  acid.  On  this 
account,  as  well  as  from  the  fact  that  it  has  already  caused  death 
when  administered  in  a  large  dose,  it  may  be  proper  to  mention  more 
in  detail  the  chemical  characters  by  which  it  may  be  identified.  1.  It 
is  easily  dissolved  by  water,  and  a  portion  of  the  solution  slowly  eva¬ 
porated  on  a  slip  of  glass,  yields  well-defined  cubic  crystals.  2.  It  is 
insoluble  in  pure  alcohol.  3.  It  yields  abundant  acid  vapours  with  a 
kind  of  effervescence,  when  strong  sulphuric  acid  is  poured  on  it. 
These  vapours  form  a  dense  white  solid  cloud,  when  a  rod  dipped  in 
strong  ammonia  is  brought  near  to  them.  4.  It  yields  chlorine  gas 
when  heated  with  equal  parts  of  sulphuric  acid,  water,  and  peroxide  of 
manganese : — the  chlorine  being  recognised  by  its  usual  characters, 
(ante,  p.  235).  About  one-twentieth  of  a  gram  of  the  chloride  may 
be  in  this  way  analysed,  if  the  experiment  be  performed  in  a  proportion- 
ably  small  tube.  5.  The  solution  of  the  salt  gives  an  abundant  white 
clotted  precipitate  with  nitrate  of  silver — possessing  all  the  chemical 
properties  of  chloride  of  silver.  (See  ante,  p.  235.)  These  properties 
of  the  precipitate  must  be  positively  determined,  since  there  are 
numerous  other  salts  which  are  precipitated  white  by  nitrate  of  silver. 
These  experiments,  it  will  be  perceived,  merely  indicate  the  presence 
of  chlorine  or  muriatic  acid.  The  characters  of  soda  have  been  already 
given,  p.  271. 

SALTS  OF  BARYTA. 

The  principal  salts  are  the  Chloride,  Nitrate,  Acetate,  and  Car¬ 
bonate,  the  last  of  which  is  insoluble  in  water.  The  sulphate,  from  its 
great  insolubility,  is  said  not  to  be  poisonous  ;  but  it  would  be  well 
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that  this  should  he  established  by  experiment,  since  insolubility  is  no 
criterion  whatever  of  a  substance,  being  inert ;  although  it  is  often 
erroneously  assumed  to  be  so,  and  the  doctrine  of  chemical  antidotes 
is  chiefly  founded  on  this  view.  Calomel  and  arsenite  of  copper  are  as 
insoluble  as  the  sulphate  of  barytes,  and  yet  are  known  to  have  a  very 
powerful  action  on  the  body.  (See  ante,  chapter  on  Antidotes.) 

The  only  two  preparations  of  baryta  that  have  yet  caused  death, 
are  the  Chloride  and  the  Carbonate. 

CHLORIDE  OP  BARIUM. 

One  case  of  poisoning  by  this  salt  is  reported  by  Wildberg.  The 
symptoms  were  those  of  irritation,  combined  with  an  affection  of  the 
brain  and  nervous  system.  Vertigo,  convulsions,  and  paralysis,  have 
been  remarked  among  them.  In  the  case  referred  to,  half  an  ounce 
proved  fatal  in  two  hours  : — in  another  instance,  one  ounce  taken  by 
mistake  for  Glauber’s  salt  destroyed  life  in  an  hour.  In  small  doses 
even,  the  chloride  has  been  found  to  affect  the  system  powerfully. 
Orfila  has  satisfied  himself  that  the  chloride  of  barium  is  absorbed. 
He  states  that  he  has  detected  it  in  -  the  liver,  spleen,  and  kidneys  of 
animals  poisoned  by  it.  (Ann.  d’Hyg.  1842,  ii.  217.) 

Some  years  ago,  this  salt  was  discovered  by  Tiedemann  and  Gmelin 
in  the  urine  and  the  blood  of  the  mesenteric  veins  and  vena  portae, 
four  hours  after  it  had  been  given  to  animals.  Hence  there  can  be  no 
doubt  that  it  is  absorbed,  since  baryta  is  not  a  natural  constituent  of 
the  body. 

CARBONATE  OP  BARYTA. 

The  carbonate  of  baryta  is  said  to  have  destroyed  life  in  two  cases, 
in  each  of  which  only  one  drachm  was  taken ;  but  the  following  case, 
which  occurred  to  Dr.  Wilson,  shows  that  this  compound  is  not  so  poison¬ 
ous  as  the  chloride.  A  young  woman  swallowed  half  a  tea-cupful  of  the 
powdered  carbonate,  mixed  with  water,  at  a  time  when  she  had  been 
fasting  for  twenty-four  hours.  There  was  no  particular  taste.  In  two 
hours,  she  experienced  dimness  of  sight,  double  vision,  ringing  in  the 
ears,  pain  in  the  head,  and  throbbing  in  the  temples,  with  a  sensation 
of  distension  and  weight  at  the  epigastrium.  There  was  also  palpita¬ 
tion  of  the  heart.  After  a  time  she  complained  of  pain  in  the  legs 
and  knees,  and  cramps  in  the  calves.  She  vomited  twice,  a  fluid  like 
chalk  and  water.  The  skin  was  hot  and  dry,  the  pulse  frequent,  full, 
and  hard.  These  symptoms  gradually  abated,  and  she  recovered, 
although  the  pain  in  the  head  and  epigastrium  continued  for  a  long 
time.  (Med.  Gaz.  xiv.  448.) 

ACETATE  OF  BARYTA. 

The  acetate  of  baryta  would,  no  doubt,  prove  an  active  poison  ;  but 
it  is  not  much  known. 
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TREATMENT. 

The  alkaline  sulphates,  either  of  soda  or  magnesia,  should  he 
exhibited  freely  in  water ;  hut,  unless  the  patient  is  seen  early,  no 
treatment  is  likely  to  avail.  The  sulphates  render  the  baryta  less 
soluble,  and  certainly  diminish,  if  they  do  not  altogether  destroy  its 
poisonous  properties.  They  will  be  of  little  service  when  the  car¬ 
bonate  has  been  taken.  In  this  case  emetics  and  the  stomach-pump 
may  be  used.  As  a  chemical  antidote  to  the  carbonate,  a  mixture  of 
vinegar  with  an  alkaline  sulphate  may  be  employed.  It  would  of 
course  be  improper  to  administer  diluted  sulphuric  acid ;  and  any  other 
acid  would  render  the  poison  more  soluble. 

CHEMICAL  ANALYSIS. 

The  soluble  salts  of  baryta  possess  these  characters  in  common : — = 
1.  They  are  precipitated  white  by  sulphuric  acid  or  an  alkaline  sul¬ 
phate,  even  when  considerably  diluted;  those  of  lime  are  not  pre¬ 
cipitated,  and  those  of  strontia  are  very  slowly  precipitated  when  the 
respective  solutions  are  diluted.  2.  Diluted  solutions  of  the  salts  of 
baryta  are  not  precipitated  by  oxalic  acid ;  those  of  strontia  and  lime 
are  precipitated,  even  when  much  diluted  with  water.  Oxalate  of 
ammonia  will  throw  down  the  salts  of  the  three  bases,  unless  the 
solution  of  the  b  ary  tic  salt  be  exceedingly  diluted,  when  no  precipitate 
is  formed  in  it,  or  if  formed,  it  is  easily  redissolved  by  oxalic  acid. 
Solutions  of  the  salts  of  strontia  and  lime,  when  equally  diluted,  are, 
however,  readily  precipitated  by  oxalate  of  ammonia,  and  the  precipitate 
is  not  soluble  in  oxalic  acid.  3.  The  powdered  salts  of  baryta,  when 
burned  on  a  platina  wire  in  the  flame  of  alcohol,  give  a  greenish  yellow 
colour ;  those  of  strontia  and  lime  give  a  rich  crimson  red.  This  ex¬ 
periment  applies  only  to  the  soluble  salts.  The  acids  of  the  salts  are 
known  by  their  respective  tests.  The  Chlorine  of  the  Chloride  of 
barium  is  known  by  the  action  of  nitrate  of  silver,  (p.  235,  ante) : — 
the  Nitrate  of  barytes,  by  precipitating  the  solution  with  sulphate  of 
potash  and  obtaining  nitre  from  the  filtered  liquid, — by  at  once  adding 
to  a  saturated  solution  of  the  salt,  copper  filings  and  an  excess  of  strong 
sulphuric  acid,  or  by  adding  it  in  powder  to  the  sulphate  of  narcotine, 
(p.  226,  ante).  The  Carbonate  of  baryta,  by  its  becoming  dissolved 
with  effervescence  in  diluted  nitric  acid,  and  the  action  of  the  proper 
tests  on  the  resulting  soluble  nitrate.  Lastly,  the  Acetate ,  by  boiling 
the  solution  with  the  diluted  sulphuric  acid,  when  acetic  acid  escapes, 
easily  known  by  its  odour.  The  solution  of  this  last-mentioned  salt 
is  known  from  the  other  soluble  salts  of  baryta  by  its  being  precipitated, 
when  concentrated,  by  tartaric  acid,  in  an  excess  of  which  it  is  soluble, 
as  well  as  in  a  large  quantity  of  water. 

In  organic  liquids. — If  the  salt  of  baryta  be  dissolved,  a  good  trial 
test  is  diluted  sulphuric  acid.  This  gives  an  abundant  white  precipi¬ 
tate  should  the  poison  be  present  in  any  quantity.  We  may  then 
throw  down  the  whole  of  the  poison  by  an  alkaline  sulphate, — separate 
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this  by  filtration,  dry  it  and  incinerate  it  with  the  organic  matter  with 
the  addition  of  a  little  charcoal.  In  this  way,  it  will  be  converted  to 
sulphuret  of  barium,  which  may  be  decomposed  by  washing  it  with 
diluted  muriatic  acid,  when  chloride  of  barium,  in  a  state  fit  for  test¬ 
ing,  will  be  obtained.  It  is  proper  to  observe,  that  pure  baryta  and 
its  salts  are  very  apt  to  be  confounded  with  subacetate  of  lead  and 
other  compounds  of  this  metal.  A  clear  distinction  consists  in  this  : 
the  salts  of  lead  are  blackened  by  hydro -sulphuret  of  ammonia — those 
of  baryta  are  not.  Besides,  sulphate  of  lead  recently  precipitated  is 
easily  soluble  in  concentrated  muriatic  acid,  while  sulphate  of  baryta 
is  quite  insoluble  in  this  acid. 
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CHAPTER  XXII. 

PHOSPHORUS — SYMPTOMS  AND  POST-MORTEM  APPEARANCES — ITS 

ENERGY  AS  A  POISON — CHRONIC  POISONING — CHEMICAL  ANALYSIS. 

CHLORINE — IRRITANT  PROPERTIES  OE  A  SOLUTION  OP  CHLORINE. 

BROMINE — ITS  EPPECTS  ON  ANIMALS.  IODINE — SYMPTOMS  AND 

POST-MORTEM  APPEARANCES — TREATMENT — ANALYSIS.  SULPHUR. 

The  metalloidal  substances  which  here  require  consideration  are  Phos¬ 
phorus,  Chlorine,  Bromine,  Iodine,  and  Sulphur. 

PHOSPHORUS. 

It  it  not  often  that  we  hear  of  cases  of  poisoning  by  phosphorus  or 
its  compounds.  The  following  instance  has  been  reported  by  Mr. 
Shephard,  of  Stonehouse.  (Lancet,  Dec.  1843.)  A  child,  between 
two  and  three  years  of  age,  had  been  caught  in  the  act  of  sucking  and 
swallowing  the  heads  of  lucifer  matches.  Two  days  afterwards  she 
appeared  unwell, — there  was  some  feverish  excitement,  but  no  active 
symptoms.  The  bowels  were  open,  but  the  child  did  not  suffer  from 
pain,  vomiting,  or  diarrhoea.  Five  hours  after  she  was  first  seen,  she 
became  violently  convulsed,  and  she  died  three  hours  afterwards.  On 
inspection,  a  quantity  of  mucus  mixed  with  blood,  of  a  coffee-ground 
colour,  was  found  in  the  stomach.  The  mucous  membrane  of  the 
organ  was  very  vascular  throughout,  and  for  the  space  of  about  two 
inches  it  had  a  florid-red  colour,  and  was  covered  with  mucus.  There 
were  no  less  than  ten  invaginations  in  the  small  intestines,  many  of 
which  included  from  two  to  three  inches  of  intestine,  which  was  in¬ 
flamed  at  the  invaginated  parts.  There  was  no  appearance  of  stran¬ 
gulation,  and  the  bowels  were  empty.  The  medical  opinion  given  at 
the  inquest  was,  that  phosphorus,  in  a  finely  divided  state,  was  the 
cause  of  death,  and  a  verdict  was  returned  accordingly.  More  recently 
a  female  committed  suicide  by  dissolving  in  vinegar  the  phosphorus 
from  the  ends  of  matches.  She  swallowed  this  mixture,  and  after 
undergoing  the  most  severe  suffering  for  eight  days,  she  died  labouring 
under  symptoms  resembling  those  of  hydrophobia.  (Journ.  de  Chim. 
Med.  1846,  668.) 

A  case  is  reported  in  the  Lancet  (September  14,  1844),  in  which 
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phosphorus  given  as  a  medicine  proved  fatal  to  a  hoy  aged  ten  years. 
The  deceased  had  taken  phosphorus  in  pills  and  in  an  oleaginous  mix¬ 
ture  for  nearly  four  weeks.  These  were  prescribed  by  a  medical 
practitioner.  When  seen  he  was  lying  in  a  state  of  stupor,  quite  in¬ 
sensible,  labouring  under  strong  convulsions,  hurried  breathing,  and  a 
small  pulse.  He  died  some  hours  afterwards.  The  principal  appear¬ 
ances  were  congestion  of  the  brain,  a  bright  vermilion  colour  of  the 
anterior  surface  of  the  stomach  externally,  with  softening  of  the 
mucous  membrane  within, — and  the  marks  of  violent  irritation  and 
inflammation  of  the  muscular  coats  of  the  large  intestines.  The  quan¬ 
tity  of  phosphorus  taken  was  not  stated,  as  it  was  given  in  divided 
doses.  None  had  been  given  for  ten  days  previously  to  death;  neverthe¬ 
less  this  was  probably  due  to  the  long-continued  use  of  the  substance. 
The  stomach  contained  two  ounces  of  a  coffee-ground  liquid  and  a  large 
quantity  of  mucus.  A  singular  case  is  reported  by  Dr.  Graff,  in  which 
a  young  woman  swallowed  the  phosphorus  contained  on  about  three 
hundred  matches,  equal  to  rather  less  than  five  grains  of  pure  phosphorus, 
and  recovered  from  the  effects.  The  symptoms  do  not  appear  to  have 
been  very  severe,  a  fact  ascribed  by  the  reporter  to  the  phosphorus  having 
been  in  an  intimate  and  probably  insoluble  state  of  combination  with 
other  substances  in  the  matches.  Mr.  Shephard’s  case  above  related, 
shows  that  this  explanation  is  inadmissible,  and  we  must  look  upon 
this,  admitting  the  case  to  be  correctly  reported,  as  a  very  remarkable 
instance  of  recovery.  (Henke,  Zeitschrift,  1842,  ii.  288.) 

Symptoms  and  Effects. — So  few  cases  of  poisoning  by  phosphorus 
have  occurred,  that  we  are  scarcely  in  a  position  to  generalize  upon  its 
effects.  It  appears  to  be  a  powerful  irritant  poison,  operating  with 
some  uncertainty,  and  it  has  been  generally  after  many  days  that  it 
has  destroyed  life.  The  symptoms  are  also  exceedingly  protracted  in 
their  appearance.  Thus  it  is  only  after  many  hours,  and  sometimes 
one  or  two  days,  that  signs  of  irritation  and  other  alarming  symptoms 
appear,  among  which  convulsions  and  spasms  have  been  remarked ; 
but  when  these  once  come  on,  the  case  proceeds  rapidly  to  a  fatal  ter¬ 
mination.  In  the  first  instance  the  patient  experiences  a  disagreeable 
taste  resembling  garlick,  which  is  peculiar  to  this  poison.  The  allia¬ 
ceous  odour  may  be  perceived  in  the  breath.  There  is  an  acrid 
burning  sensation  in  the  throat,  thirst,  severe  pain  and  heat  in  the 
epigastrium,  with  nausea  and  vomiting  continuing  until  death.  The 
vomited  matters  are  of  a  dark-green  or  black  colour ;  they  have  the 
odour  of  garlick,  white  vapours  may  be  seen  to  proceed  from  them,  and 
in  the  dark  they  may  even  appear  phosphorescent.  Diarrhoea  is 
among  the  symptoms,  and  the  stools  have  been  observed  to  be  lumi¬ 
nous.  The  pulse  is  small,  frequent,  and  scarcely  perceptible. 

Chronic  poisoning  by  this  substance  is  accompanied  by  cardialgia, 
frequent  vomiting,  sense  of  heat  in  the  stomach,  diarrhoea,  tenesmus, 
pains  in  the  joints,  marasmus,  hectic  fever,  and  disease  of  the  stomach, 
under  which  the  patient  may  slowly  sink.  Phosphorus  in  small  doses 
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is  said  to  produce  strong  aphrodisiac  effects.  This  view  is  home  out 
by  the  facts  collected  by  Dr.  Hartcop.  (See  Casper’s  Wochenschrift, 
21.  Februar,  1846,  p.  115.)  Some  interest  has  been  lately  attached  to 
the  chronic  form  of  poisoning  by  phosphorus  from  the  researches  of 
Dr.  Strohl  and  others  on  the  effects  of  the  vapour  upon  individuals 
engaged  in  the  manufacture  of  phosphorus  matches.  It  has  been 
remarked  that  persons  thus  engaged  have  suffered  from  necrosis 
of  the  jaw,  carious  teeth,  and  suppuration.  There  has  been  also 
marked  irritation  of  the  respiratory  organs,  and  bronchitis  has  fre¬ 
quently  shewn  itself  among  them.  These  effects  have  been  attri¬ 
buted  to  the  respiration  of  the  vapours  of  phosphorus,  which  are 
supposed,  by  becoming  acidified,  to  act  chemically  upon  the  bones. 
The  subject  still  demands  inquiry;  but  a  very  good  summary  of  the 
facts,  by  Dr.  Beck,  will  be  found  in  the  American  Journal  of  Medical 
Sciences  for  Oct.  1846,  525.  A  case  in  which  pneumonia  was  con¬ 
sidered  to  have  been  induced  by  these  vapours,  is  reported  in  the 
Medical  Gazette  (vol.  xxxix.  p.  210),  and  another  well-marked  instance 
of  the  serious  local  and  constitutional  effects  of  these  acid  vapours  has 
been  published  by  Mr.  Wright.  (Med.  Times,  Dec.  19,  1846,  224.) 

According  to  M.  Dupasquier,  phosphorus  in  vapour  has  no  specific 
poisonous  action : — it  merely  irritates  the  lining  membrane  of  the  bron¬ 
chial  tubes,  and  this  effect  is  soon  lost  by  habit.  When  other  and 
more  dangerous  symptoms  supervene,  he  thinks  they  must  be  ascribed 
to  the  accidental  presence  of  arsenic  in  phosphorus.  (Journal  de 
Pharmacie,  Oct.  1846,  284;  also,  Gaz.  Med.  Dec.  5,  1846,  946.) 

Post-mortem  appearances. — From  what  has  been  already  stated, 
we  may  be  prepared  to  find  marks  of  irritation  and  inflammation  in  the 
stomach  and  viscera.  The  stomach  has  been  observed  to  be  much  con¬ 
tracted.  The  mucous  membrane  will  be  found  inflamed,  and  probably 
softened.  Gastro-enteritis  proceeding  to  gangrene  is  the  result  of  the 
action  of  this  poison.  M.  Worbe  found  the  stomach  perforated  in 
three  places  in  a  dog  which  had  been  poisoned  by  a  solution  of  phos¬ 
phorus  in  oil.  The  intestines  and  even  the  flesh  of  animals  poisoned 
by  phosphorus,  have  the  odour  of  garlick,  and  appear  luminous  in  the 
dark.  (Galtier,  Toxicologie,  i.  184.)  In  a  woman  who  died  while 
taking  phosphorus  medicinally,  it  was  remarked  that  the  whole  of  the 
viscera  of  the  body  were  luminous  ;  thus  indicating  the  extensive 
diffusion  of  the  poison.  (Casper’s  Wochenschrift,  21.  Feb.  1846, 
115.)  There  is  no  doubt  that  this  poison  is  absorbed,  although  death 
may  commonly  be  attributed  to  the  local  changes  which  it  produces 
in  the  body.  (For  a  further  account  of  the  appearances,  see  Casper’s 
Wochenschrift,  28.  Feb.  1846,  185.) 

Quantity  required  to  destroy  liee. — That  phosphorus  is  a 
very  active  poison,  is  proved  by  two  cases  quoted  by  Dr.  Christison 
(188).  In  one,  death  was  caused  by  a  grain  and  a  half  in  twelve 
days  ;  in  the  other,  by  two  grains  in  about  eight  days.  It  is  supposed 
to  operate  as  a  poison  only  by  becoming  converted  to  phosphoric  acid ; 
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but  this  is  disproved  by  the  fact,  that  phosphoric  acid  is  far  less  poi¬ 
sonous  than  phosphorus.  (See  Mineral  Acids,  ante,  p.  239.)  A 
person  has  been  killed  by  a  quantity  of  phosphorus  (case  supra)  equal 
to  less  than  three  and  a  half  grains  of  phosphoric  acid,  while  fifty 
grains  of  phosphoric  acid  have  been  given  to  a  rabbit  without  effect ! 

The  fatal  dose  is  liable  to  vary  according  to  many  circumstances. 
G-altier  states  that  it  is  comprised  between  three-quarters  of  a  grain 
and  two  grains,  and  that  even  a  third  of  a  grain  has  destroyed  life ; 
while  persons  have  recovered,  as  in  one  instance  referred  to  (p.  296),  from 
a  dose  of  five  grains.  In  a  case  reported  by  M.  Worbe,  and  quoted  by 
Orfila,  the  ascertained  fatal  dose  was  less  than  a  grain  and  a  half. 
The  subject  was  a  man  aged  27.  The  phosphorus  was  melted  in 
hot  water,  and  thus  swallowed.  Three  days  previously  he  had  taken 
less  than  half  a  grain  (three  centigrammes)  without  ill  effects.  The 
patient  suffered  from  all  the  effects  of  irritant  poisoning,  and  died 
in  twelve  days.  It  is  worthy  of  remark,  however,  that  no  active 
symptoms  showed  themselves  for  several  hours.  (Toxicologie,  i.  55.) 

Dr.  Hartcop  mentions  that  an  apothecary  took  by  way  of  experiment 
one  grain,  the  next  day  two  grains,  and  the  third  day  three  grains 
rubbed  with  sugar.  He  was  then  seized  with  gastro-enteritis,  and  died 
in  spite  of  every  attempt  to  save  him. 

The  smallest  fatal  dose  which  I  have  met  with  is  in  a  case  quoted 
by  Galtier.  A  woman,  aged  fifty-two,  took  in  divided  doses  in 
four  days  about  six  centigrammes,  or  less  than  one  grain ,  of  phosphorus 
dissolved.  The  largest  dose  taken  at  once,  i.  e.  on  the  fourth  day,  is 
stated  to  have  been  three  centigrammes  (0.462  grain),  or  less  than 
half  a  grain.  Symptoms  of  pain  and  irritation  appeared,  and  the 
patient  died  in  three  days.  The  oesophagus,  stomach,  and  small  intes¬ 
tines,  were  found  much  inflamed.  (Toxicologie,  i.  87.)  One  quarter 
of  a  grain  dissolved  in  oil,  has  been  known  to  produce  burning  heat  in 
the  abdomen,  vomiting,  and  diarrhoea. 

Period  at  which  death  takes  place. — The  earliest  period  is  in 
a  case  related  by  Orfila,  in  which  a  young  man  in  weak  health  took  a 
dose  of  phosphorus  (the  quantity  unknown),  and  died  in  four  hours. 
The  same  author  mentions  a  case  in  which  death  did  not  take  place 
until  after  the  lapse  of  seventeen  days.  In  general,  several  days  elapse 
before  a  fatal  result  takes  place,  ami  during  this  time  the  patient  un¬ 
dergoes  much  suffering.  This  was  observed  in  a  young  female  who 
swallowed  a  quantity  of  phosphorus-paste  intended  for  poisoning  rats. 
She  did  not  die  until  the  fifth  day.  (Journal  de  Chimie  Med.  1845, 
580.) 

Treatment. —  This  should  consist  in  the  administration  of  albuminous 
or  mucilaginous  drinks  holding  magnesia  suspended,  as  well  as  in  the  free 
use  of  emetics  and  purgatives.  When  the  symptoms  have  once  mani¬ 
fested  themselves,  it  is  difficult  to  arrest  their  progress,  and  there  is  no 
known  antidote  to  the  poison.  The  exhibition  of  oil  vrould  be  decidedly 
injurious,  as  this  dissolves  and  tends  to  diffuse  the  poison.  The  pre- 
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sence  of  phosphorus  in  the  matters  vomited  or  passed  by  stool,  is 
known  by  their  luminosity  in  the  dark. 

Chemical  analysis. — Phosphorus  is  easily  known  by  its  waxy 
appearance  and  its  remarkable  chemical  properties.  It  is  insoluble  in 
water,  and,  therefore,  lumps  of  it,  when  it  has  been  swallowed  in  sub¬ 
stance  and  speedily  ejected,  may  be  separated  from  the  vomited  matters 
or  contents  of  the  stomach  and  intestines  by  simply  washing  them.  It 
melts  at  about  110°,  and  takes  fire  a  little  above  this  temperature  in  air. 
It  is  soluble  in  ether,  alcohol,  and  the  oils.  Ether  is  a  very  good  solvent 
of  phosphorus  ;  and  this  liquid  might,  therefore,  he  in  some  instances 
advantageously  employed  for  separating  the  poison  when  in  a  finely 
divided  state  from  organic  substances.  It  burns  with  a  bright  yellow 
flame  and  a  thick  white  smoke — pyrophosphoric  acid.  The  contents 
of  the  viscera  of  persons  poisoned  by  phosphorus  have  been  frequently 
observed,  when  dried,  to  be  luminous  in  the  dark  ;  and  when  a  portion 
has  been  warmed,  a  thick  white  acid  smoke  has  risen  from  free  por¬ 
tions  of  phosphorus  in  the  contents.  No  better  test  of  the  presence  of 
this  poison  could  be  desired;  and,  according  to  Orfila,  it  will 
detect  phosphorus  when  it  forms  only  one  one-thousandth  part  of  the 
mixture. 

When  any  doubt  exists,  the  suspected  portions  of  phosphorus  picked 
out  from  the  contents  may  be  boiled  in  one  part  of  nitric  acid  and 
three  parts  of  water  for  an  hour  or  longer.  This  will  transform  any 
phosphorus  to  phosphoric  acid,  and  destroy  organic  matter.  Pyro¬ 
phosphoric  acid,  in  a  syrupy  state,  will  be  obtained  on  evaporating  the 
liquid.  This  may  be  tested  by  the  process  elsewhere  described.  (See 
Phosphoric  Acid,  ante,  page  240.)  Phosphorus  may  be  detected 
some  days  after  death,  even  when  the  body  is  in  a  state  of  decom¬ 
position.  Dr.  Neumann,  of  Strasburg,  has  related  a  very  interesting 
case  in  which  the  poison  was  easily  discovered  in  the  bodies  of  a  shepherd 
and  his  dog  fourteen  days  after  interment.  A  shepherd,  after  having 
eaten  some  beet-root  soup,  vomited  several  times,  complained  of  thirst, 
intense  pain  in  the  abdomen,  and  died  after  two  days’  continual  suffer¬ 
ing.  His  dog,  which  had  eaten  some  of  the  food,  became  unwell,  and 
died  in  two  hours.  The  man  lived  unhappily  with  his  wife,  and,  from 
some  suspicion  as  to  the  cause  of  death,  the  body  of  the  deceased,  as 
well  as  that  of  the  dog,  was  ordered  to  he  disinterred  and  examined. 
As  they  had  been  buried  fourteen  days,  and  the  weather  was  warm, 
the  bodies  were  in  an  advanced  state  of  decomposition.  Tt  was  im¬ 
possible  to  draw  any  inference  from  the  condition  of  the  viscera.  A 
portion  of  the  soup  of  which  the  deceased  and  his  dog  had  eaten,  was 
procured  and  submitted  to  examination.  A  small  portion  was  spread 
on  an  iron  plate,  heated  to  a  moderate  temperature.  Portions  imme¬ 
diately  burnt  with  a  yellow  light  and  a  thick  white  smoke.  In  addi¬ 
tion  to  this,  the  soup  had  the  smell  of  phosphorus,  and  was  luminous 
in  the  dark. 

A  very  elaborate  analysis  of  the  contents  of  the  stomachs  of  the 
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deceased  and  his  dog  was  then  made.  Muriatic  acid  and  chlorate  of 
potash  were  employed  for  oxidizing  the  phosphorus  and  converting  it 
to  phosphoric  acid.  In  this  way  phosphorus  was  detected  in  both ; 
and,  from  the  viscera  of  the  man  alone.  Dr.  Neumann  procured  15.48 
grains  of  phosphoric  acid,  equal  to  6.78  grains  of  phosphorus — quite 
enough  to  destroy  life.  A  portion  of  alum  was  also  found  in  the 
stomach. 

It  appeared  that  the  deceased  had  complained  of  the  taste  of  the  soup, 
and  had  eaten  but  little.  The  dog,  however,  had  eaten  a  large  quantity ; 
and  this  might  account  for  his  more  rapid  death.  The  woman  was 
tried  for  the  crime,  but  did  not  confess  her  guilt.  (Casper’s  Wochen- 
schrift,  Mai  31,  1845.)  The  deceased,  in  this  instance,  was  destroyed 
by  phosphorus  as  it  is  prepared  and  sold  in  the  form  of  a  paste 
for  poisoning  vermin.  The  use  of  this  substance  for  such  a  pur¬ 
pose  has  become  common  in  some  places.  It  is  particularly  de¬ 
structive  to  mice,  rats,  and  other  animals  ;  and  when  thus  employed 
as  a  substitute  for  arsenic  spread  on  bread,  or  mixed  with  fat,  it 
may  easily  give  rise  to  alarming  accidents,  even  when  taken  in  small 
doses.  The  subject  is,  therefore,  deserving  of  the  consideration  of 
the  medical  jurist. 

CHLORINE. 

Of  the  gaseous  form  of  this  poison  it  is  unnecessary  to  speak  at  the 
present  time,  as  it  will  be  more  appropriately  considered  in  the  chapter 
on  Poisonous  Gases.  The  experiments  of  Orfila  have  shewn  that  a 
saturated  solution  of  chlorine  in  water  acts  like  an  irritant  poison, 
producing  effects  resembling  those  caused  by  the  mineral  acids. 
Hitherto  it  has  only  proved  fatal  to  dogs  in  large  doses,  and  where  the 
oesophagus  had  been  tied.  The  odour  of  the  gas  would  he  perceptible 
in  the  breath  and  vomited  matters. 

Treatment. — If  a  large  dose  of  this  substance  has  been  swallowed, 
the  best  remedy  to  employ  is  albumen,  either  in  the  form  of  white  or 
yelk  of  egg.  Magnesia  may  be  also  freely  exhibited  with  mucilaginous 
liquids. 

Chemical  analysis. — A  solution  of  chlorine  possesses  a  yellowish 
colour  and  a  strong  smell  of  the  gas,  which  is  evolved  from  it  on  boil¬ 
ing  a  portion.  The  gas  is  then  identified  by  colour,  odour,  and  its 
bleaching  properties.  It  gives  a  white  precipitate  with  nitrate  of 
silver  insoluble  in  nitric  acid.  If  long  kept,  the  solution  always  be¬ 
comes  acid :  hence,  in  this  case,  it  first  reddens,  and  afterwards 
bleaches,  infusion  of  litmus. 

BROMINE. 

The  principal  facts  which  have  been  ascertained  with  respect  to  the 
poisonous  properties  of  bromine  are  derived  from  the  researches  of 
Dr.  Glover.  (Ed.  M.  and  S.  J.  lviii.  130.)  It  is  not  merely  an  irri¬ 
tant,  but  a  strongly  corrosive  poison;  its  corrosive  properties  being 
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destroyed  only  by  excessive  dilution.  Dr.  Glover  has  remarked,  that 
two  series  of  effects  are  produced  by  tbe  introduction  of  bromine  in 
large  doses  into  the  stomach: — 1.  The  local  action  of  the  poison, 
arising  from  its  volatility  and  the  vapour  penetrating  into  the  fauces, 
air-passages,  and  lungs,  as  also  from  the  corrosive  and  irritant  action 
which  it  produces  on  the  stomach  and  intestines.  2.  Other  symptoms 
proceeding  from  its  absorption, — such  as  coryza,  sneezing,  salivation, 
and  difficulty  of  breathing.  After  death,  the  fauces,  oesophagus,  and 
stomach,  were  found  extensively  inflamed  and  corroded ;  the  mucous 
membrane  of  the  stomach  gelatinized ;  the  duodenum  of  a  yellow 
colour,  and  retaining  a  strong  odour  of  the  poison ;  the  mucous  mem¬ 
brane  itself  being  thickened  and  brittle.  The  poison  was  here  given 
in  a  .concentrated  state  ;  and  it  was  found  that  two  fluid- drachms  killed 
a  dog  in  about  five  horns  and  a  half.  Dr.  Glover  ascertained  that 
bromine  was  more  irritant  when  diluted  than  when  pure ;  but  it  is 
then  far  less  corrosive.  Like  the  mineral  acids,  the  state  of  concen¬ 
tration  in  which  it  is  swallowed  must  be  regarded,  more  than  the 
absolute  quantity  taken. 

The  only  account  we  have  of  its  effects  on  man  is  in  two  experiments 
performed  by  M.  Bietske  on  himself.  On  one  occasion  he  swallowed 
a  drop  and  a  half  of  bromine  in  about  an  ounce  of  water.  This  caused 
heat  in  the  throat,  oesophagus,  and  stomach,  with  colicky  pains.  Two 
drops  and  a  half  of  bromine,  taken  in  about  two  ounces  of  mucilage, 
gave  rise  to  nausea,  hiccough,  and  an  abundant  secretion  of  mucus. 
(Orfila,  Toxicologie,  i.  75.) 

Treatment. — The  free  administration  of  albumen.  Orfila  recom¬ 
mends  starch,  which  acts  more  by  its  viscidity  than  by  any  antidotal 
property.  The  colour  of  the  starch  ejected  will  indicate  whether  any 
of  the  poison  is  still  contained  in  the  stomach,  as  it  acquires  an  orange - 
red  or  yellow  colour  by  contact  with  bromine. 

Chemical  analysis. — Bromine  is  a  dark-red  liquid,  exceedingly 
volatile,  and  forming  a  ruddy  vapour  like  that  of  nitrous  acid.  It  is 
much  heavier  than  water,  and  easily  sinks  in  it ;  it  has  a  very  peculiar 
odour,  which  is  quite  sufficient  to  identify  it.  It  bleaches  vegetable 
colours,  and  gives  a  yellowish  white  precipitate  with  nitrate  of  silver 
not  so  soluble  in  ammonia  as  the  chloride. 

If  free  in  organic  mixtures ,  the  colour  and  odour  would  at  once 
identify  it,  and  the  bromine  might  be  easily  obtained  by  distillation  at 
a  low  temperature.  It  is  soluble  in  water,  alcohol,  and  ether.  A 
saturated  aqueous  solution  contains  one  part  of  bromine  to  41.23 
parts  of  water  (Glover).  Ether  is  its  best  solvent.  It  may  be  thus 
separated  from  liquids  by  agitating  them  with  their  bulk  of  ether. 
If  it  exist  as  hydrobromic  acid,  or  as  a  bromide,  chlorine  should  be 
first  passed  into  the  suspected  liquid.  This  causes  a  reddish  colour 
by  setting  the  bromine  free  ;  and  it  may  afterwards  be  separated  by 
ether.  All  the  solutions  of  bromine  are  immediately  rendered  colour¬ 
less  by  the  addition  of  an  alkali  (potash),  colourless  salts  being  thereby 
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formed  and  dissolved.  On  this  fact  is  based  one  process  for  separating 
bromine  from  organic  mixtures.  The  liquid  should  be  rendered  just 
alkaline  by  potash,  evaporated,  and  the  residue  incinerated  at  a  low 
temperature ;  the  ash  dissolved  in  distilled  water,  filtered,  and  chlorine 
passed  into  it.  The  bromine  may  he  then  separated  by  ether. 

For  the  Bromide  oe  Potassium,  see  ante,  page  279. 

IODINE. 

This  well-known  substance  can  be  more  easily  procured  and  admi¬ 
nistered  as  a  poison  than  chlorine  or  bromine.  Iodine  appears  to  be 
an  active  poison,  although  somewhat  capricious  in  its  effects.  It  is 
also  an  accumulative  poison  ;  for  it  may  be  taken  for  a  long  period  in 
small  doses  without  producing  any  serious  results ;  but  these  may 
suddenly  and  unexpectedly  follow  and  endanger  life.  In  no  instance, 
so  far  as  I  can  ascertain,  has  this  poison  been  employed  for  the  purpose 
of  murder ;  but  in  two  instances  of  suicide  it  has  been  the  cause  of 
death. 

Iodine  has  a  strong  irritant  action  in  a  state  of  vapour.  M.  Chevallier 
suffered  from  violent  colic  in  consequence  of  his  having  respired  it ; 
and  M.  Lugol  has  observed  that  the  vapour  from  iodized  baths  has 
produced  symptoms  of  poisoning.  I  have  myself  experienced  from 
the  evaporation  of  and  exposure  to  this  vapour,  heat  and  dryness  in 
the  fauces,  with  irritation  of  the  conjunctivas,  lasting  several  days. 
Some  of  its  effects  are  due  to  local  irritation ;  others  to  absorption. 

Symptoms. — From  experiments  on  animals,  as  well  as  from  obser¬ 
vation  of  its  effects  on  man,  iodine  appears  to  have  a  strong  local  ac¬ 
tion  as  an  irritant  on  the  alimentary  canal.  In  large  doses,  it  occasions 
severe  pain  in  the  abdomen,  with  vomiting  and  purging  ;  the  vomited 
matters  having  the  peculiar  odour  of  iodine,  and  being  of  a  yellow 
colour,  except  when  any  farinaceous  food  has  been  taken,  in  which  case 
they  are  blue,  or  even  black.  The  fajcal  matters  may  also  contain 
iodine  if  the  poison  has  been  taken  in  the  solid  state.  Besides  these 
symptoms,  there  is  great  thirst,  with  anxiety,  tremors,  convulsions, 
cephalalgia,  vertigo,  motions  of  the  extremities,  and  syncope ;  these 
last  symptoms  indicating  that  the  poison  has  become  absorbed.  When 
taken  for  some  time  in  small  doses,  it  gives  rise  to  salivation,  vomiting 
and  purging,  pain  in  the  epigastrium  and  cramps ;  the  pulse  becomes 
small  and  frequent ;  there  is  general  wasting  of  the  body ;  and  it  has 
been  observed  that,  in  this  form  of  chronic  poisoning,  certain  glands 
are  liable  to  become  affected  and  diminished  by  absorption, — as  the 
breasts  in  the  female,  and  the  testicles  in  the  male.  Iodine  produces 
these  secondary  effects  (iodism),  whether  it  be  taken  internally  or 
applied  externally. 

Post-mortem  appearances. — As  most  of  the  individuals  who 
have  taken  overdoses  of  iodine  have  recovered,  it  is  possible  to  give  only 
a  summary  of  the  appearances  which  may  be  probably  met  with. 
The  stomach  was  found,  in  one  fatal  case,  inflamed  and  excoriated : 
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near  the  pylorus  it  was  corroded,  and  the  mucous  membrane  was  de¬ 
tached  for  two  or  three  inches.  The  lining  membrane  of  the  oesophagus 
and  intestines  was  also  inflamed.  In  Orfila’ s  experiments  on  dogs,  it 
was  observed  that  the  mucous  membrane  of  the  stomach  and  upper 
part  of  the  small  intestines  was  covered  with  a  layer  of  yellow-coloured 
mucus :  near  the  cardia  there  were  small  circular  ulcers,  surrounded 
with  yellow  areolse,  with  yellow  and  brown  patches  scattered  over  the 
membrane,  especially  near  the  pylorus.  When  the  layer  of  mucus  was 
removed,  the  membrane  beneath  was  found  in  an  inflamed  state,  and 
the  coats  were  softened. 

Quantity  required  to  destroy  life. — Experience  does  not 
allow  us  to  fix  this  with  any  precision.  Orfila  found  that  about  one 
drachm  of  solid  iodine  sufficed  to  kill  in  a  few  days  dogs,  of  which  the 
oesophagus  had  been  tied ;  but  when  this  operation  had  not  been  per¬ 
formed,  it  required  from  two  to  three  drachms  to  destroy  life. 

When  exhibited  medicinally  for  several  days,  in  doses  varying  from 
three-quarters  of  a  grain  to  two  grains  and  a  half,  it  produced  emacia¬ 
tion,  depression,  great  appetite,  thirst,  restlessness,  frequent  pulse,  dry 
cough,  and  aphrodisiac  effects.  Orfila  himself  swallowed  about  a  grain 
and  a  half  of  solid  iodine  while  fasting,  and  he  only  experienced  from 
this  dose  an  unpleasant  taste  and  nausea.  The  following  day  he  took 
three  grains,  and  he  immediately  perceived  a  sense  of  constriction  and 
heat  in  the  throat,  which  lasted  for  a  quarter  of  an  hour.  This  was 
followed  by  vomiting  of  a  yellow-coloured  liquid,  in  which  iodine  was 
easily  recognizable.  There  was  no  constitutional  disturbance,  with  the 
exception  of  a  feeling  of  oppression,  which  lasted  throughout  the  day. 
The  next  morning  he  swallowed,  while  fasting,  four  grains  and  a  half 
of  solid  iodine ;  he  experienced  immediately  the  same  heat  and  con¬ 
striction  in  the  throat,  with  nausea,  eructations,  salivation,  and  pain  in 
the  epigastrium.  In  ten  minutes  there  was  severe  bilious  vomiting 
with  slight  colicky  pains,  which  continued  for  an  hour.  These  were 
subdued  by  emollient  amylaceous  injections.  The  pulse  became  more 
frequent,  the  skin  hot,  and  the  urine  high  coloured ;  respiration 
scarcely  affected.  These  symptoms  yielded  to  the  use  of  diluents  and 
emollient  injections,  and  the  day  following  there  was  merely  a  sense  of 
weariness.  (Toxicologie,  i.  67.)  Orfila  did  not  carry  his  experiments 
beyond  this  dose. 

Nevertheless,  there  are  some  anomalies  with  respect  to  the  action 
of  this  substance  which  appear  inexplicable,  unless  we  refer  them  to 
idiosyncrasy,  or  to  a  neutralizing  influence  exerted  by  the  presence  of 
food  in  the  stomach.  If  iodine  be  taken  on  a  full  stomach,  it  is  far 
less  likely  to  act  injuriously ;  and  according  to  some,  if  farinaceous 
matters  be  present,  its  activity  as  a  poison  becomes  lessened,  although 
not  effectually  destroyed,  by  combination.  It  is  also  possible  that  a 
larger  dose  of  iodine  may  be  borne  in  a  state  of  saline  combination 
than  when  it  is  free ;  its  local  irritant  action  appears  to  be  lessened 
under  these  circumstances.  M.  Sandras  gave  to  a  female  a  dose  of 
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eight  grammes  of  tincture  of  iodine,  containing  nine  grains  and  a 
quarter  of  this  substance,  without  producing  any  symptoms  of  poison¬ 
ing,  and  in  this  case  the  urine  and  faeces  were  coloured  yellow  by 
iodine.  (Galtier,  Toxicologie,  i.  100).  In  another  instance,  a  still 
larger  dose  (ten  grammes)  of  the  tincture  was  given,  and  it  caused 
dryness  of  the  fauces  extending  to  the  epigastrium,  severe  pain  in  the 
stomach,  and  violent  attempts  at  vomiting.  In  about  an  hour,  the 
face  was  flushed,  the  pulse  small  and  contracted,  and  there  wrere  slight 
convulsions.  In  about  nine  hours,  these  symptoms  yielded  to  the  use  of 
warm  water,  given  to  promote  vomiting,  and  opiate  remedies.  (Orfila, 
Toxicologie,  i.  67.)  Dr.  Christison  quotes  the  case  of  an  infant,  only 
three  years  old,  who  took  three  drachms  of  the  tincture  at  once,  and 
suffered  only  from  attempts  to  cough,  some  retching,  and  much  thirst. 
(On  Poisons,  195.)  The  quantity  of  iodine  here  taken  is  not  stated. 
Magendie  states  that  he  took  ten  grains  of  iodine  in  the  form  of  tincture 
without  injury. 

These  facts  lead  to  the  inference,  that  the  poisonous  properties  of 
iodine  are  greater  when  the  substance  is  administered  in  a  free  state 
than  when  it  is  taken  dissolved  in  alcohol — contrary  to  what  might  be 
supposed.  There  is,  however,  a  deficiency  of  cases  with  regard  to  the 
effects  of  iodine  in  the  solid  state.  Judging  from  the  effects  of  the 
largest  dose  taken  by  Orfila,  from  fifteen  to  twenty  grains  of  solid 
iodine  might,  under  circumstances  favourable  to  its  operation,  endanger 
life. 

The  following  fatal  case  of  poisoning  by  the  tincture  of  iodine ,  or  a 
solution  of  iodine  in  alcohol,  has  been  lately  communicated  to  the 
Sheffield  Medical  Society  by  Mr.  J.  H.  Smith.  The  patient,  a  woman, 
set.  31,  was  suffering  from  erysipelas  of  the  face :  compound  decoction 
of  aloes  was  given,  and  the  tincture  of  iodine  ordered  to  be  applied  to 
the  face  with  a  brush.  The  quantity  of  the  tincture  sent,  was  one 
ounce,  containing  rather  less  than  one  drachm  of  iodine  in  one  ounce 
of  spirit.  This  tincture  the  patient  drank  instead  of  the  mixture,  and 
immediately  exclaimed  that  she  had  swallowed  poison.  The  tinc¬ 
ture  was  given  by  a  half-intoxicated  man,  for  the  mixture,  although 
both  bottles  were  marked  with  printed  labels.  Mr.  Smith  visited  her 
very  shortly  afterwards,  and  found  her  complaining  of  a  violent  burning 
pain  in  the  throat  and  stomach,  followed  by  retching  and  slight  vomit¬ 
ing  ;  pulse  rapid  and  full ;  eyes  prominent  and  suffused.  Mr.  Smith 
immediately  made  her  drink  freely  of  a  solution  of  bicarbonate  of 
potash  in  warm  water  :  he  thought  this  might  be  beneficial  by  con¬ 
verting  the  iodine  into  iodide  of  potassium,  which  would  be  less  irri¬ 
tating,  and  at  the  same  time  act  as  an  emetic.  Copious  vomiting  quickly 
followed,  but  without  any  relief  to  the  symptoms.  Some  linseed  tea 
was  then  administered,  and  ordered  to  be  taken  freely.  When  visited 
in  a  few  hours,  the  symptoms  continued  unabated.  Next  morning,  the 
pain  was  considerably  relieved,  but  symptoms  of  depression  succeeded, 
and  she  died  the  day  following,  about  sixty  hours  after  taking  the 
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poison.  There  was  no  post-mortem  examination,  as  the  coroner  did 
not  require  it,  and  the  friends  would  not  allow  it.  (Prov.  Journ. 
June  30,  1847,  p.  356.) 

Treatment. — This  should  consist  in  the  promotion  of  vomiting  by 
the  free  exhibition  of  warm  water,  albuminous,  mucilaginous,  or  amy¬ 
laceous  liquids.  Although  farina  or  starch  cannot  be  regarded  as  a 
chemical  antidote,  it  is  highly  probable  that  it  may  act  by  diminishing 
the  local  irritant  effects  in  suspending  the  particles  of  poison.  It  will 
also  serve  as  an  admirable  test  for  determining  whether  the  poison  has 
or  has  not  been  entirely  expelled  from  the  stomach ;  since,  when  the 
liquid  ceases  to  acquire  a  blue  colour,  we  may  infer  that  there  is  no 
more  poison  in  the  organ.  To  lessen  irritation,  opiates  may  be  given, 
and,,  if  necessary,  antiphlogistic  measures  adopted.  If  the  stomach- 
pump  be  used,  a  weak  solution  of  carbonate  of  soda  or  potash  may  be 
employed.  This  will  convert  the  iodine  to  a  salt,  and  aid  in  dislodging 
any  particles  of  the  substance  which  may  be  adherent  to  the  mucous 
membrane.  When  there  is  much  local  irritation,  as  in  poisoning  by 
tincture  of  iodine,  the  use  of  this  instrument  is  inadmissible.  In  this 
case  the  free  use  of  carbonate  of  soda  should  be  resorted  to,  followed 
by  emetics. 

Chemical  analysis. —  Iodine  is  a  crystalline  solid,  of  an  iron-grey 
colour.  When  gently  heated,  it  is  entirely  converted  to  a  rich  violet- 
coloured  vapour-,  having  a  peculiar  odour,  by  which  it  may  be  at  once 
identified.  It  is  soluble  in  water,  alcohol,  ether,  and  the  bisulphuret 
of  carbon.  I  have  found  that  7040  parts  of  water  slowly  dissolve  one 
part  of  iodine — this  is  in  the  proportion  of  about  one  grain  to  sixteen 
ounces  of  water.  If  iodide  of  potassium,  or  any  alkaline  chloride,  be 
dissolved  in  the  water,  iodine  is  rendered  much  more  soluble.  The 
aqueous  solution  is  of  a  deep  yellow-brown  colour :  it  has  the  odour  of 
iodine,  and  gives  a  rich  blue  colour  (iodide  of  farina)  with  a  solution 
of  starch. 

The  aqueous  solution  is  a  useful  test  in  post-mortem  examinations, 
in  order  to  determine  whether  any  farinaceous  articles  of  food  are  pre¬ 
sent  in  the  stomach,  or  have  entered  into  the  last  meal  taken  by  the 
deceased.  I  have  found  the  delicacy  of  this  reaction  to  be  such,  that 
1 -1400th  part  of  a  grain  diffused  through  77,000  parts  of  water  gave 
with  starch  a  light  pink  colour  ;  and  the  colour  became  blue  when  the 
proportion  amounted  to  l-470th  of  a  grain  in  28,000  parts  of  distilled 
water.  The  colour  of  the  aqueous  solution  of  iodine  is  immediately 
destroyed  by  one  or  two  drops  of  hydrocyanic  acid,  or  by  the  addition 
of  any  alkali  or  alkaline  carbonate,  in  which  case  the  iodine  becomes 
acidified.  Solid  iodine  stains  all  kinds  of  organic  matter,  whether  skin, 
mucous  membrane,  linen,  or  paper,  of  a  yellow  or  a  yellow-brown  colour. 
These  stains  are  immediately  removed  by  potash,  or  any  alkali. 

Organic  mixtures. — Iodine  will  give  a  blue,  green,  or  dark  colour  to 
most  organic  liquids ;  it  will  also  impart  to  them  its  peculiar  odour.  If 
the  poison  be  in  the  solid  state,  owing  to  its  great  specific  gravity  (between 
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three  and  four  times  the  weight  of  water),  crystalline  masses  may  be 
obtained  by  dilution  with  a  large  quantity  of  water.  If  the  vessel  be 
agitated,  and  the  lighter  and  more  easily  suspended  substances  be 
suddenly  poured  otf,  the  iodine  will  be  found  at  the  bottom.  It  is 
only  when  the  fluid  portion  of  the  contents  are  of  a  yellowish  colour 
that  we  are  likely  to  detect  it  in  a  free  state.  Ether  has  been  recom¬ 
mended  as  a  means  of  separation  by  its  superior  affinity  for  iodine, 
and  its  sparing  solubility  in  water  It  combines  with  the  iodine,  dis¬ 
solves  it,  and  floats  with  it  on  the  surface  of  the  water.  Orfila  advises 
the  use  of  bisulphuret  of  carbon,  in  which  case  the  iodine  is  dissolved 
by  this  liquid,  and  carried  down  to  the  bottom  of  the  vessel,  forming  a 
rich  crimson-coloured  solution.  I  have  found  this  to  be  an  excellent 
test  for  the  presence  of  iodine,  and  an  easy  method  of  separating  it 
from  some  kinds  of  organic  liquids.  The  solution  of  iodine  in  the 
bisulphuret  may  be  obtained  by  filtration  through  a  wet  filter,  and  the 
iodine  subsequently  procured  from  the  bisulphuret  by  allowing  the  latter 
to  evaporate  spontaneously.  (Toxicologie,  i.  69.) 

If  iodine  cannot  be  procured  by  these  processes,  owing  to  its  inter¬ 
mixture  with  organic  matter,  two  plans  for  its  separation  are  still  open  to 
the  analyst.  The  one  commonly  recommended  consists  in  making  the 
liquid  slightly  alkaline  by  potash,  evaporating  and  incinerating  the 
residue  at  the  lowest  possible  temperature,  in  order  to  obtain  the  iodine 
as  iodide  of  potassium.  The  saline  residue  should  be  dissolved  in  water, 
filtered,  concentrated  by  evaporation,  and  mixed  with  a  solution  of 
starch.  Nitric  acid  is  then  added,  and  the  production  of  a  blue  colour 
indicates  the  presence  of  iodine.  If  the  organic  liquid  be  free  from 
colour,  then  it  may  be  at  once  evaporated,  any  acidity  having  been  pre¬ 
viously  removed  by  potash. 

In  applying  this  mode  of  testing,  it  is  necessary  to  remember  that 
small  quantities  of  iodide  of  farina  are  soluble  in  a  strong  solution  of 
starch,  and  the  pink  or  blue  colour  produced  by  a  small  portion  of  iodine 
may  be  thus  concealed :  hence,  too  much  starch  must  not  be  added 
before  the  employment  of  nitric  acid.  Chlorine  is  sometimes  recom¬ 
mended  ;  but  it  is  objectionable  because,  in  a  slight  excess,  it  destroys 
the  blue  colour ;  and  when  the  quantity  of  iodide  obtained  is  very 
small,  it  may  cause  a  failure  of  the  experiment.  This  plan  may  be 
successfully  employed  for  the  detection  of  iodine  in  the  blood  and  in 
all  the  secretions ;  for  this  substance  is  speedily  absorbed,  and  carried 
to  every  part  of  the  body. 

A  second  method  of  acting  on  organic  mixtures  is  by  acidifying  the 
iodine  with  an  excess  of  the  strongest  nitric  acid  (1.5  s.  g.)  The 
liquid  should  be  brought  to  dryness,  and  then  boiled  in  a  large  glass 
retort  (connected  with  a  receiver)  with  an  excess  of  strong  nitric  acid, 
the  distilled  products  being  constantly  returned  into  the  retort.  By 
evaporating  the  residuary  acid,  iodic  acid  may  be  obtained  in  the  dry 
residue.  On  dissolving  it  in  water,  adding  starch  and  one  or  two 
drops  of  a  solution  of  sulphurous  acid,  an  intense  blue  colour  is  imme- 
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diately  produced,  even  when  the  iodic  acid,  and  therefore  the  iodine, 
is  only  in  infinitesimal  traces.  This  process  may  he  sometimes  ad¬ 
vantageously  employed,  when  it  is  desirable  to  destroy  the  organic 
matter. 

For  an  account  of  Iodide  of  Potassium,  see  chapter  on  Alkaline 
Salts,  ante,  p.  280. 


SULPHUR. 

Sulphur  is  a  metalloid  which  does  not  appear  to  possess  any  poi¬ 
sonous  properties.  In  the  state  of  hydrate  (Precipitated  Sulphur) 
it  acts  as  a  gentle  laxative  in  large  doses.  There  is  not,  so  far  as  I 
am  aware,  any  instance  on  record  of  its  having  produced  injurious 
effects  in  the  human  subject.  The  only  form  of  poisoning  by  sulphur 
which  concerns  the  medical  jurist,  is  that  which  relates  to  the  Alka¬ 
line  Sulphurets,  fop  an  account  of  which  see  ante,  p.  283. 
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CHAPTER  XXIII. 

GENEEAL  CHAEACTEES  OP  THE  METALLIC  IEEITANT  POISONS. 
AESENIC — P  EEC  ACTIONS  EESPECTING  THE  SALE  OP  THE  POISON. 
AESENIONS  ACID — TASTE — SOLUBILITY  IN  VAEIOUS  LIQUIDS — 
SYMPTOMS — CASES  OP  ACUTE  POISONING — CHEONIC  POISONING — 
ANOMALOUS  CASES — ALLEGED  ACCUMULATIVE  PEOPEETIES — 
EFFECTS  OP  EXTEENAL  APPLICATION — POST-MOETEM  APPEAEANCES 
— PEEIOD  EEQUIEED  POE  INFLAMMATION  AND  ULCEEATION — 
QUANTITY  EEQUIEED  TO  DESTEOY  LIPE — EECOVEEY  PEOM  LAEGE 
DOSES — PEEIOD  AT  WHICH  DEATH  TAKES  PLACE — TEEATMENT. 

The  irritant  poisons,  which  are  either  salts  or  compounds  of  the  true 
metals,  are  exceedingly  numerous,  and  constantly  demand  the  atten¬ 
tion  of  medical  practitioners.  Several  broad  chemical  distinctions  may 
he  drawn  between  them  and  the  non-metallic  irritants.  They  are  all 
precipitated  in  neutral  solutions  by  sulphuretted  hydrogen  gas,  form¬ 
ing  insoluble  sulphurets  of  various  colours.  With  the  exception  of 
arsenic,  they  are  all  precipitated  by  hydrosulphuret  of  ammonia ;  and 
with  the  exception  of  arsenic  and  its  compounds,  the  vegetable  salts  of 
antimony  and  the  chloride  of  gold,  they  are  all  precipitated  by  the  ferro- 
cyanide  of  potassium,  forming  ferrocyanides  of  various  colours  (p.  152). 
These  tests,  therefore,  will  serve  in  most  cases  to  distinguish  the  me¬ 
tallic  from  the  non-metallic  irritants.  A  few  of  these  bodies  have  a 
corrosive  or  chemical  action  on  the  viscera,  as  corrosive  sublimate  and 
nitrate  of  silver,  but  the  greater  number  act  by  irritating  and  inflam¬ 
ing  the  alimentary  canal.  All  are  absorbed,  and  are  liable  to  be  car¬ 
ried  off  by  the  various  secretions  ;  but  probably  the  chief  source  of 
elimination  during  the  life  of  the  person  is  the  urine.  In  this  secre¬ 
tion  most  of  the  metallic  poisons,  but  especially  arsenic  and  antimony, 
may  commonly  be  found. 

The  metallic  irritants  do  not  admit  of  any  easy  subdivision,  either 
according  to  differences  in  their  mode  of  action  or  their  chemical  pro¬ 
perties.  The  chemical  differences  are  often  as  great  among  the  salts 
of  each  metal  as  among  the  salts  of  different  metals.  They  will  there¬ 
fore  be  here  treated  chiefly  in  the  order  of  their  practical  importance, 
the  compounds  of  those  metals  being  taken  first  which  most  frequently 
give  rise  to  medico-legal  inquiries.  We  shall,  in  the  first  place,  pass 
to  the  consideration  of  Aksenic. 
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ARSENIC.  ARSENIOUS  ACID. 

General  Remarks. — The  term  white  arsenic  is  commonly  applied 
to  the  arsenious  acid  of  chemists.  Arsenic  acid  is  another  compound 
which  is  highly  poisonous,  but  has  never,  so  far  as  I  know,  been  used 
for  the  purposes  of  suicide  or  murder.  Yellow  arsenic,  or  orpiment, 
is  the  sesquisulphuret  of  chemists.  This  is  also  poisonous,  apparently  % 
because  it  contains  a  large  portion  of  arsenious  acid,  which  has  not 
combined  with  sulphur.  This  often  amounts  to  from  fifteen  to  twenty 
per  cent,  of  its  weight.  Orpiment  has  been,  on  several  recent  occa¬ 
sions,  criminally  used  as  a  poison.  White  arsenic,  or  arsenious  acid, 
is,  however,  that  preparation  which  chiefly  requires  the  attention  of  a 
medical  jurist.  In  the  years  1837-8,  there  were  one  hundred  and 
eighty-five  cases  of  poisoning  by  this  substance,  the  greater  number  of 
which  were  the  result  of  suicide  and  murder  (p.  186,  ante). 

As  a  witness  may  sometimes  have  to  infer  quantity  from  the  cost,  it 
may  be  stated,  that  from  half  an  ounce  to  one  ounce  of  white  arsenic 
is  sold  for  twopence — one  ounce  and  a  half  for  threepence — if  exceeding 
this,  the  charge  is  at  the  rate  of  one  shilling  a  pound.  This  is  stated  on 
the  authority  of  a  highly  respectable  retail-house  in  London.  Con¬ 
sidering  the  great  destruction  of  life  which  is  continually  taking  place 
from  arsenic,  it  is  to  be  regretted  that  a  substance  so  little  required  for 
any  lawful  purpose  should  be  allowed  to  be  sold  in  so  free  and  open  a 
manner.  At  almost  any  druggist’s  or  grocer’s  shop  throughout  the 
kingdom,  enough  may  be  procured  for  a  penny  to  destroy  the  lives  of 
fifty  persons  !  It  is  equally  sold  to  men,  women,  and  even  children,  upon 
the  most  absurd  and  trivial  pretences ;  and  the  numerous  murders  and 
suicides  annually  committed  by  means  of  this  poison,  clearly  prove  that 
the  precautions  as  to  its  sale,  if  observed  at  all,  are  futile  and  ineffec¬ 
tual.  In  the  neighbourhood  of  London,  a  few  years  since,  arsenic  was 
sold  by  a  druggist  to  a  mere  youth  at  a  boarding-school ;  the  boy  took 
it  and  died.  The  druggist  escaped,  with  the  opinion  of  the  jury,  that 
his  conduct  was  “  culpable on  the  Continent,  it  is  most  probable 
he  would  have  been  heavily  fined  and  imprisoned.  The  sale  of  alcohol 
and  other  fiscal  articles  is  restricted,  and  there  is  no  doubt  that  much 
crime  might  be  checked,  and  many  lives  saved,  by  placing  strong 
legal  restrictions  on  the  sale  of  arsenic  and  active  poisons  generally. 

It  appears  from  the  table  (p.  186)  that  more  than  one-third  of  all  the 
fatal  cases  of  poisoning  in  England  are  occasioned  by  this  substance. 
Druggists  might  to  some  extent  prevent  the  criminal  employment  of 
arsenic  by  always  selling  the  powder  mixed  with  a  few  grains  of  pow¬ 
dered  sulphate  of  copper  and  powdered  ferrocyanide  of  potassium ; 
about  six  grains  of  each  to  a  drachm  of  arsenious  acid.  This  would 
not  interfere  with  its  lawful  use  for  poisoning  vermin,  but  it  would  in 
many  cases  prevent  the  poison  from  being  accidentally  swallowed  or 
criminally  administered  in  liquids,  because  a  red  colour  is  immediately 
struck  on  the  powder  being  wetted — a  circumstance  likely  to  attract 
particular  attention.  The  humidity  of  the  air,  after  a  short  time 
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gives  a  rose-red  tint  to  the  arsenious  acid  by  a  partial  production  of  the 
ferrocyanide  of  copper.  Such  a  precaution  could  not  prevent  accidents 
in  all  cases,  hut  1  could  point  to  many  instances  within  my  own  know¬ 
ledge  where  I  have  not  the  slightest  doubt  that  it  would  have  been 
the  means  of  exciting  suspicion  and  of  saving  life.  This  plan  appears 
,  to  me  preferable  to  that  of  colouring  the  poison  itself.  It  is  important 
for  the  witness  to  remember,  that  arsenious  acid  is  commonly  sold 
in  the  country,  and  known  to  the  ignorant,  under  the  name  of 
Mercury. 

Taste  of  arsenious  acid. — White  arsenic  is  commonly  seen  under 
the  form  of  a  wiiite  powder,  or  in  opake  ^masses  resembling  enamel. 
It  is  called  an  acid  from  its  power  of  combining  with  alkalies,  but  it 
possesses  a  very  feeble  acid  reaction  when  dissolved  in  water.  It  is 
often  described  as  having  an  acrid  taste ,  but  this  does  not  appear  to 
be  correct ;  a  small  quantity  of  it  has  certainly  no  appreciable  taste,  a 
fact  which  may  be  established  by  direct  experiment,  and  might  be  in¬ 
ferred  from  its  very  sparing  solubility.  It  would  appear  from  nume¬ 
rous  cases  on  record,  that  it  has  been  unconsciously  taken  in  fatal 
quantities,  in  all  descriptions  of  food,  without  exciting  the  least  sen¬ 
sation  on  the  tongue.  Most  of  those  persons  who  have  been  crimi¬ 
nally  or  accidentally  poisoned  by  arsenic,  have  not  been  aware  of  any 
taste  in  taking  the  poisoned  substance : — it  has  certainly  not  been 
perceptible  when  the  poison  has  been  given  in  wine,  milk,  beer, 
and  other  simple  liquids,  or  many  lives  would  have  been  saved. 
With  facts  of  this  kind,  it  is  extraordinary  that  Orfila  should 
persist  in  making  the  unqualified  statement  that  arsenious  acid 
lias  “  an  acrid  (dpre),  not  corrosive,  but  somewhat  styptic  taste,  ex¬ 
citing  salivation  in  a  marked  degree.”  (i.  377,  ed.  4.)  “  Sa  saveur 

est  acre  et  corrosive .”  (i.  357,  ed.  3.)  This  statement  has  had 
much  influence  on  the  medical  evidence  given  in  numerous  cases 
of  arsenical  poisoning  during  the  last  half-century :  for  it  has  led  to 
the  vulgar  belief  that  no  person  could  take  arsenic  as  a  poison 
without  being  made  fully  awrare  of  it  by  a  strong  and  wrell-marked 
taste!  There  is  no  doubt  that  some  of  the  after-effects  of  the 
poison,  arising  probably  from  its  irritant  action  on  the  lining  mem¬ 
brane  of  the  fauces,  have  been  frequently  mistaken  for  the  taste  or 
impression  produced  by  it  on  the  tongue.  In  an  accident  by  wrhich 
a  whole  family  was  poisoned  by  arsenic  mixed  in  a  pudding,  for  the 
particulars  of  which  I  am  indebted  to  Mr.  Tubbs,  of  Upw  ell  Isle,  one 
person  found  the  taste  rather  sweetish,  rough  and  persistent,  but  expe¬ 
rienced,  at  the  same  time,  a  burning  sensation  in  the  throat.  Another 
felt  his  throat  so  hot  that  it  was  just  as  if  he  had  sw'allowred  pepper. 
In  another  case,  which  occurred  to  the  same  gentleman,  wrho  has  paid 
great  attention  to  the  subject  of  arsenical  poisoning,  and  has  been  very 
successful  in  its  treatment,  there  wras  a  better  opportunity  of  judging 
of  the  taste  of  the  poison,  as  no  less  than  a  teaspoonful  (150  grains)  of 
it  was  taken  by  an  adult  in  the  form  of  dry  powder,  without  any  fluid 
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after  it : — the  man  described  the  taste  as  “  coarse  and  smartish.”  This 
is  a  fact  somewhat  in  favour  of  the  view  entertained  by  Orfila :  but  it 
is  nevertheless  true  that  when  dissolved, — when  it  is  in  small  quan¬ 
tity,  or  mixed  with  common  articles  of  food,  the  poison  may  be  easily 
taken  by  a  person  quite  unconsciously.  As  M.  I'landin  remarks,  the 
differences  of  opinion  on  this  subject  are,  perhaps,  more  apparent  than 
real.  He  considers  that  arsenious  acid  has  a  decidedly  hot  taste  only 
when  it  is  taken  in  a  very  large  dose,  an  experiment  upon  the  per¬ 
formance  of  which  no  toxicologist  is  likely  to  venture ;  and  that  in 
small  doses  it  is  quite  insipid.  In  a  case  of  poisoning  in  which 
several  persons  partook  of  some  meat  on  which  powdered  arsenic 
had  been  sprinkled,  they  stated  that  the  meat  had  an  unusual  taste, 
something  like  that  of  a  sour  apple.  (Des  Poisons,  i.  515.)  In 
a  very  interesting  case  of  arsenical  poisoning  (March,  1846),  for 
an  accurate  report  of  which  I  am  indebted  to  Mr.  J.  H.  Todd,  coro¬ 
ner  for  Hants,  the  individual  swallowed  at  least  a  drachm  of  arse¬ 
nious  acid,  mixed  up  with  half  a  tea-cupful  of  water,  before  breakfast, 
and  on  an  empty  stomach.  These  were  circumstances  highly  favour¬ 
able  to  the  detection  of  the  taste  of  the  poison.  After  he  had  drunk  off 
the  dose,  he  said  it  was  rather  rough  to  the  tongue ;  and  for  twenty 
minutes  afterwards  he  complained  that  his  tongue  was  very  rough.  In 
the  case  of  the  Queen  v.  Maher  and  Lynam  (Kildare  Lent  Assizes, 
1847),  some  flummery  was  proved  to  have  been  poisoned  with  arsenic, 
and  the  taste  of  the  flummery  was  complained  of.  My  friend  Dr.  Geo- 
ghegan,  who  has  communicated  to  me  the  particulars  of  this  case,  says 
that  this  taste  could  not  be  referred  to  the  after-effects  of  the  poison, 
and  suggests  that  arsenic,  like  aconite  and  some  other  poisons,  may 
have  a  taste  after  a  certain  interval.  The  facts  here  related  will  enable 
the  medical  jurist  to  form  a  judgment  of  the  matter.  If  Orfila  has  given 
an  exaggerated  account  of  the  taste  of  this  poison,  it  seems  clear  that, 
in  the  state  of  powder  and  in  large  doses,  it  is  in  many  cases  capable 
of  producing  a  decided  and  persistent  impression  on  the  tongue. 

Arsenic  not  a  corrosive. — Arsenic  is  an  irritant  poison  :  it  does  not 
seem  to  possess  any  corrosive  properties,  i.  e.  it  has  no  chemical  action 
on  the  animal  tissues,  and  the  changes  met  with  in  the  alimentary 
canal  of  a  person  poisoned  by  it,  are  referrible  to  the  effects  of  the 
inflammation  excited  by  the  poison,  and  not  to  any  chemical  action. 
I  have  not  found  that  arsenic  produces  any  effect  on  dead  mucous 
membrane,  like  those  poisons  which  are  properly  called  corrosive.  In 
an  important  case  (TFariny’s),  tried  at  the  Leicester  Lent  Assizes,  1842, 
the  witnesses  were  closely  pressed  to  say  whether  arsenic  was  or  was 
not  a  corrosive  poison  ;  the  deceased  having  been  killed  by  arsenic  in 
a  few  hours,  and  the  local  changes  in  the  stomach  being  unusually  well 
marked.  They  properly  referred  these  changes  to  the  violence  of  the 
inflammation,  and  not  to  the  chemical  action  of  the  poison.  It  is  the 
opinion  of  Dr.  Christison,  and  of  most  English  toxicologists,  that  ar¬ 
senic  is  not  a  corrosive,  nor  does  it  appear,  from  its  well-known  che- 
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mical  properties,  how  it  should  in  any  case  operate  as  such.  Never¬ 
theless,  it  is  proper  to  state,  that  one  instance  at  least  is  on  record,  in 
which  it  is  alleged  to  have  exerted  a  corrosive  action.  A  man 
named  Sonfflard,  on  being  condemned  to  death,  swallowed  three 
drachms  of  arsenious  acid  in  powder :  he  vomited  almost  immediately. 
When  seen  shortly  afterwards  the  lower  lip  was  strongly  cauterized 
( fortement  c&uterisee) ;  the  mucous  membrane  was  white,  fissured, 
and  the  slightest  touch  produced  excessive  pain.  The  tongue  was 
swollen,  and  the  patient  complained  of  a  horrible  taste  in  his  mouth 
and  fauces.  After  death,  which  occurred  in  thirteen  hours,  the  epithelium 
of  the  tongue  was  found  destroyed.  (Tlandin,  op.  cit.  i.  495.)  Arsenic 
was  detected  in  the  stomach,  the  mucous  coat  of  which  was  destroyed, 
or  reduced  to  a  gelatinous  pulp ;  but  it  is  not  stated  whether  it  was 
mixed  with  corrosive  sublimate  or  any  other  poison.  This  action  on 
the  mouth  is  very  similar  to  that  produced  by  corrosive  sublimate. 
According  to  the  reporter  of  this  case,  arsenic  in  a  large  dose  corrodes 
and  destroys  the  tissues  with  which  it  comes  in  contact :  in  his  opi¬ 
nion  it  acts  like  an  acid  or  a  caustic  substance,  (i.  557.) 

Solubility  of  arsenic. — The  solubility  of  this  substance  in  liquids  is 
a  frequent  question  on  trials.  The  action  of  water  is  materially  in¬ 
fluenced  by  circumstances.  I  have  found  by  numerous  experiments 
(Guy’s  Hospital  Reports,  iv.  81),  that  hot  water  cooling  from  212°  on 
the  poison  in  powrder,  dissolves  about  the  400th  part  of  its  weight. 
This  is  in  the  proportion  of  nearly  one  grain  and  a  quarter  of  white 
arsenic  to  about  one  fluid-ounce  of  water.  Water  boiled  for  an  horn* 
on  the  poison  and  allowed  to  cool,  holds  dissolved  the  40th  part  of  its 
weight,  or  about  twTelve  grains  to  one  ounce.  Cold  wrater  allowed  to 
stand  for  many  hours  on  the  poison,  does  not  dissolve  more  than  from 
the  1000th  to  the  500th  part  of  its  weight ;  i.  e.  one-half  grain  to  one 
grain  of  arsenic  to  nearly  one  fluid-ounce  of  water.  The  presence  of 
organic  matter  in  a  liquid,  renders  the  poison  much  less  soluble.  Thus, 
hot  tea  with  milk  aud  sugar,  and  cold  porter,  did  not  take  up  more  than 
about  half  a  grain  to  the  ounce;  while  hot  coffee  and  cold  brandy  did  not 
dissolve  more  than  one  grain  to  the  fluid-ounce.  (Guy’s  Hosp.  Rep. 
iv.  103.)  Liquids,  which  are  at  all  viscid  or  mucilaginous,  may  me¬ 
chanically  suspend  the  poison  in  almost  any  quantity,  but  in  these 
cases  it  cannot  be  said  to  be  dissolved.  The  solubility  of  arsenic  was 
an  important  part  of  the  evidence  in  the  case  of  the  Queen  v.  Haunter, 
tried  at  the  Liverpool  Lent  Assizes,  1843.  (See  the  medico-legal  reports 
of  this  case  which  have  been  published,  the  one  by  Air.  Holland,  and  the 
other  by  Air.  Dyson  of  Alanchester.)  A  medical  witness  must  always 
take  care  to  drawr  a  distinction  between  the  actual  solution  aud  the 
mechanical  suspension  of  the  poison  in  a  viscid  liquid,  especially  vdien 
it  is  necessary  to  determine  whether  the  quantity  taken  was  sufficient 
to  kill.  In  reference  to  its  solubility  in  cold  water,  I  have  found  that 
when  the  quantity  dissolved  was  not  more  than  one-half  grain  to  one 
ounce,  i.  e.  less  than  the  1000th  part,  the  solution  had  neither  taste 


SYMPTOMS  OP  POISONING  BY  ARSENIC.  TIME  OP  OCCURRENCE.  313 

nor  any  acid  reaction  whatever.  The  proportions  are  here  stated  in 
round  numbers. 

A  medical  witness  is  often  asked  the  weight  of  common  or  familiar 
measures  of  arsenic  in  powder.  It  may  therefore  be  stated  that,  from  ex¬ 
periment,  I  have  found  a  tea-spoonful  of  powdered  arsenic  to  weigh 
150  grains, — a  table-spoonful  to  weigh  530  grains, — and  a  pinch,  or 
the  quantity  taken  up  between  the  finger  and  thumb  of  an  adult,  to 
weigh  17  grains.  These  weights  are  here  given  as  the  results  of  actual 
experiment :  but  they  are  of  course  liable  to  vary.  The  exact  weight 
of  a  fluid-ounce  of  water  is  also  subject  to  great  variation  in  the  mea¬ 
sures  used  by  druggists.  The  solubility  of  arsenious  acid  is  said  to  be 
increased  by  admixture  with  nitre,  and  its  action  is  described  as 
being  then  more  energetic.  (Med.  Times,  Dec.  1844.)  Arsenic  is 
soluble  in  most  organic  liquids,  as  milk,  coffee,  tea,  wine,  brandy,  and 
even  oil.  Although  it  is  less  soluble  in  these  liquids  than  in  distilled 
water,  it  is,  nevertheless,  taken  up  in  sufficient  quantity  to  occasion 
serious  accidents,  and  even  to  destroy  life.  In  1845,  a  man  was 
found  guilty,  at  Madrid,  of  putting  arsenic  into  oil  with  the  intent  to 
destroy  the  life  of  his  parents.  Arsenic  was  found  in  the  oil,  and  a 
portion  of  it  given  to  a  dog,  caused  its  death.  (Journal  de  Chimie,  1845, 
p.  651.)  This  poison  is  very  soluble  in  stroug  muriatic  acid;  and 
any  alkali  or  alkaline  carbonate  dissolved  in  a  liquid,  greatly  increases 
its  solubility. 

SYMPTOMS. 

These  will  vary  according  to  the  form  and  dose  in  which  the 
poison  has  been  administered.  The  time  at  which  they  come  on  is 
generally  in  from  half  an  hour  to  an  hour  after  the  poison  has  been 
swallowed.  This  is  the  average  period.  I  have  known  them  to  ap¬ 
pear  in  a  quarter  of  an  hour.  Dr.  Christison  mentions  one  instance 
in  which  the  symptoms  began  in  eight  minutes ;  but  in  the  case  of 
Lofthouse,  tried  at  the  York  Lent  Assizes,  1835,  the  symptoms  were 
proved  to  have  attacked  the  deceased  while  he  was  in  the  act  of  eating 
the  cake  in  which  the  poison  wras  administered.  On  the  other  hand, 
in  an  instance  communicated  to  me  by  Air.  Todd,  where  one  drachm 
had  been  taken  on  an  empty  stomach,  no  symptoms  appeared  for  two 
hours ;  in  one  reported  by  Orfila,  the  symptoms  did  not  show  them¬ 
selves  for  five  hours  ;  and  in  another  which  occurred  to  Dr.  Lachese, 
where  a  large  dose  was  taken,  the  symptoms  did  not  appear  for 
seven  hours.  (Ann.  dTIyg.  1837,  i.  344.)  There  may  be  every 
variety  between  these  extremes.  A  case  will  be  presently  men¬ 
tioned,  in  which  their  appearance  was  protracted  for  ten  hours— 
the  maximum  period  yet  known.  (Post,  p.  317.)  A  very  re¬ 
markable  instance  occurred  to  M.  Tonnelier,  in  which  the  poison 
was  taken  by  a  young  female  at  eleven  o’clock  in  the  morning,  and 
no  well-marked  symptoms  occurred  for  eight  hours :  there  was  then 
violent  vomiting.  After  death  a  cyst,  formed  of  mucous  membrane,  and 
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containing  arsenic,  was  found  in  the  stomach  :  the  poison  having  thus 
become  sheathed  over  !  (Elandin,  i.  535.)  (Case  of  Reg.  v.  Foster, 
Bury  Lent  Assizes,  1847.)  In  all  cases  in  which  arsenic  enters  the 
system  from  without,  as  by  its  application  to  the  skin  and  to  ulcerated 
or  diseased  surfaces,  the  symptoms  are  rarely  manifested  until  after  the 
lapse  of  several  hours.  In  the  opinion  of  Dr.  Christison,  the  symptoms 
may  be  retarded  by  sleep. 

Their  nature. — The  individual,  first  experiences  faintness,  depres¬ 
sion,  nausea,  and  sickness,  with  an  intense  burning  pain  in  the  region 
of  the  stomach,  increased  by  pressure.  The  pain  in  the  abdomen  be¬ 
comes  more  and  more  severe;  and  there  is  violent  vomiting  of  a 
brown  turbid  matter,  mixed  with  mucus,  and  sometimes  streaked  with 
blood.  These  symptoms  are  followed  by  diarrhoea,  which  is  more  or 
less  violent ;  and  this  is  accompanied  by  severe  cramps  in  the  calves 
of  the  legs.  The  matters  discharged  from  the  stomach  and  bowels 
have  had  in  some  instances  a  yellowish  colour,  as  it  was  supposed, 
from  a  partial  conversion  of  the  poison  to  sulphuret.  The  vomiting 
is  in  general  violent  and  incessant,  and  excited  by  any  substance  taken 
into  the  stomach.  There  is  tenesmus,  and  the  alvine  evacuations  are 
frequently  tinged  with  blood.  There  is  a  sense  of  constriction,  with 
a  feeling  of  burning  heat  in  the  throat,  often  accompanied  by  intense 
thirst.  The  pulse  is  small,  very  frequent,  and  irregular ;  sometimes 
wholly  imperceptible.  The  skin  is  cold  and  clammy  in  the  stage  of 
collapse ;  at  other  times  it  is  very  hot.  The  respiration  is  painful 
from  the  tender  state  of  the  abdominal  parietes.  Before  death,  coma 
sometimes  supervenes,  with  paralysis,  tetanic  convulsions,  or  spasms 
in  the  muscles  of  the  extremities.  In  one  instance  trismus  appeared 
in  three  quarters  of  an  hour.  (Orfila,  i.  449.)  Such  is  the  ordinary 
character  of  the  symptoms  in  an  acute  case  of  arsenical  poisoning, 
i.  e.  where  from  half  an  ounce  to  an  ounce  of  the  poison  has  been 
taken. 

Chronic  'poisoning. — Should  the  person  recover  from  the  first  effects, 
and  the  case  be  protracted,  or  should  the  dose  have  been  small  and  fre¬ 
quently  administered,  there  will  be  inflammation  of  the  conjunctive,  with 
suffusion  of  the  eyes,  and  intolerance  of  light. — a  condition  wrhich  is,  how¬ 
ever,  often  present  with  the  early  symptoms  above  described.  There  is 
also  irritation  of  the  skin,  accompanied  by  an  eruption,  which  has  been 
called  eczema  arsenicale ;  local  paralysis  and  other  symptoms  of  nervous 
disorder,  are  very  common  sequela;.  Exfoliation  of  the  cuticle  and  skin 
of  the  tongue,  with  the  falling  off  of  the  hair,  has  likewise  been  witnessed. 
(Case  of  the  Turners ,  1815,  Marshall,  119.)  Salivation  has  been  ob¬ 
served  to  follow,  especially  wrhen  small  doses  of  the  poison  have  been 
given  for  a  length  of  time.  (Med.  Gaz.  xvi.  790.)  Strangury  and  jaun¬ 
dice  have  also  been  noticed  among  the  secondary  symptoms.  (Marshall 
on  Arsenic,  44,  111.)  A  wr  ell-marked  case  of  slow  poisoning  by  arsenic  is 
recorded  by  Flandin.  It  resembles  in  some  respects  the  case  of  Blandy 
(ante,  p.  113),  except  that  it  did  not  terminate  fatally.  As  this  mode  of 
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secret  poisoning  appears  to  be  on  the  increase,  it  may  be  as  well  to  state 
the  facts.  A  woman  put  daily  into  the  soup  of  her  fellow-servant,  a  very 
small  quantity  of  arsenious  acid  in  powder.  Shortly  after  dinner  this 
person  was  seized  with  vomiting,  which  led  to  the  rejection  of  the 
food  and  poison  before  the  latter  had  caused  any  serious  mischief.  As 
this  practice  was  continued  for  about  six  weeks,  the  stomach  became 
exceedingly  irritable,  there  was  pain  in  the  bowels,  and  the  woman 
became  much  emaciated.  There  was  also  spitting  of  blood,  with  such 
a  degree  of  nervous  irritability,  that  a  current  of  air  caused  an  attack 
of  spasms  and  convulsions.  When  the  patient  found  that  she  could 
not  bear  any  thing  on  her  stomach,  she  left  the  place  and  passed  two 
months  in  the  country.  Her  health  became  gradually  re-established 
there,  and  she  returned  to  resume  her  usual  occupations.  The  pri¬ 
soner,  however,  renewed  her  attempts  ;  and  to  make  sure  of  destroy¬ 
ing  life,  gave  her  one  morning  in  colfee,  a  strong  dose  of  arsenious  acid 
in  powder :  violent  vomiting  ensued,  and  the  poison  was  expelled  with 
the  breakfast.  Arsenic  was  detected  in  the  vomited  matter,  and  the 
explanation  of  the  cause  of  the  long  previous  illness  then  became  clear. 
Under  proper  treatment  the  patient  recovered.  (Op.  cit.  i.  510.)  I  be¬ 
lieve  this  mode  of  poisoning  to  be  more  frequent  in  this  country  than 
is  commonly  supposed ;  and  it  behoves  practitioners  to  be  exceedingly 
guarded  in  their  diagnosis,  for  the  usual  characters  of  arsenical  poison¬ 
ing  are  completely  masked.  The  symptoms  might  be  easily  referred  to 
chronic  inflammation,  or  ulceration  of  the  stomach  leading  to  perforation. 
I  have  lately  had  to  examine  a  case  of  this  land,  where  the  death  of  a 
person  had  been  caused  by  his  housekeeper  under  somewhat  similar 
circumstances.  The  crime  was  not  discovered  until  after  the  lapse  of 
two  years ;  and  from  the  small  dose  given,  and  repeated  vomiting 
during  life,  no  arsenic  could  be  detected  in  the  body. 

In  a  case  communicated  by  Mr.  Jones  to  the  Provincial  Journal, 
(Nov.  18,  1843,  p.  127),  the  action  of  small  doses  of  arsenic, 
administered  medicinally,  produced  the  well-marked  effects  of  slow 
poisoning.  The  liquor  arsenicalis  was  prescribed  for  a  lady  affected 
with  cutaneous  disease,  in  doses  of  five  drops  (  =  l-24th  of  a  grain)  of 
arsenious  acid),  and  fifteen  drops  (  =  l-8th  grain),  three  times  a  day. 
After  continuing  these  doses  more  or  less  for  a  month,  she  was  found 
labouring  under  the  following  symptoms :  obstinate  diarrhoea,  fre¬ 
quent  griping  pains  in  the  bowels,  with  almost  constant  desire  to  act ; 
considerable  tenderness  over  the  whole  abdomen,  which  was  distended ; 
constant  pain  and  nausea  after  taking  food,  and  frequent  vomiting ; 
skin  cool  and  dry;  intense  thirst ;  tongue  clean  and  red,  resembling  raw 
beef;  pulse  100,  small  and  feeble  ;  sense  of  constriction  in  the  throat, 
and  copious  flow  of  saliva ;  she  had  some  gastric  cough,  with  frequent 
raking  of  the  throat  and  fauces,  and  expectoration  of  a  muco-purulent 
secretion  mixed  with  blood.  There  was  much  pain  and  tenderness  down 
the  spine,  with  frequent  muscular  tremors  ;  and  a  crampy  feeling  of  the 
lower  extremities,  with  partial  loss  of  motion  and  sensation ;  they  were 
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swollen,  of  a  livid  colour  in  places,  and  showed  a  tendency  to  slough. 
There  was  great  emaciation ;  want  of  sleep,  owing  to  the  irritable 
state  of  the  bowels ;  motions  white,  watery,  and  frothy ;  urine  scanty, 
high  coloured,  and  passed  with  an  effort.  From  this  account  of  the 
symptoms  it  is  obvious  that  a  case  of  slow  poisoning  by  arsenic  might 
very  easily  he  mistaken  for  gastro- enteritis,  and  treated  accordingly. 
Dr.  Pfenfer  has  recently  published  an  interesting  case  of  this  masked 
form  of  arsenical  poisoning,  in  which  there  was  general  and  well- 
marked  paralysis  of  the  whole  of  the  muscular  system,  and  a  complete 
loss  of  sensation  in  the  fingers.  It  was  only  after  a  year  that  the 
patient  began  to  recover  the  use  of  his  extremities.  It  appeared  that 
his  wife  had  been  in  the  habit  of  giving  him  small  doses  of  arsenic  in 
his  food.  None  of  the  articles  of  food,  or  of  the  matters  vomited, 
could  be  procured  for  analysis ;  nevertheless,  the  evidence  of  chronic 
poisoning  from  symptoms  was  considered  to  be  sufficiently  strong  to 
justify  a  conviction.  (Zeitschrift  fiir  Rationelle  Medizin,  B.  vi.  H.  i. 
102,  Heidelberg,  1847.) 

Anomalous  cases. — The  symptoms  described  under  the  acute  form  o, 
poisoning  may  not  be  met  with  in  every  instance.  Thus  the  pain,  which 
is  usually  excruciating,  like  a  fire  burning  within  the  body,  is  sometimes 
absent.  In  a  well-marked  case  of  poisoning,  which  occurred  in  October 
1839,  a  dose  of  from  one  ounce  to  two  ounces  of  arsenic  was  taken;  there 
was  no  pain  except  of  the  most  trifling  character  just  before  death.  It  has 
been  supposed  that  this  symptom  was  absent  when  the  dose  was  large ; 
but  a  case  occurred  in  Guy’s  Hospital,  in  1836,  where  only  forty  grains 
had  been  taken,  and  the  patient  died  without  complaining  of  pain. 
(Guy’s  Hosp.  Rep.  iv.  68.)  There  are  many  similar  instances  on 
record.  The  symptoms  of  alvine  irritation  gre  seldom  wanting,  or  there 
is  vomiting,  if  there  should  be  no  purging.  In  one  case  of  criminal 
poisoning  by  arsenic,  in  which  I  was  consulted  by  Mr.  Veasy,  which 
was  tried  at  the  Bedford  Spring  Assizes,  in  1842,  there  was  neither 
vomiting  nor  purging.  The  quantity  of  poison  taken  must  have  been 
very  small.  In  a  case  which  occurred  to  Dr.  Feital,  although  half 
an  ounce  of  arsenious  acid  had  been  taken,  there  was  no  vomiting, 
(ante,  p.  97.)  Great  thirst  is  a  common  symptom,  but  this  is  some¬ 
times  absent.  With  respect  to  the  urinary  secretion  there  is  no  certain 
rule :  it  is  sometimes  suppressed,  as  in  several  cases  reported  by  M. 
Flandin;  at  other  times  it  is  natural,  or  only  slightly  diminished. 
(Des  Poisons,  i.  521.)  It  is  necessary  for  a  medical  jurist  to  attend 
to  these  anomalies,  as  otherwise  the  symptoms  of  arsenical  poisoning 
may  be  easily  mistaken  for  those  of  disease. 

The  following  case,  quoted  by  Belloc,  is  in  this  point  of  view 
remarkable.  A  young  woman,  with  the  design  of  committing  suicide, 
procured  a  lump  of  arsenic.  She  began  by  biting  it ;  but  as  she  could 
not  procure  sufficient  in  this  way,  she  broke  it  up  into  coarse  fragments, 
put  them  into  a  glass  of  water,  and  swallowed  them.  This  was  in  the 
morning,  and  she  went  the  whole  of  the  day  without  suffering  any 
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marked  uneasiness.  At  six  o’clock  in  the  evening  she  was  seen  by  M. 
Laborde, — and  there  were  then  no  febrile  symptoms.  At  eight  o’clock 
she  suffered  from  pain  in  the  abdomen.  At  eleven  o’clock  she  appeared 
to  be  more  calm  than  ever,  and  had  a  strong  desire  to  sleep.  At  three 
in  the  morning  she  sat  up  in  her  bed,  complained  a  little  of  her  sto¬ 
mach,  and  then  died,  without  the  least  appearance  of  suffering.  She 
vomited  some  fragments  of  arsenic  before  death.  On  opening  the  sto¬ 
mach,  the  vessels  were  found  gorged,  and  there  were  coagula  of  blood 
in  the  folds  of  the  mucous  membrane  at  the  cardia.  There  were  marks 
of  excoriation  about  the  lips,  mouth,  and  oesophagus.  (Corn’s  de  Med. 
Leg.  122.)  This  is  ib.  every  point  of  view  a  most  remarkable  case.  No 
one  acquainted  with  the  usual  effects  of  arsenic  could  have  suspected  it 
to  be  a  case  of  arsenical  poisoning.  It  therefore  most  strikingly  shows, 
as  Belloc  observes,  the  absolute  necessity  for  post-mortem  inspections 
in  all  unexplained  cases  of  death.  The  symptoms  were  probably  more 
protracted  in  their  appearance  than  in  any  other  instance  yet  recorded, 
not  having  manifested  themselves,  as  we  may  infer,  until  ten  hours 
after  the  taking  of  the  poison.  They  appear  to  have  been  at  no  time 
severe — there  is  no  account  of  diarrhoea  having  been  among  them — 
they  underwent  a  complete  remission  before  death,  and  the  deceased 
expired  as  from  the  effects  of  a  narcotic,  about  seventeen  hours  after 
taking  the  poison. 

It  might  be  supposed,  a  priori,  that  the  symptoms  of  irritation  oc¬ 
casioned  by  arsenic,  would  be  protracted  in  their  appearance  or  miti¬ 
gated  in  their  character  when  the  poison  was  taken  mixed  with  opium : 
but  in  one  well-marked  case  in  which  half  a  tea-cupful  of  arsenic  was 
swallowed  with  upwards  of  an  ounce  of  laudanum,  there  was  severe 
pain,  abundant  vomiting  for  two  hours,  and  death  took  place  in  six 
horns.  (Med.-Chir.  Rev.  vii.  170.) 

Is  arsenic  an  accumulative  poison  ? — It  is  well  known  that  arsenic 
is  carried  into  the  circulation  by  absorption,  and  the  question  here 
proposed  depends  on  whether  its  elimination  in  the  living  body  takes 
place  with  the  same  rapidity  as  its  absorption.  I  am  not  aware  of  any 
facts  which  shew  that  arsenic  can  be  taken  in  non-fatal  doses  for  a 
certain  period,  accumulate  in  the  body,  and  then  suddenly  give  rise, 
without  increase  of  dose,  to  all  the  marked  symptoms  of  poisoning. 
This  important  medico-legal  question  arose  in  the  case  of  Lacoste. 
From  the  presence  of  arsenic  in  the  remains  of  the  body,  and  from  the 
symptoms  under  which  deceased  died,  it  was  alleged  that  his  death  had 
been  caused  by  poison.  The  quantity  of  arsenic  found  in  the  liver  was 
about  the  l-13th  of  a  grain,  and  a  still  smaller  proportion  in  the  other 
viscera.  In  defence,  it  was  alleged  that  deceased  was  in  the  habit  of 
taking  Fowler’s  solution  (of  arsenic)  daily  as  a  remedy  for  a  skin  dis¬ 
ease  under  which  he  was  labouring.  The  Procureur-general  admitted 
this,  but  contended  that,  as  the  man  was  in  the  habit  of  taking  arsenic 
medicinally,  it  was  very  improbable  that  he  should  have  taken  an 
overdose  (a  fatal  dose) :  and  it  could  not,  therefore,  be  supposed  that 
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he  had  died  through  his  owu  imprudence.  The  President  inquired 
whether  innocent  doses  of  arsenic  could  possibly  accumulate  in  the  body 
and  suddenly  occasion  symptoms  and  death.  M.  Devergie  replied  in  the 
negative,  M.  Flandin  in  the  affirmative — the  latter  resting  his  opinion 
not  upon  any  facts  observed  in  the  human  body,  but  upon  the  assump¬ 
tion  that  the  elimination  of  the  poison  might  not  always  go  on  pari 
passu  with  its  absorption.  (Flandin,  Des  Poisons,  i.  484.)  The 
opinion  then  given,  was  based  upon  experiments  on  animals.  M. 
Flandin  states  that  he  has  confirmed  it  by  observations  on  the  human 
subject  made  since  the  trial.  The  facts,  however,  are  not  stated,  but 
he  quotes  the  opinion  of  an  English  writer  that  Fowler’s  solution 
should  not  be  long  continued ;  because  arsenic,  like  lead,  might  ac¬ 
cumulate  in  the  system  and  ultimately  produce  paralysis.  The  woman 
Lacoste  was  acquitted  of  the  murder :  it  was  considered  that  the  small 
quantity  of  arsenic  found  in  the  body  might  possibly  have  been  derived 
from  that  which  had  been  used  medicinally.  This  question  oi  accumula¬ 
tion  must  therefore  be  regarded  as  still  undetermined :  at  the  same  time, 
there  are  no  facts  which  render  it  probable  that  arsenic  is  an  accumu¬ 
lative  poison ;  i.  e.  that  it  can  collect  in  the  system,  without  symptoms, 
and  suddenly  produce  those  effects  observed  in  the  administration  of  a 
fatal  dose.  The  case  of  slow  poisoning  related  at  p.  314,  is  decidedly 
adverse  to  the  view  that  arsenic  is  an  accumulative  poison.  M.  Flandin 
quotes  the  case,  but  does  not  perceive  that  it  is  directly  opposed  to  the 
inference  which  he  has  drawn.  In  a  subsequent  part  of  his  work,  he  also 
relates  some  experiments,  the  results  of  which  shew  that  arsenic  has  no 
accumulative  properties.  M.  Danger  and  himself  gave  to  animals,  gradu¬ 
ally  increasing  doses  of  arsenic  in  powder,  mixed  with  their  food.  In 
beginning  with  the  l-65th  part  of  a  grain  they  found,  after  an  interval 
of  nine  months,  that  the  animals  might  be  made  to  take  upwards  of 
fifteen  grains  of  arsenious  acid  in  twenty-four  hours  without  any  in¬ 
fluence  on  their  appetite  or  health.  During  this  time,  their  urine  was 
frequently  analysed  at  different  intervals  without  auy  arsenic  being 
detected.  Three  days  after  the  last  dose  of  arsenious  acid  was  given, 
the  animals  were  killed,  and  their  organs  successively  analysed,  but  no 
arsenic  was  detected  in  the  viscera,  flesh,  or  bones,  (i.  737.)  M. 
Flandin  thus  appears  to  have  conclusively  proved,  contrary  to  his  own 
opinion,  that  arsenic  certainly  does  not  accumulate  within  the  body  ! 

From  this  account  of  the  symptoms  produced  by  arsenic,  it  will  be 
seen,  that  there  is  great  difficulty  in  classifying  cases.  On  referring  to 
many  which  I  have  been  enabled  to  collect,  the  symptoms  do  not  ap¬ 
pear  to  bear  any  relation  to  the  quantity  of  poison  or  to  th eform  in 
which  it  is  administered.  Those  indicative  of  irritation  in  the  alimen¬ 
tary  canal,  or  of  coma,  have  equally  occurred,  whether  the  dose  was  small 
or  large,  and  whether  the  poison  was  in  the  state  of  powder  or  solution. 
The  same  observation  may  be  made  of  other  cases  in  which  symptoms 
of  an  affection  of  the  brain  have  followed  those  of  irritation.  Hence 
it  appeal’s  to  me  that  any  useful  generalization  is  impossible,  for  the 
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exceptions  are  so  numerous  as  to  show  that  the  arbitrary  divisions 
which  must  necessarily  he  made,  can  he  of  no  practical  utility. 

The  following  case,  which  occurred  to  Dr.  May,  shows  an  entire 
absence  of  the  most  prominent  symptoms  of  arsenical  poisoning.  A 
child,  aged  twenty  months,  ate  some  paste  consisting  of  honey,  flour, 
and  arsenic,  prepared  for  destroying  mice.  He  was  caught  in  the  act 
of  eating  it,  and  a  considerable  portion  was  forced  from  his  mouth. 
Some  ipecacuanha  wine  was  given  to  him,  and  he  vomited  freely,  the 
ejected  matter  consisting  chiefly  of  mucus  of  a  yellowish  colour,  with 
some  of  the  paste  suspended  in  it.  The  vomiting  was  encouraged,  and 
milk  was  freely  given.  Between  the  fits  of  vomiting  he  appeared 
livelv.  In  about  two  hours  he  had  two  natural  motions,  and  was 
sleeping  calmly  as  usual :  he  had  had  no  pain ;  respiration  a  little 
hurried.  In  about  six  or  seven  hours  he  became  somewhat  restless* 
but  there  was  no  expression  of  pain.  Soon  after  this,  he  became 
worse,  the  surface  was  cold,  lips  livid,  eyes  sunk,  the  pupils  fixed  and 
rather  dilated,  pulse  scarcely  perceptible,  respiration  feeble,  accom¬ 
panied  with  sighing.  After  lying  for  half  an  hour  in  this  condition, 
he  expired  without  a  struggle,  nearly  eight  hours  subsequent  to  the 
accident.  On  inspection,  the  stomach  and  intestines  exhibited  little 
deviation  from  the  healthy  state.  The  stomach  contained  mucus  and 
a  portion  of  the  paste,  but  the  villous  surface  presented  no  signs  of 
inflammation.  (Prov.  Med.  Journ.  July  16,  1845,  453.)  Dr.  May 
very  properly  observes  that  had  not  the  child  been  seen  to  eat  the  paste, 
there  was  not  a  symptom,  nor  after  death  any  morbid  appearance,  to 
indicate  the  true  cause  of  the  child’s  illness. 

It  has  been  supposed  that  stupor  and  other  symptoms  of  cerebral 
disturbance  were  more  likely  to  occur  when  the  dose  of  arsenic  was 
large  :  but  a  case  was  communicated  to  the  London  Medical  Review 
(April  1811,  p.  188),  by  Mr.  Soden,  of  Coventry,  which  shows  that, 
with  a  large  dose  of  arsenic  and  rapid  death,  there  may  be  violent 
symptoms  of  gastric  irritation,  and  few  or  no  symptoms  indicative  of 
nervous  disorder.  A  man,  aged  twenty-two,  purchased  seven  ounces 
of  finely-powdered  arsenic,  and  swallowed,  between  seven  and  eight  in 
the  morning,  not  less  than  four  and  probably  six  ounces  of  the  poison. 
In  about  half  an  hour  he  was  found  vomiting  :  there  was  severe  pain 
in  the  abdomen,  rapid  pulse,  and  slight  convulsions  of  the  legs.  In 
two  hours  diarrhoea  supervened,  and  there  was  constant  inclination  to 
pass  mine :  the  pain  in  the  bowels  became  almost  intolerable,  the 
convulsive  motions  of  the  limbs  more  frequent,  and  the  pulse  more 
feeble,  but  still  very  quick.  According  to  the  antidotal  doctrines  at 
that  time  prevalent,  sulphuret  of  potash  (potassium)  was  largely  ex¬ 
hibited  to  him.  He  died  in  less  than  four  hours,  after  a  dreadful  fit 
of  convulsive  laughter,  his  limbs  becoming  suddenly  rigid.  In  this 
case,  there  was  neither  stupor  nor  faintness,  but  there  was  severe  pain, 
with  convulsions.  On  inspection,  the  stomach  was  found  highly  in¬ 
flamed,  “  the  mucous  coat  looked  as  though  it  had  been  beautifully 
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injected/’  and  two  ounces  of  arsenic  were  found  in  the  cavity  of  tlm 
organ. 

The  following  is  a  still  more  recent  instance,  which  was  referred  to 
me  for  examination  by  Mr.  Carter  of  Newbury,  in  July  1845.  A 
female,  set.  22,  swallowed  a  large  dose  of  arsenic.  She  was  imme¬ 
diately  afterwards  seized  with  intense  thirst,  severe  burning  pain, 
violent  vomiting,  and  diarrhoea  continuing  incessantly  until  death, 
which  took  place  in  seven  hours.  There  were  no  nervous  symptoms. 
The  stomach  and  the  whole  of  the  alimentary  canal  were  extensively 
inflamed.  Arsenious  acid  was  detected  in  large  quantity,  mixed  with 
flakes  of  mucus,  in  the  stomach,  throughout  the  small  intestines  and  in 
the  caecum.  (G.  H.  R.  vol.  iv.  Oct.  1846,  458.)  On  the  other  hand, 
if  severe  symptoms  of  alvine  irritation  thus  follow  large  doses,  those  in¬ 
dicative  of  an  affection  of  the  nervous  system  may  be  produced  by  com¬ 
paratively  small  doses  of  the  poison.  I  am  indebted  to  Mr.  Todd, 
coroner  for  Hants,  for  the  particulars  of  the  following  interesting  case. 
A  man,  set.  24,  swallowed,  about  six  o’clock  in  the  morning,  on  an 
empty  stomach,  a  drachm  of  white  arsenic  mixed  with  half  a  tea-cupful 
of  water.  He  complained  of  the  mixture  having  a  rough  taste,  but 
he  went  to  his  work,  and  it  was  only  the  suspicion  that  he  had  made  a 
mistake  and  swallowed  poison,  that  induced  him  to  go  to  the  house  of 
a  surgeon,  about  two  hours  afterwards,  for  an  emetic.  He  then  ap¬ 
peared  to  be  very  well,  and  made  no  complaint ;  the  surgeon  could  not 
detect  about  him  any  symptom  of  arsenical  poisoning,  and  was  inclined 
to  disbelieve  the  man’s  statement.  Vomiting  was  produced  by  sulphate 
of  zinc,  and  he  threw  up  some  yellow-coloured  matter.  He  saw  the 
man  again  in  five  hours  :  he  was  then  sitting  in  a  drowsy  state,  with  a 
countenance  expressive  of  great  anxiety,  a  blue  tinge  on  the  hands, 
pulse  very  feeble,  and  there  was  profuse  diarrhoea.  He  complained  of 
no  'pain,  and  said  that  he  wanted  to  go  to  sleep.  Vomiting  had  ceased. 
He  died  in  this  calm  state  in  the  evening,  about  fourteen  hours  after 
he  had  taken  the  poison. 

The  mixed  nature  of  these  cases  will  also  be  obvious  from  the  fol¬ 
lowing,  reported  by  Dr.  Letheby.  A  girl,  aged  nineteen,  swallowed 
two  grains  and  a  half  of  arsenic  dissolved.  Restlessness  during  the 
night,  and  slight  pain,  were  the  only  symptoms  experienced.  In  the 
morning  she  became  sick,  complained  of  great  thirst,  and  the  pain  was 
more  intense.  Vomiting  increased,  followed  by  diarrhoea,  the  counte¬ 
nance  was  pinched,  and  the  extremities  became  cold.  From  this  state 
she  rallied,  and  slept  comfortably  the  following  night.  The  next 
morning  she  became  worse,  being  cold  and  drowsy,  the  pulse  scarcely 
perceptible,  and  she  was  passing  into  a  state  of  incipient  coma.  In  this 
condition  she  sank  about  thirty-six  hours  after  taking  the  poison.  The 
stomach  was  pale  and  nearly  empty,  and  its  mucous  coat  was  raised  by 
a  number  of  vesicles  containing  air.  (Med.  Gaz.  xxxix.  116.)  . 

Mr.  Foster  of  Huntingdon  has  kindly  communicated  to  me  three 
cases  of  poisoning  by  arsenic  of  great  interest,  not  merely  with  regard 
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to  the  variety  in  the  symptoms,  but  also  in  the  post-mortem  appear¬ 
ances,  and  the  rapidity  of  death. 

E.  B.,  the  mother  of  five  children,  set.  37,  had  been  in  a  desponding 
state  of  mind,  with  general  debility  of  the  system,  for  some  weeks. 
On  the  26th  of  May,  1838,  Mr.  Eoster  was  hastily  summoned  to  her 
residence,  a  distance  of  eight  miles,  and  arrived  about  one  o’clock  p.m. 
He  found  that  a  medical  friend  had  been  in  attendance  for  an  hour 
and  a  half.  The  woman  had  administered  arsenic  to  her  two  children, 
and  had  then  taken  it  herself.  There  were  no  means  of  ascertaining  the 
quantity  administered ;  she  had  mixed  it,  for  herself  and  eldest  child, 
in  the  yolk  of  an  egg,  and  for  the  infant  in  pap.  Erom  the  evidence 
of  the  servant-girl,  it  appears  that  the  poison  must  have  been  taken 
some  time  between  half-past  nine  and  eleven  o’clock,  a.m.  The 
difference  in  the  effects  produced  on  each  patient  was  remarkable,  and 
requires  separate  consideration. 

Case  I. — The  mother,  when  first  seen,  shortly  after  eleven  o’clock, 
was  sensible,  and  confessed  to  having  given  the  children  arsenic,  and 
taken  it  herself.  She  was  vomiting  violently,  and  complained  of  a 
burning  sensation  at  the  pit  of  the  stomach ;  there  was  constant  tenes¬ 
mus,  with  dejection  of  mucous  stools;  pulse  small  and  rapid;  violent 
delirium  soon  followed,  with  tetanic  convulsions,  requiring  the  utmost 
exertion  of  four  persons  to  hold  her  in  bed ;  the  conjunctiva  of  the 
eye  became  intensely  injected  ;  the  pupils,  from  being  minutely  con¬ 
tracted,  became  exceedingly  dilated  :  the  eyeballs  fixed  upwards  ;  the 
mouth  drawn  in  all  directions.  This  state  continued  for  some  minutes, 
when  calmness  and  repose  followed,  during  which  she  expired,  about 
one  o’clock,  not  more  than  three  hours  and  a  half  after  having  taken 
the  poison. 

Inspection. — The  stomach,  small  intestines,  and  bladder,  on  their 
peritoneal  surface,  exhibited  much  inflammatory  vascularity.  The 
stomach  contained  a  pint  of  thin,  glairy  fluid  of  a  yellowish  colour ; 
some  white  powder  (proved  to  be  arsenic)  was  seen  to  adhere  in  some 
places  to  the  villous  coat,  which  in  every  part  was  red  and  inflamed, 
but  not  nearly  so  much  as  in  the  children.  The  heart  was  healthy  ; 
much  dark  blood  on  the  right  side.  The  lungs  were  healthy,  except 
their  apices,  which  were  studded  with  tubercles  in  the  first  stage,  and 
where  there  were  some  hard,  dark-coloured  patches  of  an  irregular 
surface,  and  of  the  size  of  a  sixpence,  similar  to  the  cicatrices  of  cured 
tubercles,  as  mentioned  by  Carswell,  Andral,  and  Louis.  The  other 
parts  examined  afforded  no  evidence  of  disease. 

Case  II. — Elder  child,  (girl),  aged  two  years  and  a  half,  when  first 
seen  was  in  a  comatose  state.  She  had  been  sick  and  convulsed,  and 
had  suffered  severe  pain,  but  now  there  was  complete  insensibility  ; 
the  face  was  swollen  and  of  a  livid  hue ;  the  pupils  dilated ;  the 
breathing  difficult ;  the  extremities  cold.  She  was,  in  fact,  in  a  com¬ 
plete  state  of  narcotism,  and  died  about  half -past  eleven,  not  more 
(probably  less)  than  two  hours  after  taking  the  dose. 
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Inspection . — The  stomach  contained  three  or  four  ounces  of  fluid, 
with  some  particles  of  white  powder ;  the  redness  of  the  villous  coat 
was  of  a  vermilion  hue,  much  more  so  than  in  Case  I.;  hut  much  less 
than  in  the  infant,  Case  III.  The  other  appearances  were  similar  to 
those  in  the  mother. 

Case  III. — The  infant,  aged  five  months,  was  found,  about  three  hours 
.after  swallowing  the  poison,  in  great  agony,  with  severe  bilious  vomit¬ 
ing  and  convulsions,  the  extremities  cold,  the  lower  ones  retracted  to 
the  abdomen,  which  was  swollen  and  tense,  the  countenance  pale,  and 
pulse  imperceptible.  The  usual  remedies  were  administered,  but  the 
child  gradually  sank,  and  died  about  four  o’clock,  six  horns  and  a  half 
after  taking  the  arsenic. 

Inspection. — The  appearances  were  the  same  as  in  the  foregoing  cases, 
except  that  the  villous  coat  of  the  stomach  was  in  the  highest  state  of 
inflammation,  and  in  the  greater  part  of  its  extent  the  redness  was  of 
the  brightest  scarlet  colour ;  there  was  an  effusion  of  dark  blood  in 
patches ;  no  ulceration  ;  no  thinning  of  the  coats.  An  analysis  of  the 
contents  of  the  stomach  in  each  case  afforded  the  usual  colours  and 
deposits  with  ammonio-sulphate  of  copper  and  ammonio-nitrate  of 
silver :  and  arsenic  in  its  metallic  state  was  procured  from  the  contents 
of  each  stomach. 

It  will  be  observed,  that  in  Case  II.  (of  the  little  girl)  death  followed 
in  not  more,  probably  in  less,  than  two  hours.  As  this  was  a  fact  of 
some  importance,  Mr.  Foster  made  minute  and  careful  inquiries.  The 
child  died  at  half-past  eleven ;  the  husband  and  servant  both  stated 
that  they  were  present  with  the  poor  woman  during  the  morning  until 
half-past  nine  (they  breakfasted  with  her  as  usual  at  nine),  and  during 
this  time  it  was  scarcely  possible  for  her  to  have  taken  the  arsenic 
without  their  knowledge.  At  half-past  nine  the  husband  left  to  go 
into  the  fields  ;  the  servant  went  into  the  kitchen ;  the  mother  almost 
immediately  proceeded  up  stairs  with  two  of  her  children,  and  there 
remained  until  they  were  discovered  in  the  state  above  mentioned.  The 
supposition  that  this  was  the  time  the  arsenic  was  taken,  is  further  con¬ 
firmed  by  the  fact,  that  the  mother  earnestly  entreated  that  an  elder 
child  might  stay  from  school  that  morning,  she  having  intended,  as 
she  stated  before  her  death,  to  give  the  child  some  of  the  arsenic  as 
well  as  the  other  children.  The  mother  died  in  three  hours  and  a  half, 
whilst  the  infant  lived  six  hours  and  a  half.  It  will  be  also  remarked, 
that  there  was  considerable  variety  in  the  symptoms  and  pathological 
appearances  in  each  case : — Case  I.  mother :  intense  excitement  of  the 
nervous  system,  with  comparatively  slight  local  inflammation  of  the 
stomach.  Case  II.  elder  child :  disturbed  action  of  the  heart  and  cir¬ 
culating  system,  almost  amounting  to  narcotism,  with  a  greater  degree 
of  inflammation  of  the  stomach.  Case  III.  infant :  very  great  and 
violent  local  inflammation,  with  slighter  remote  symptoms.  In  all 
three  cases  death  was  unusually  rapid. 

Hitherto,  the  direct  effects  of  arsenic  on  the  alimentary  canal,  and 
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its  remote  effects  on  the  brain  and  nervous  system,  have  been  considered. 
Some  toxicologists  affirm,  that  the  poison  has  a  specific  action  on  the 
kidneys ,  and  that  it  causes  suppression  of  urine.  MM.  Danger  and 
Flandin  have  advocated  this  view ;  while  M.  Orfila  contends  that  the 
urinary  secretion  is  never  suppressed  in  arsenical  poisoning.  It  is  qidte 
unnecessary  to  examine  the  arguments  which  have  been  adduced  in 
support  of  these  conflicting  views — the  fact  being,  as  those  who  have 
attended  to  the  subject  of  arsenical  poisoning,  irrespective  of  theory,  well 
know,  that  sometimes  there  is  strangury  or  suppression  of  urine,  while 
in  other  instances  the  secretion  goes  on  as  usual,  (see  p.  316).  The 
remote  influence  of  arsenic  upon  the  heart  is  proved  by  the  faintness  and 
syncope  which  are  so  frequently  met  with  in  the  progress  of  the  case. 

Effects  of  external  application. — Arsenious  acid,  it  is  well  known, 
when  applied  to  wounded  or  ulcerated  surfaces,  becomes  absorbed, 
and  produces  the  usual  effects  of  poisoning.  A  case  is  reported  in 
Rust’s  Magazin,  where  a  man  covered  his  head  with  arsenic  in  powder 
to  act  as  a  depilatory.  He  was  affected  with  the  usual  symptoms  of 
arsenical  poisoning,  excepting  diarrhoea,  and  he  died  on  the  twentieth 
day.  The  interior  of  the  stomach,  as  well  as  the  lower  part  of  the 
oesophagus,  was  generally  inflamed. 

The  following  case,  communicated  to  me  by  Mr.  Tubbs,  proves  that 
arsenious  acid  when  rubbed  on  the  skin,  has  decidedly  a  local  irritant 
action.  A  man,  who  was  subject  to  piles,  was  in  the  habit  of  anointing 
himself  with  lard.  By  mistake,  on  one  occasion,  he  used  some  white 
ointment  containing  arsenic.  The  next  day  he  complained  of  an  in¬ 
tolerable  itching  of  the  anus  and  scrotum ;  and,  on  examination,  the 
parts  were  covered  with  pustules  surrounded  with  an  inflamed  base. 
They  resembled  those  which  are  produced  by  arsenic.  On  examining 
the  matter  from  the  pustules,  it  was  found  to  contain  arsenious  acid. 
Frictions  of  lime-water  and  oil  were  used,  and  the  patient  soon  recovered. 

Instances  of  arsenic  thus  destroying  life  when  applied  externally, 
are  by  no  means  unfrequent.  Two  cases  of  its  operating  fatally 
in  children,  when  applied  to  the  skin  of  the  head  for  tinea  capitis, 
will  be  found  in  the  Annales  d’Hygiene,  1830,  ii.  437.  In  both, 
the  mucous  membrane  of  the  stomach  was  found  inflamed,  and  in  one 
extensively.  A  trial  has  recently  taken  place  {Reg.  v.  Port ,  Chester 
Winter  Assizes,  1844),  in  which  a  man,  pretending  to  cure  cancer,  was 
charged  with  the  death  of  a  female,  by  the  application  of  an  arsenical  plas¬ 
ter,  as  it  was  supposed,  to  the  breast.  The  woman  died  in  a  fortnight.  No 
satisfactory  evidence  was  obtained  of  the  symptoms  during  life,  except 
that  there  had  been  vomiting ;  and  the  accused  had  taken  care  to  re¬ 
move  the  plasters  so  soon  as  serious  symptoms  began  to  appear, — hence 
there  was  no  direct  chemical  evidence  of  the  nature  of  the  substance 
actually  employed.  This  case,  however,  shews  the  great  utility  of  the 
discovery  of  the  absorption  of  arsenic  into  the  body.  Dr.  Brett,  of 
Liverpool,  was  able  to  detect  the  absorbed  arsenic  in  the  substance  of 
the  stomach,  liver,  and  spleen :  the  quantity  detected  was  less  than  a 
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quarter  of  a  grain.  The  oesophagus,  stomach,  and  intestines  were  found 
extensively  inflamed.  Notwithstanding  this  evidence,  which  appears 
to  have  been  particularly  clear,-  the  prisoner  was  acquitted !  The 
learned  judge,  in  charging  the  jury,  observed,  “that  the  quantity  of 
arsenic  was  exceedingly  small”  (see  ante,  p.  136),  although  why  any 
arsenic  should  be  found  in  the  stomach,  liver,  and  spleen  of  a  human 
being  simultaneously  with  extensive  inflammation  of  the  stomach  and 
bowels  after  the  application  of  a  plaster  (not  produced)  to  a  diseased 
breast,  is  entirely  unexplained !  We  can  only  suppose,  admitting  the 
verdict  to  be  correct,  that  the  arsenic  found,  was  spontaneously  gene¬ 
rated  by  some  mysterious  process  in  the  tissues  of  the  body,  and  that 
the  inflammation  of  the  alimentary  canal  was  a  mere  coincidence  \  In 
January  1845,  a  man  in  this  city  died  apparently  from  the  effects  of 
arsenic  absorbed  through  the  skin  of  the  arm.  He  was  engaged  in  the 
manufacture  of  candles,  to  which  arsenic  was  added  in  large  propor¬ 
tion,  and  it  was  supposed  that  an  abrasion  of  the  skin  had  facili¬ 
tated  the  absorption  of  the  poison.  The  medical  opinion  given  at  the 
inquest,  was  decidedly  that  the  deceased  had  died  from  the  effects  of 
arsenic  thus  introduced  into  the  system.  M.  Han  din  states,  that  on 
one  occasion  he  had  to  examine  the  viscera  of  a  woman  who  had  been 
killed  by  the  application  of  an  arsenical  powder  for  the  cure  of  a 
scirrhous  breast.  The  arsenic  (absorbed)  was  discovered  in  various 
parts  of  the  body,  but  especially  in  the  liver,  which  contained  as  much 
as  is  usually  found  when  the  poison  has  been  swallowed,  (Des  Poisons, 
i.  230) : — the  quantity  was  greater  than  that  found  in  all  the  other 
organs  together.  This  case  presents  many  points  of  interest.  The 
poison  did  not  begin  to  produce  its  well-marked  effects  until  after  the 
lapse  of  about  ten  hours.  Death  took  place  in  about  six  days,  and  the 
urine  was  suppressed  throughout.  The  mucous  membrane  of  the 
stomach  and  intestines  was  in  its  natural  state :  in  the  duodenum  it 
was  slightly  swollen  or  thickened.  (Plandin,  i.  502.) 

The  powder  used  by  quacks  as  an  application  to  scirrhous  breasts  is 
commonly  a  compound  of  arsenions  acid,  realgar,  and  oxide  of  iron.  In 
this  instance,  it  was  formed  of  75  parts  of  the  first -mentioned  substance, 
and  25  parts  of  the  two  last.  The  quack  stated  that  he  did  not  apply 
more  than  four  or  five  grains. 

The  symptoms  are  slower  in  appearing  on  these occasions  than  when 
the  arsenic  is  swallowed,  probably  from  the  diseased  surface  being 
less  absorbent  than  the  mucous  membrane  of  the  stomach ;  but  in  an 
experiment  performed  by  Mr.  Swan,  in  which  arsenious  acid  was  intro¬ 
duced  into  a  wound  on  the  back  of  a  dog,  vomiting  came  on  in  two  hours, 
and  the  animal  died  in  six  hours.  The  villous  coat  of  the  stomach  and  of 
the  intestines  was  found  inflamed.  (Action  of  Mercury,  p.  33,  1847.) 
In  a  case  somewhat  similar  to  that  above  related,  M.  Plandin  discovered 
arsenic  in  the  breast  to  which  the  substance  had  been  applied,  but  in  no 
other  part  of  the  body.  (Op.  cit.  i.  550.)  Some  interesting  facts  regard¬ 
ing  this  form  of  poisoning  will  be  found  in  the  Ann.  d’Hyg.,  1846,  ii.  131. 


ARSENIC.  POST-MORTEM  APPEARANCES. 


325 


This  mode  of  destroying  life  by  the  local  application  of  arsenic  to 
ulcerated  surfaces,  has  never,  so  far  as  I  am  aware,  been  resorted  to  by 
criminals.  It  is  obvious,  that  when  death  is  not  a  consequence,  serious 
injury  to  health  might  ensue— life  might  be  endangered, — and  to  those 
who  have  framed  our  criminal  statutes  it  ought  to  be  a  subject  of  con¬ 
sideration,  whether  this  offence  could  be  strictly  comprised  within  the 
statute  against  poisoning.  (1  Vie.  lxxxv.  Sec.  2 — see  page  9.)  Would 
the  words  “  administer  or  cause  to  be  taken”  be  considered  to  include 
the  external  application  of  arsenic  criminally?  If  this  be  a  subject 
of  doubt,  the  punishment  of  a  serious  offence  is  not  provided  for  in  our 
present  law.  The  external  application  of  orpiment  in  the  form  of 
ointment  has  also  caused  death.  (See  Sulphurets  op  arsenic,  post.) 
Belloc  states  that  he  employed  arsenical  compounds  externally  to 
scirrhous  tumors  of  the  eye,  cheek,  and  nose,  without  any  serious 
consequences  resulting.  (Cours  de  Med.  Leg.  121.) 

Several  cases  are  reported  in  which  arsenic  has  acted  as  a  poison 
through  the  unbroken  skin.  Some  of  them  are  of  old  standing,  and 
do  not  appear  to  have  been  very  accurately  observed.  (Flandin,  i.  542.) 
If  the  arsenic  be  in  solution,  it  may  become  speedily  absorbed  :  but 
when  in  powder,  absorption  would  take  place  much  more  slowly.  It 
is  well  known,  that  comparatively  insoluble  substances  may  be  intro¬ 
duced  into  the  system  by  the  endermic  method,  and  arsenic  does  not 
appear  to  present  any  exception  to  this  mode  of  operation.  The  thin 
skin  of  the  human  subject  appears  to  absorb  the  poison  more  readily 
than  the  hard  thick  skin  of  animals ;  but  M.  Flandin  found  that  dogs 
were  speedily  killed  when  arsenical  ointments  were  rubbed  upon  the 
skin  of  the  abdomen,  or  on  the  inside  of  the  thighs.  (Op.  cit.  i.  544.) 
All  the  symptoms  of  arsenical  poisoning,  although  not  appearing  for 
two  or  three  days,  have  been  witnessed  in  the  human  subject  in  those 
cases  in  which  powdered  arsenic  has  been  used  as  a  depilatory. 

POST-MORTEM  APPEARANCES. 

The  striking  changes  produced  by  arsenic  are  generally  confined  to 
the  stomach  and  intestines.  They  are  commonly  well-marked  in  pro¬ 
portion  to  the  largeness  of  the  dose  and  the  length  of  time  which  the 
individual  has  survived  after  taking  the  poison.  Our  attention  must 
first  be  directed  to  the  stomach.  Arsenic  seems  to  have  a  specific 
effect  on  this  organ ;  for,  however  the  poison  may  have  entered  into 
the  system,  whether  through  a  wounded  or  ulcerated  surface,  or  by 
the  act  of  deglutition,  the  stomach  has  been  found  inflamed.  Inflam¬ 
mation  of  this  organ  cannot,  then,  be  always  considered  to  depend  on 
the  local  irritant  action  of  the  poison  on  the  stomach. 

The  mucous  membrane  of  the  stomach,  which  is  often  covered  with  a 
layer  of  mucus,  mixed  with  blood,  and  with  scattered  white  pasty-looking 
patches  of  arsenious  acid,  is  commonly  found  red  and  inflamed  ;  the 
colour,  which  is  sometimes  of  a  dull  or  brownish  red,  becomes  brighter 
on  exposure  to  the  air ;  at  other  times  it  is  of  a  deep  crimson  hue,  inter- 
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spersed  with  black-looking  strise  of  altered  blood  .  The  redness  is  usually 
most  strongly  marked  at  the  greater  extremity ;  in  one  case  it  may  he 
found  spread  over  the  whole  mucous  surface,  giving  to  it  the  appear¬ 
ance  of  red  velvet, — in  another  it  will  be  chiefly  seen  on  the  promi¬ 
nences  of  the  rugse.  Blood  of  a  dark  colour  is  effused  in  various 
parts  between  the  rugae,  or  beneath  the  lining  membrane,  an  appear¬ 
ance  which  has  been  mistaken  for  gangrene.  The  stomach  often 
contains  a  mucous  liquid  of  a  dark  colour  tinged  with  blood.  The 
coats  are  sometimes  thickened  in  patches,  being  raised  up  into  a  sort 
of  fungous-like  tumour,  with  arsenic  imbedded  in  them :  at  other 
times  they  have  been  found  thinned.  The  mucous  membrane  is  rarely 
ulcerated,  and  still  more  rarely  gangrenous.  Perforation  of  the  coats 
is  so  uncommon  a  result  of  arsenical  poisoning,  that  .there  are  only 
three  instances  on  record.  The  mucous  glands  of  the  stomach  have 
been  found  enlarged ;  hut  this  is  by  no  means  an  unusual  morbid 
appearance  from  any  cause  of  local  irritation,  without  reference  to 
poisoning.  Various  morbid  appearances  are  said  to  have  been  met  with 
in  the  lungs,  heart,  brain,  and  urinary  organs ;  but  they  do  not  appear 
to  be  characteristic  of  arsenical  poisoning.  It  is  undoubtedly  to  the 
stomach  and  intestines,  that  a  medical  jurist  must  look  for  the  basis  of 
medical  evidence  in  regard  to  post-mortem  appearances. 

Period  required  for  inflammation. — A  witness  is  often  asked  in  a  Court 
of  law  how  long  a  time  is  required  after  the  taking  of  the  poison,  for  the 
production  of  these  well-marked  appearances  in  the  stomach,  more  espe¬ 
cially  of  inflammation  of  the  mucous  membrane.  In  reference  to  this 
question,  we  have  the  following  facts.  In  a  case  which  I  had  to  exa¬ 
mine,  a  large  dose  of  arsenic  had  been  taken ; — the  man,  aged  21,  died 
in  five  hours,  and  the  stomach  was  found  intensely  inflamed,  especially 
about  the  greater  curvature.  In  a  case  that  occurred  to  Mr.  Thompson 
of  Nottingham,  half  an  ounce  of  the  poison  was  taken ;  the  patient  died 
in  six  hours,  and  the  stomach  was  found  uniformly  red  and  inflamed. 
In  another  that  occurred  to  Dr.  Booth  of  Birmingham,  the  same  quan¬ 
tity  of  arsenic  was  taken ;  the  patient  died  in  six  hours  and  a  half : 
on  inspection,  the  oesophagus  was  inflamed,  the  whole  internal  sur¬ 
face  of  the  stomach  was  of  an  intense  scarlet  colour,  and  there  was 
redness  and  increased  vascularity  of  the  duodenum,  jejunum  and 
ileum.  In  Waring’ s  case  already  referred  to,  where  but  a  small  quan¬ 
tity  of  arsenic  could  have  been  taken,  the  whole  of  the  stomach  and 
intestinal  canal  was  found  highly  inflamed,  although  the  deceased  could 
not  have  survived  four  hours.  In  Mr.  Poster’s  cases,  death  occurred 
in  one,  a  child,  at  the  end  of  two  hours  :  in  the  second,  an  adult,  at 
the  end  of  three  hours  and  a  half;  and  in  the  third,  after  the  lapse  of 
about  six  hours.  (Ante,  p.  321.)  In  each  of  these,  the  stomach  was 
found  highly  inflamed,  and  in  the  one  that  proved  fatal  in  two  hours, 
the  mucous  membrane  had  a  vermilion  hue.  This  last  I  believe  to  be 
the  shortest  period  at  which  inflammation  of  the  stomach  from  the 
effects  of  arsenic,  has  been  met  with. 
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Period  required for  ulceration. — Another  question  put  to  a  witness 
may  be  this, — What  period  of  time  is  required  for  ulceration  of  the 
mucous  membrane  to  take  place,  as  an  effect  of  this  poison  ?  If 
arsenic  has  destroyed  life  with  unusual  rapidity,  and  the  stomach  is 
found  ulcerated,  an  attempt  may  he  made  to  refer  this  ulceration  to 
some  other  cause.  Such  an  attempt  was  made  in  the  case  of  Rhymes , 
which  was  the  subject  of  a  criminal  trial  in  1841.  (Guy’s  Hospital 
Reports,  Oct.  1841,  p.  283.)  I  found  ulceration  of  the  mucous 
membrane,  which  had  been  completely  removed  in  patches,  although 
the  deceased  survived  the  effects  of  the  poison  only  ten  hours.  The 
deposition  of  the  arsenic  in  and  around  the  ulcers,  as  well  as  the 
appearance  of  recent  inflammation  about  them,  left  no  doubt  that  they 
had  been  produced  by  the  poison,  and  were  not  owing  to  previous 
disease,  as  it  was  attempted  to  he  urged  in  defence.  When  no  arsenic 
is  found  in  the  stomach,  a  defence  of  this  kind  will  carry  with  it 
considerable  plausibility.  In  Waring' s  case,  a  medical  witness  was 
questioned  upon  this  point.  The  deceased  is  stated  to  have  died  from 
the  effects  of  arsenic  in  four  hours ;  the  coats  of  the  stomach  were 
found  ulcerated,  but  no  poison  could  he  detected  in  the  organ.  The 
witness  admitted  on  cross-examination,  that  it  was  contrary  to  all 
experience  that  ulceration  should  he  occasioned  by  an  irritant  poison 
in  less  than  four  hours ;  but  he  nevertheless  contended  that  this  was 
the  true  cause.  On  such  points,  we  can  only  be  guided  by  observation ; 
and  one  case  of  this  kind,  is  sufficient  to  place  the  possibility  of  ul¬ 
ceration  being  produced  by  arsenic  within  a  few  hours,  beyond  all 
question.  Dr.  Christison  mentions  a  case  observed  by  Mr.  Hewson, 
where  many  eroded  spots  existed  on  the  stomach,  although  the  person 
died  from  the  effects  of  arsenic  in  five  hours.  (On  Poisons,  p.  840.) 

Absence  of  mflammation. — But  are  the  stomach  and  intestines 
always  found  inflamed  in  cases  of  poisoning  by  arsenic  P  The  answer 
must  be  decidedly  in  the  negative.  At  the  trial  of  M‘Cracken,  at  the 
Derby  Autumn  assizes,  in  1832,  for  killing  his  wife  with  arsenic,  the 
fact  of  poisoning  was  clearly  established,  and  a  large  quantity  of  arsenic 
was  found  in  the  stomach  of  the  deceased  ;  but  there  was  no  appearance 
of  inflammation,  either  in  this  organ  or  the  intestines.  In  a  late 
number  of  Rust’s  Magazin,  I  find  the  two  following  cases.  A  servant- 
girl  had  some  arsenic  administered  to  her  in  chocolate.  She  was 
seized  with  nausea  and  violent  pain  in  the  stomach,  and  died  the  same 
evening.  On  inspection,  there  was  no  remarkable  vascularity  or  in¬ 
flammation  of  the  stomach  ; — but  arsenic  was  found  in  the  duodenum. 
A  man  was  taken  ill  with  vomiting  and  violent  pain  in  the  abdomen 
after  partaking  of  some  soup,  and  he  died  from  symptoms  of  poisoning. 
On  inspection,  the  mucous  surface  of  the  stomach  presented  no  morbid 
change,  with  the  exception  of  slight  redness  about  the  cardia.  Arsenic 
was  found  in  the  contents  of  the  intestines.  In  a  case  quoted  by 
Flandin  from  Etmuller,  a  girl  swallowed  a  strong  dose  of  arsenic,  and 
died  twelve  hours  afterwards,  without  having  vomited,  or  manifested 
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any  symptoms.  On  inspection,  arsenic  was  found  in  the  stomach,  hut 
there  was  no  material  lesion  of  the  organ.  (Op.  cit.  i.  234.)  Even 
with  symptoms  of  gastric  irritation,  well-marked  appearances  may 
he  wanting.  (See  Dr.  Lethehy’s  case,  ante,  p.  320.)  Occasionally 
the  appearances  are  so  slight,  that  were  not  the  attention  of  the 
examiner  specially  directed  to  the  fact  of  poisoning,  they  would  he 
passed  over.  (See  case  by  Dr.  May,  ante,  p.  319.)  These  singular 
cases  appear  to  show,  that  arsenic  does  not  exert  any  local  action  of  a 
chemical  nature,  like  a  corrosive,  on  the  stomach ;  for  the  action  of 
corrosives  takes  place  on  mere  contact,  without  reference  to  the  state 
of  constitution,  or  the  quantity  of  poison  taken.  Medical  evidence  of 
poisoning  from  post-mortem  appearances  is  in  such  cases  entirely 
wanting  ; — they  are  not  very  common,  hut  still  they  show,  that  unless 
great  care  be  taken  in  forming  an  opinion,  a  case  of  arsenical  poisoning 
may  he  easily  overlooked.  They  teach  this  important  fact  in  legal 
medicine,  that  the  non-existence  of  striking  post-mortem  changes  in 
the  alimentary  canal,  is  no  proof  that  the  party  has  not  died  from  the 
effects  of  arsenic.  When  the  dose  is  very  small,  well-marked  post¬ 
mortem  changes  are  very  rarely  met  with. 

In  a  few  rare  instances,  the  mouth,  pharynx  and  oesophagus  have 
been  found  inflamed,  hut  in  general  there  are  no  post-mortem  changes 
in  this  part  of  the  alimentary  canal  to  attract  particular  attention. 
The  mucous  membrane  of  the  small  intestines  may  he  found  inflamed 
throughout,  but  commonly  the  inflammatory  redness  is  confined  to  the 
duodenum,  especially  to  that  part  joining  the  pylorus.  Of  the  large 
intestines,  the  rectum  appears  to  be  the  most  prone  to  inflammation. 
The  heart,  brain  and  lungs  present  no  appearances  which  can  be  con¬ 
sidered  characteristic  of  arsenical  poisoning.  The  same  remark 
applies  to  the  liver,  spleen  and  kidneys,  although  these,  like  the  other 
soft  organs,  become  receptacles  of  the  absorbed  poison. 

It  is  worthy  of  remark  in  relation  to  the  known  antiseptic  properties 
of  arsenic,  that  the  parts  specially  affected  by  this  poison,  (the  stomach 
aud  intestines,)  occasionally  present  the  well-marked  characters  of 
irritant  poisoning  for  a  long  time  after  death.  This  was  established 
in  the  case  of  the  Queen  v.  Bazley,  tried  at  the  Bedford  Summer 
Assizes,  July,  1843.  The  prisoner  was  convicted  of  poisoning  her 
husband  with  arsenic,  upon  evidence  obtained  by  the  exhumation  and 
examination  of  the  body  six  months  after  interment.  The  stomach 
and  intestines  were  the  only  parts  of  the  body  undecomposed.  This 
case  presents  many  important  subjects  for  reflection  to  the  medical 
jurist ;  as  for  example,  the  substitution  of  arsenic  for  medicine, — the 
length  of  time  after  death  at  which  good  evidence  may  be  obtained 
from  the  body, — the  fact  of  another  person  labouring  under  symptoms 
of  poisoning  by  arsenic,  who  had  accidentally  partaken  of  the  supposed 
medicine — and  lastly,  the  evidence  from  the  death  of  an  animal  which 
had  swallowed  some  of  the  matter  vomited  by  the  deceased.  In  two 
cases  of  recent  occurrence  ( Chesham )  referred  to  me  by  Mr.  Lewis, 
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coroner  for  Essex,  a  deep  red  inflammatory  appearance  of  the  mucous 
membrane  immediately  below  a  layer  of  sulphuret  of  arsenic  was  well- 
marked,  although  the  bodies  had  been  buried  nineteen  months.  This 
antiseptic  power  is  only  likely  to  be  exerted  where  the  solid  arsenic 
remains  in  the  body  in  large  quantities.  Absorbed  arsenic  does  not 
appear  to  be  in  sufficient  quantity  to  prevent  decomposition. 

QUANTITY  REQUIRED  TO  DESTROY  LIEE. 

'This  is  an  important  medico-legal  question.  According  to  a  case 
quoted  by  Dr.  Christison,  the  smallest  fatal  dose  on  record,  in  an  adult, 
is  stated  to  have  been  thirty  grains  of  the  powdered  white  arsenic : 
the  man  died  in  six  days.  But  undoubtedly  a  much  smaller  quantity 
than  this  would  kill.  Facts  of  this  description  can  of  course  only  be 
elicited  by  accident,  as,  in  cases  of  suicide  or  murder,  so  much  more 
of  the  poison,  than  is  necessary,  is  commonly  taken.  Dr.  Christison 
quotes  a  case,  in  which  a  child  four  years  old,  took  four  grains  and  a 
half  of  arsenic  in  solution,  and  died  in  six  hours.  (Op.  cit.  295.) 
In  Waring’ s  case,  it  was  highly  probable  from  the  medical  evidence 
that  the  deceased,  an  old  woman  of  seventy,  was  killed  by  a  dose  of 
four  grains.  In  a  case  that  fell  under  my  notice,  I  have  reason 
to  think  that  a  young  lady  was  killed  by  eating  a  portion  of  cake 
which  could  not  have  contained  more  than  four  grains  of  arsenic,  and 
probably  less  than  three  grains.  There  is  no  doubt  that  very  small 
doses  of  this  poison  are  capable  of  producing  serious  effects  ;  and  that 
some  constitutions  may  be  more  affected  by  it  than  others.  It  is 
often  safely  given  in  medicinal  doses  of  from  l-16th  to  l-8th  of  a 
grain;  but  it  is  impossible  to  give  half  a  grain  without  producing 
some  of  the  symptoms  of  poisoning.  Dr.  Burne  has  reported  the 
case  of  a  young  female,  who  took  only  the  twentieth  of  a  grain  daily 
for  four  days,  making  one-fifth  of  a  grain  of  arsenic.  Symptoms  of 
inflammation  of  the  stomach  and  alarming  symptoms  of  a  nervous 
character  appeared,  which  endangered  the  patient’s  life,  and  rendered  a 
discontinuance  of  the  medicine  absolutely  necessary.  (Med.  Gaz.  xxv. 
414.) 

The  following  case  occurred  in  London,  in  October  1839.  At  a 
large  dinner  party,  it  was  observed  that  three  persons,  who  had 
partaken  of  the  port  wine  on  the  table,  were  seized  with  symptoms  of 
poisoning.  The  wine  was  suspected  to  contain  poison,  and  it  was  sent 
to  me  for  examination.  It  was  clear,  of  the  usual  colour  and  odour, 
and  possessed  all  the  characters  of  good  wine ;  but  there  was  a  small 
quantity  of  a  reddish  white  sediment  at  the  bottom  of  the  bottle. 
From  the  account  of  the  symptoms,  the  wine  was  suspected  to  contain 
arsenic  : — this  was  found  to  be  the  case,  and  the  quantity  of  poison 
dissolved  amounted  to  about  1*2  grain  in  each  fluid  ounce.  The 
following  were  the  facts.  A  child  about  sixteen  months,  took  a 
quantity  of  the  wine,  containing  about  one-third  of  a  grain  of  arsenic. 
In  twenty  minutes  this  child  became  sick,  vomited  violently  for  three 
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hours,  and  then  recovered.  A  lady,  aged  52,  took  a  quantity  of  wine, 
containing  rather  less  than  two  grains  of  arsenic.  In  about  half  an 
hour,  she  experienced  faintness.  Violent  vomiting  came  on,  and  lasted 
four  hours,  but  there  was  no  pain.  She  then  gradually  recovered.  A 
gentleman,  aged  40,  took  a  quantity  of  the  wine,  containing  rather  more 
than  two  grains  of  the  poison.  The  symptoms  in  him  were  similar, 
but  more  severe ;  and  had  he  taken  another  glass  of  the  wine,  it  is  pro¬ 
bable  that  he  would  have  been  killed.  It  may  be  proper  to  observe, 
that  although  this  wine  was  perfectly  saturated  with  arsenic,  not  the 
least  taste  was  perceived  by  any  of  the  parties. 

This  case  shows  that  two  grains  of  arsenic  have  been  taken  without 
causing  death,  but  it  is  not  thence  to  be  inferred  that  two  grains,  or 
even  less,  may  not  suffice  to  destroy  life.  As  Dr.  Christison  justly 
remarks,  the  two  adults  may  have  here  owed  their  escape  to  the  fact, 
that  the  poison  was  taken  on  a  full  stomach,  and  that  there  was  violent 
vomiting ;  but  this  observation  cannot  apply  to  the  child.  From  the 
symptoms  produced,  we  shall  certainly  be  warranted  in  asserting,  that 
a  dose  of  three  grains  is  very  likely  to  prove  fatal  to  an  adult.  Accord¬ 
ing  to  Dr.  Lachese,  from  one  to  two  grains  may  act  fatally  in  a  few 
days : — this,  however,  is  a  speculative  statement.  (Ann.  d’Hyg.  1837, 
i.  334.)  It  is  highly  probable  that  this  dose  would  prove  fatal  to  a 
child,  or  to  weak  and  debilitated  persons.  The  opinion  respecting  the 
fatal  dose,  expressed  in  a  former  work  (Manual  of  Med.  Jurisp.  p.  128), 
has  been  strongly  corroborated  by  a  case  recently  reported  to  the 
Pathological  Society  of  London,  by  Dr.  Letheby.  In  this  instance, 
two  grains  and  a  half  of  arsenic,  contained  in  two  ounces  of  Fly-water, 
killed  a  robust  healthy  girl,  aged  nineteen,  in  thirty-six  hours.  (Med. 
Gaz.  xxxix.  116.)  This  I  believe  to  be  the  smallest  fatal  dose  on 
record;  and  it  will  justify  a  medical  witness  in  stating  that  under 
circumstances  favourable  to  its  operation,  the  fatal  dose  of  this  poison 
is  from  two  to  three  grains. 

Recovery  from  large  doses. — Persons  have  recovered  after  having 
taken  very  large  doses  of  this  poison.  M.  Bertrand  states,  that  he 
swallowed  five  grains  of  arsenious  acid  with  impunity.  (Christison, 
362.)  The  poison  was  here  mixed  with  a  large  quantity  of  charcoal. 
A  case  is  reported,  in  which  sixty  grains  were  taken  by  a  physician, 
who  recovered  without  suffering  very  severely.  (Med.  Gaz.  xi.  771.) 
In  another  instance,  a  person  recovered  after  having  taken  half  an 
ounce  of  arsenic.  The  stomach-pump  was  not  used,  and  the  arsenic 
appears  to  have  been  carried  off  by  vomiting  and  purging.  (Med. 
Gaz.  xix.  238.)  In  Dr.  Feital’s  case,  there  was  no  vomiting ,  and  yet 
the  individual  recovered  after  having  taken  half  an  ounce !  (p.  97, 
ante.)  The  nature  of  the  treatment  in  this  instance  shows  that 
it  could  not  have  aided  the  recovery.  A  case  is  quoted  by  Wibmer, 
from  au  American  journal,  in  which  a  man  is  reported  to  have  re¬ 
covered  in  three  or  four  days  after  having  taken  one  ounce  and  a  half 
of  arsenic.  There  was  violent  vomiting.  (Arzneimittel.  i.  278.) 
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Cases  of  recovery  when  large  doses  have  been  taken,  are  not  very 
common.  They  must  be  regarded  as  exceptions  to  the  general  rule. 
It  would  he  in  the  highest  degree  improper  to  infer  from  them,  that  a 
large  dose  of  this  poison  may  be  taken  with  impunity.  In  these  in¬ 
stances,  we  commonly  find  either  that  the  arsenic  has  been  taken  on  a 
full  stomach,  or,  under  appropriate  treatment,  it  has  been  speedily 
ejected  by  vomiting  and  purging. 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

Large  doses  of  arsenic  commonly  prove  fatal  in  from  eighteen  hours 
to  three  days.  Probably,  the  average  time  at  which  death  takes  place 
is  twenty-four  hours.  But  the  poison  may  destroy  life  within  a  much 
shorter  period  than  this.  There  are  now  many  well-observed  cases 
reported,  in  which  death  has  taken  place  in  from  three  to  six  hours. 
I  have  recently  (1845)  met  with  a  well-marked  case  of  death  from 
arsenic  in  five  hours.  (Por  another  case,  see  Ann.  d’Hyg.  1837,  i. 
339.)  It  is  singular  that  a  few  years  since,  observations  were  so 
limited,  that  it  was  thought  to  be  impossible  for  arsenic  to  destroy 
life  in  a  shorter  period  of  time  than  seven  hours  !  (See  ante,  p.  109, 
Russell's  case ;)  and  this  rapidity  of  death  was  actually  considered  as 
a  medical  fact,  which  in  some  measure  tended  to  negative  the  allega¬ 
tion  of  death  from  arsenic  !  One  of  the  most  rapidly  fatal  cases  on 
record,  I  believe  to  be  that  which  occurred  to  Mr.  Poster,  (ante,  p. 
322.)  This  gentleman  satisfactorily  ascertained  that  the  subject,  a 
child  under  three  years  of  age,  died  within  two  hours  from  the  effects 
of  arsenic.  The  quantity  taken  could  not  be  determined;  but  the 
time  at  which  death  takes  place,  is  by  no  means  dependent  on  the  quan¬ 
tity  of  poison  taken.  Dr.  Borland,  who  formerly  attended  my  lectures, 
communicated  to  me  the  following  interesting  case,  in  which  death 
probably  occurred  in  less  than  two  hours.  A  young  married  female,  of 
a  delicate  nervous  temperament,  bought  two  ounces  of  arsenic.  The 
whole  or  greater  part  of  this  she  swallowed  dry,  and  washed  it  down  with 
some  milk  procured  on  her  way  home.  It  would  not  have  occupied 
more  than  from  fifteen  to  twenty  minutes  to  go  from  the  place  where 
she  purchased  the  poison  to  her  own  house.  She  immediately  stated 
to  her  friends  that  she  had  taken  poison.  A  medical  man  residing 
near  was  sent  for,  and  attended  directly.  A  stomach-pump  was  pro¬ 
cured,  and  in  the  meantime,  gum  water  was  given  to  her  with  other 
remedies,  and  attempts  were  made  to  produce  vomiting  by  tickling  the 
fauces.  The  contents  of  the  stomach  were  evacuated  by  the  pump, 
and  soap  and  water  injected  several  times  and  again  withdrawn.  She 
was  observed  to  become  pale  and  faint,  and  if  she  had  not  been  pre¬ 
vented,  would  have  fallen  from  her  chair.  She  was  carried  to  a  bed 
in  the  room,  and  instantly  expired.  The  time  probably  occupied  in 
sending  for  the  stomach  pump,  and  its  introduction,  might  have  been 
about  half  an  hour.  Dr.  Borland  considered  that  the  period  from  the 
time  of  the  deceased  taking  the  poison  until  her  death,  must  have  been 
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less  than  two  hours .  There  was  no  vomiting,  except  of  a  little  glairy 
matter,  from  the  artificial  means  employed,  neither  had  the  bowels 
been  acted  on  from  first  to  last,  nor  could  it  be  ascertained  that  she 
had  suffered  much  pain.  The  body  was  not  inspected.  A  case  of  poi¬ 
soning  by  arsenic,  hut  somewhat  doubtful,  is  reported  by  Metzger  to 
have  proved  fatal  in  half  an  hour.  The  patient  died  in  convulsions. 
(System  der  Gter.  Arzneim.  256.)  In  some  of  these  instances  of 
rapid  death,  the  brain  and  nervous  system  have  been  observed  to  he 
affected  ; — the  patient  suffering  from  narcotism  and  convulsions : 
but  this  by  no  means  implies  that  symptoms  of  irritation  are  always 
absent.  In  Mr.  Soden’s  case  (p.  319),  in  which  not  less  than  four,  and 
probably  six,  ounces  of  the  poison  had  been  taken,  the  patient  died  in 
less  than  four  hours,  and  two  ounces  of  arsenic  were  found  in  the  sto¬ 
mach.  We  have  here  an  instance,  which  occurred  in  March  1810,  of 
arsenic  destroying  life  and  producing  excessive  inflammation  in  less 
than  four  hours  :  and  yet  at  a  criminal  trial,  sixteen  years  afterwards 
(Lewes  Assizes,  1826),  it  was  a  debated  question  with  some  of  the 
medical  witnesses,  whether  it  was  possible  for  a  person  to  die  from 
the  effects  of  arsenic  in  less  than  seven  hours,  and  respectable  medical 
authorities  were  actually  quoted  against  this  view!  (p.  109.)  Such 
is  the  danger  of  a  Court  of  justice  relying  for  medico-legal  facts  of  this 
description,  upon  the  personal  experience  of  witnesses. 

An  interesting  case  has  been  recently  published  by  Dr.  Dymock. 
A  girl,  aged  twenty,  took  two  ounces  of  powdered  arsenic,  and  died 
in  less  than  two  hours  and  a  half  afterwards.  There  were  no 
comatose  symptoms : — the  girl  was  sensible  to  the  last,  and  she  had 
vomited  violently.  The  mucous  membrane  of  the  stomach  was 
covered  with  bright  patches  of  a  scarlet  colour.  (Ed.  Med.  and  Surg. 
Journ.  April  1843.)  In  thirteen  cases  of  poisoning  by  arsenic  re¬ 
corded  by  Dr.  Beck,  the  smallest  quantity  taken  was  one  drachm, 
and  the  largest  two  drachms.  The  shortest  period  for  death  was 
four  hours,  the  longest  two  days.  (Dubl.  Med.  Press,  May  1845.) 
In  some  of  these  rapid  cases  of  death,  especially  in  those  of  Mr. 
Poster  (Case  2)  and  that  of  Dr.  Borland,  it  is  evident  from  the  symp¬ 
toms  that  the  brain  and  heart  had  become  remotely  affected  within  the 
very  short  period  of  two  hours.  It  is  therefore  reasonable  to  infer, 
that  the  poison  had  become  absorbed,  and  that  the  theory  of  certain 
French  toxicologists,  who  assign  a  period  of  several  hours  as  absolutely 
necessary  to  the  action  of  arsenic,  is  unfounded.  Either  the  theory  is 
false,  or  the  remote  effects  of  arsenic  may  be  produced  independently 
of  absorption !  It  would  be  advisable  that  in  these  cases  of  rapid 
death,  the  soft  organs  and  tissues  should  be  hereafter  examined,  in 
order  to  determine  the  earliest  period  after  the  administration  at  which 
they  become  penetrated  with  the  poison.  In  the  living  person  this 
may  be  done  by  the  examination  of  the  urine,  (ante,  p.  24). 

Influence  of  quantity. — With  respect  to  the  effect  of  quantity,  I 
have  known  one  case  prove  fatal  in  fifteen  hours  where  forty  grains 


ARSENIC.  INFLUENCE  OF  QUANTITY.  TREATMENT.  3 83 

had  been  taken ;  and  in  another,  where  an  ounce  (twelve  times  the 
above  quantity)  had  been  swallowed,  the  patient  did  not  die  for  seven¬ 
teen  hours.  Both  patients  were  females  of  about  the  same  age.  It 
is  a  common  opinion  that  large  doses  only,  kill  with  great  rapidity  ; 
but  that  is  not  uniformly  observed.  In  one  instance,  two  ounces  of 
the  poison  destroyed  life  in  three  hours  and  a  half ;  but  in  another 
case  ( Waring)  a  dose  of  four  or  five  grains  killed  a  person  in  four 
hours.  It  is  obvious  that  a  patient  who  recovers  from  the  first  effects, 
may  still  die  from  exhaustion  or  other  secondary  consequences,  many 
days  or  weeks  after  having  taken  the  poison.  In  one  criminal  case  in 
which  I  was  consulted,  the  child  did  not  die  from  the  effects  of  arsenic 
until  after  the  lapse  of  two  days.  In  the  case  Reg.  v.  McCormick, 
Liverpool  Winter  Assizes,  the  child  died,  as  it  appeared,  from  one 
dose  of  arsenic,  after  the  lapse  of  twelve  days.  (Med.  Gaz.  xxxiii.  434.) 
The  child  partially  recovered  from  the  first  effects.  In  the  case  of  the 
Queens.  Gilmour  (Edinburgh,  Jan.  1844),  the  deceased  died  after 
thirteen  days.  In  one  instance,  already  mentioned,  arsenic  was  applied 
externally  to  the  head,  and  the  person  did  not  die  until  the  twentieth  day> 
(p.  323).  The  longest  duration  of  a  case  of  poisoning  by  arsenic  which 
I  have  met  with,  is  reported  by  Belloc.  A  woman,  aged  56,  employed 
a  solution  of  arsenic  in  water  to  cure  the  itch,  which  had  resisted  the 
usual  remedies.  The  skin  became  covered  with  an  erysipelatous 
eruption,  and  the  itch  was  cured,  but  she  experienced  severe  suffering. 
Her  health  gradually  failed,  and  she  died  after  the  lapse  of  tv)o  years , 
having  suffered  during  the  whole  of  this  period  from  a  general  tremor 
of  the  limbs.  (Cours  de  Med.  Leg.  121.) 

TREATMENT. 

If  vomiting  does  not  already  exist  as  a  direct  effect  of  the  poison, 
sulphate  of  zinc  should  be  exhibited,  and  its  emetic  effects  promoted  by 
mucilaginous  drinks,  such  as  linseed-tea,  milk,  or  albuminous  liquids. 
When  sulphate  of  zinc  cannot  be  procured,  a  good  substance  for  an 
emetic  is  powdered  mustard,  in  the  proportion  of  from  one  to  two 
tea-spoonfuls  in  a  glass  of  water,  administered  at  intervals.  A  sapo¬ 
naceous  liquid,  made  of  equal  parts  of  oil  and  lime-water,  may  also  be 
given.  While  this  invests  the  poison,  the  lime  tends  to  render  less 
soluble,  that  portion  of  the  poison  which  is  dissolved.  The  stomach- 
pump  may  be  usefully  employed ;  but  unless  the  patient  is  seen  early, 
remedial  means  are  seldom  attended  with  success.  I  have  known 
death  to  occur  in  a  case  where  every  particle  of  poison  was  found,  on 
subsequent  examination,  to  have  been  removed  from  the  stomach. 
There  are  many  instances  of  recovery  on  record,  in  which  the  arsenic 
appears  to  have  been  early  ejected  by  constant  vomiting  and  purging. 
The  recovery  has,  however,  been  commonly  attributed  to  the  supposed 
antidote.  Mr.  Tubbs  informs  me  that,  conjoined  with  the  use  of  the 
stomach-pump  and  emetics  of  sulphate  of  zinc,  he  has  found  great  ser¬ 
vice  in  a  mixture  of  milk,  lime-water,  and  albumen.  Such  a  mixture  is 
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undoubtedly  well  fitted  to  envelope  the  particles  of  arsenic,  and  sheathe 
the  coats  of  the  stomach  from  the  irritant  action  of  the  poison.  This 
gentleman  has  sent  me  the  reports  of  no  less  than  nine  cases,  some  of 
them  of  a  very  severe  kind,  which  he  has  thus  successfully  treated. 
For  reasons  elsewhere  stated  (ante,  p.  86),  I  do  not  think  that,  in  the 
majority  of  cases  of  arsenical  poisoning,  the  slightest  confidence  can 
be  placed  in  the  hydrated  sesquioxide  of  iron  as  a  chemical  antidote. 
As  a  bulky  mass  it  may  serve  mechanically  to  suspend  the  poison,  and 
thus  facilitate  its  ejection  from  the  stomach ;  but  in  this  respect  it 
possesses  no  advantages  over  albumen  or  other  viscid  liquids.  Our 
treatment  must  be  directed  to  the  entire  expulsion  of  the  poison  from 
the  alimentary  canal,  (p.  79,  ante.)  Orfila  has  recommended  that 
diuretics  should  be  employed,  in  order  to  promote  the  secretion  of 
urine,  and  thus  favour  the  more  speedy  elimination  of  the  poison  from 
the  system.  It  appears  to  me  that  there  are  some  objections  to  this 
mode  of  treatment :  it  involves  the  necessity  that  the  whole  of  the 
poison  should  pass  into  the  blood  for  the  purpose  of  elimination ;  and 
further,  that  it  should  not  be  carried  off  gradually,  as  would  be  the 
case  if  diuretics  were  not  administered,  but  that  the  process  of  ab¬ 
sorption  should  be  expedited  by  creating  a  drain  upon  the  kidneys. 
The  danger,  however,  in  the  absorption  of  poisons,  appears  to  arise 
less  from  the  absolute  quantity  taken  up  by  the  blood,  than  the  quan¬ 
tity  admitted  into  the  circulation  at  any  one  time.  There  are  various 
experiments  on  the  absorption  of  poisons,  the  results  of  which  confirm 
this  view.  (See  ante,  p.  24;  also  Flandin,  i.  581.)  Further,  poisons 
are  not  always  or  necessarily  eliminated  by  one  secretiou.  Sometimes 
they  escape  more  readily  by  the  skin,  at  others  by  the  saliva,  (See 
Iodide  oe  Potassium,  ante,  p.  282.)  It  does  not  therefore  follow 
that  the  promotion  of  the  urinary  secretion  would  always,  pro  tanto , 
promote  the  expulsion  of  the  poison.  The  researches  of  M.  Flandin 
show  that  the  quantity  of  arsenic  which  escapes  by  the  kidneys  is  ex¬ 
ceedingly  minute.  (See  ante,  p.  24.)  These  appear  to  me  to  be 
serious  objections  to  a  plan  of  treatment  which  implies  the  saturation 
of  the  whole  of  the  blood  with  poison  in  as  short  a  time  as  possible. 
When  arsenic  is  entirely  expelled  from  the  alimentary  canal,  there  can 
be  no  injury  in  the  employment  of  diuretics  ;  but  the  question  would 
then  be,  whether  the  patient  would  not  recover  just  as  readily  without 
them.  So  long  as  any  poison  remains  in  the  stomach  or  viscera, 
diuretics  are  likely  to  do  more  harm  than  good ;  and  when  all  the 
poison  is  expelled,  they  appear  to  be  useless.  The  diuretic  plan  en¬ 
tirely  failed  in  the  experiments  performed  on  animals  by  M.  Flandin. 
(i.  583  ;  also  p.  99,  ante.) 
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CHAPTER  XXIV. 

ARSENIC  CONTINUED — CHEMICAL  ANALYSIS — TESTS  FOR  ARSENIOUS 
ACID  IN  THE  SOLID  STATE  AND  IN  SOLUTION — REDUCTION-PRO¬ 
CESS— DELICACY  OF  THE  LIQUID  TESTS — SULPHURETTED  HYDRO¬ 
GEN — OBJECTIONS  TO  THE  TESTS — SUMMARY  OF  THEIR  VALUE — 
MARSH’S  PROCESS — HYDROGEN  TEST — IS  ARSENIC  A  CONSTITUENT 
OF  THE  BODY? — REINSCH’S  PROCESS — ITS  DELICACY — ARSENIC  IN 
LIQUIDS  CONTAINING  ORGANIC  MATTER — DETECTION  OF  THE 
POISON  IN  THE  CONTENTS  OF  THE  STOMACH — IN  THE  TISSUES  OF 
THE  BODY — VARIOUS  PROCESSES  FOR  ITS  SEPARATION — DISAP¬ 
PEARANCE  OF  THE  POISON  FROM  THE  BODY — ITS  DETECTION  IN 
EXHUMED  BODIES  AFTER  MANY  YEARS — ITS  ALLEGED  EXISTENCE 
IN  THE  SOIL  OF  CEMETERIES — ARSENIC  IN  SOLIDS — QUANTITATIVE 
ANALYSIS — ARSENITE  OF  POTASH  —  METALLIC  ARSENIC  —  FLY- 
POWDER — FLY-WATER — ARSENIC  ACID — ARSENIATE  OF  POTASH 
— SULPHURETS  OF  ARSENIC— ARSENURETTED  HYDROGEN. 

CHEMICAL  ANALYSIS. 

Arsenic  as  a  solid. — In  the  simple  state,  white  arsenic  may  be 
identified  by  the  following  properties: — i.  A  small  quantity  of  the 
powder,  placed  on  platina  foil,  is  entirely  volatilized  at  a  gentle  heat 
(370°)  in  a  white  vapour.  Should  there  be  any  residue,  it  is  impurity ; 
sometimes  plaster  of  Paris  or  chalk  is  found  mixed  with  it.  The 
quantity  of  fixed  impurity  present  may  in  this  way  be  easily  determined. 
If  a  small  portion  of  the  white  powder  be  very  gently  heated  in  a  glass 
tube  of  narrow  bore,  it  will  be  sublimed,  and  form  a  ring  of  minute  octo- 
hedral  crystals,  remarkable  for  their  lustre  and  brilliancy.  It  will  be 
observed  in  these  experiments,  that  white  arsenic  in  vapour  possesses 
no  odour.  2.  On  boiling  a  small  quantity  of  the  powder  in  distilled 
water,  it  is  not  dissolved,  but  it  partly  floats  in  a  sort  of  film,  or  becomes 
aggregated  in  small  lumps  at  the  bottom  of  the  vessel.  It  requires 
long  boiling,  in  order  that  it  should  become  dissolved  and  equally  diffused 
through  water,  (p.  312,  ante.)  This  was  a  point  of  some  importance 
in  the  case  of  Reg.  v.  Lever,  Central  Criminal  Court,  June  1844.  A 
question  here  arose,  whether  arsenic  would  float  on  tea.  I  have  ob¬ 
served  that  the  film  formed  on  putting  powdered  arsenic  into  a  vessel 
of  cold  water,  remained  for  five  weeks  on  the  surface,  notwithstanding 
the  occasional  agitation  of  the  vessel.  On  adding  a  few  drops  of  caustic 
potash  to  the  mixture  of  arsenic  and  water,  and  applying  heat,  the 
poison  is  entirely  dissolved,  forming  a  clear  solution  of  arsenite  of 
potash.  3.  When  the  powder  is  treated  with  a  solution  of  hydrosul- 
phuret  of  ammonia  in  a  watch-glass,  there  is  no  change  of  colour,  as 
there  is  with  most  metallic  poisons :  on  heating  the  mixture,  the  white 
powder  is  dissolved ;  and  on  continuing  the  heat  until  the  ammonia  is 
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expelled,  a  rich  yellow  or  orange-red  film  is  left  (sesquisulphuret  of 
arsenic),  which  is  soluble  in  all  alkalies,  and  insoluble  in  muriatic  acid. 

Reduction-process. — When  a  small  portion  of  the  powder,  i.  e.  from 
one-fourth  to  one-twentieth  part  of  a  grain  is  heated  with  some  reducing 
agent  containing  carbon,  in  a  glass  tube  about  three  inches  long  and 
one-eighth  of  an  inch  in  diameter,  it  is  decomposed :  a  ring  of  metallic 
arsenic  of  an  iron-grey  colour  is  sublimed  and  deposited  in  a  cool  part 
of  the  tube.  At  the  same  time  there  is  a  perceptible  odour,  resembling 
that  of  garlick,  which  is  possessed  by  metallic  arsenic  only  while  passing 
from  a  state  of  vapour  to  arsenious  acid.  This  odour  was  at  one  time 
looked  upon  as  peculiar  to  arsenic,  but  no  reliance  is  now  placed  on  it 
as  a  matter  of  medical  evidence — it  is  a  mere  accessory  result.  Many 
mistakes  were  formerly  made  respecting  it.  Thus,  we  find  it  stated 
to  have  been  perceived  under  circumstances  in  which  it  could  not 
possibly  have  been  produced!  (Marshall  on  Arsenic,  90,  ed.  1817.) 
It  was  not  then  known  that  white  arsenic  (arsenious  acid)  possessed 
no  odour  in  the  state  of  vapour.  In  this  experiment  of  reduction,  there 
are  commonly  two  rings  deposited  in  the  tube,  the  upper  of  which  has 
a  brown  colour,  and  appears  to  be  a  mixture  of  finely  divided  metallic 
arsenic  and  arsenious  acid.  It  has  been  regarded  by  some  chemists  as 
a  sub-oxide,  more  volatile  than  the  metal.  Various  reducing  agents 
have  been  proposed :  for  example,  charcoal,  black  flux,  calcined  cream  of 
tartar,  the  oxalate  of  lime  or  soda,  the  formate  of  soda ;  but  that  which 
I  have  found  most  convenient,  is  the  residue  of  the  tartrate  or  acetate 
of  soda  (incinerated  in  a  covered  platina  crucible),  which  consists  of 
carbon  and  carbonate  of  soda.  It  does  not  deliquesce,  and  may  be  kept 
for  years  without  change,  (ante,  p.  144).  The  proportion  in  which  it 
should  be  employed  is  about  two  or  three  parts  of  flux  to  one  of  white 
arsenic.  Cyanide  of  potassium  has  been  lately  recommended;  it  answers 
very  well,  but  it  is  apt  to  become  moist.  I  have  found  that  gallic  acid 
is  also  a  good  deoxidizing  agent,  but  it  is  not  equal  to  the  soda-flux. 
In  order  to  determine  the  weight  of  the  sublimate ,  the  glass  tube  should 
be  filed  off  closely  on  each  side  of  the  metallic  ring,  and  weighed ;  the 
sublimate  may  then  be  driven  off  by  heat,  and  the  piece  of  glass  again 
weighed  : — the  difference  or  loss  represents  the  weight  of  the  sublimate. 
These  sublimates  are  remarkably  light,  and  require  to  be  weighed  in 
a  delicate  balance.  I  found,  in  one  experiment,  a  large  sublimate 
to  weigh  no  more  than  '08  grains.  By  heating  gently  the  piece 
of  tube,  reduced  to  powder  ip  an  agate-mortar,  in  another  tube  of 
larger  diameter,  the  metallic  arsenic,  during  volatilization,  forms  octo- 
hedral  crystals  of  arsenious  acid,  which  may  be  dissolved  in  a  few 
drops  of  water,  and  tested.  When  the  quantity  of  arsenious  acid  is  so 
minute  as  to  be  scarcely  ponderable,  it  would  be  advisable  to  employ 
for  its  reduction  finely  powdered  and  dry  charcoal,  since  the  alkali  in 
the  soda-flux  might  retain  the  whole  or  the  greater  part  of  the  arsenic 
in  combination.  The  minute  quantity  of  arsenious  acid  should  be 
dropped  into  a  dry  and  warm  tube,  not  more  than  the  eighth  or  the 
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tenth  of  an  inch  in  diameter,  and  the  charcoal,  well  dried,  dropped 
upon  it  in  the  proportion  of  three  or  four  times  its  bulk.  The  upper 
part  of  the  charcoal  should  be  brought  to  a  high  temperature  before 
the  arsenic  is  heated.  In  this  way,  distinct  arsenical  sublimates  may 
be  procured,  weighing  considerably  less  than  the  1000th  part  of  a 
grain.  The  delicacy  of  this  test  cannot,  however,  be  estimated  by  the 
weight  of  the  sublimate,  but  by  the  weight  of  the  arsenious  acid  on 
which  we  can  operate.  Dr.  Christison  states,  that  a  distinct  metallic 
sublimate  may  be  obtained  from  the  300th  part  of  a  grain,  (op.  cit. 
260.)  These  sublimates  may  be  preserved  unchanged  for  years  by 
filing  off  the  ends  of  the  tube,  and  then  hermetically  sealing  them  in 
the  flame  of  a  spirit-lamp. 

Objections  to  the  reduction-process. — Corrosive  sublimate  is  volatile 
like  white  arsenic,  but  it  differs  from  it  in  all  its  other  properties.  It 
is  very  soluble  in  water,  insoluble  in  potash,  which  turns  it  of  a  yellow 
colour, — while  hydrosulphuret  of  ammonia  turns  it  black.  Indeed,  it 
may  be  said  that  there  is  no  substance  but  arsenic  which  possesses  the 
three  first  characters  mentioned  ;  they  should,  however,  be  taken 
together.  With  regard  to  the  fourth  character,  namely,  the  production 
of  a  metallic  sublimate,  numerous  objections  have  been  made : — 1.  The 
glass  itself  may  acquire  a  black  metallic  lustre  by  heat  from  the  reduc¬ 
tion  of  the  oxide  of  lead  contained  in  it.  This  is  always  the  case  when 
the  tube  is  held  too  much  in  the  body  of  the  spirit-lamp  flame  instead 
of  over  the  point.  This  metallic  stain  differs  in  appearance  from 
arsenic  ;  it  is  fixed,  while  the  arsenical  sublimate  is  volatile  by  heat,  and 
convertible  to  white  octohedral  crystals  of  arsenious  acid.  2.  Charcoal 
may  give  a  dark  colour  to  the  tube,  but  it  is  not  advisable  to  employ 
this  substance  unless  the  quantity  of  arsenious  acid  be  very  minute ; 
besides,  the  stain  of  charcoal  is  fixed,  and  has  no  metallic  lustre  like 
that  of  arsenic.  3.  Arsenic  is  said  to  be  contained  in  glass,  and  it  was 
supposed  that  it  might  be  sublimed  by  heat ;  this,  however,  is  impos¬ 
sible  :  arsenic  is  sometimes  used  in  the  manufacture  of  glass,  but  it  is 
entirely  volatilized  during  the  process.  (See  Ann.  d’Hyg.  1834,  i.  224  ; 
also  Galtier,  Toxicologie,  i.  297.)  I  have  frequently  examined  large 
quantities  of  the  glass-tubing  employed  by  chemists  in  a  finely  powdered 
state,  without  finding  the  slightest  trace  of  arsenic.  4.  Cadmium  is 
a  metal  which  is  said  to  form  a  metallic  sublimate  like  arsenic.  The 
oxide  of  cadmium  may  be  reduced  by  a  similar  process,  but  the  metallic 
sublimate  is  wholly  different  from  that  of  arsenic :  it  has  a  tin-like 
lustre,  and  is  generally  fringed  with  a  brown  margin  of  reproduced 
oxide.  There  is  no  odour  of  garlick  during  the  reduction  of  oxide  of 
cadmium ;  and  on  heating  the  metallic  ring,  it  is  not  wholly  volatilized 
like  arsenic,  but  converted  to  a  ring  of  brown  oxide.  Oxide  of  cadmium 
is  of  a  brown  colour,  it  cannot  be  volatilized  on  platina  by  the  heat  of 
a  spirit-lamp,  it  is  quite  insoluble  in  potash,  but  easily  dissolved  by 
nitric  acid.  If  there  were  no  perceptible  difference  in  the  sublimates 
produced  by  the  two  bodies,  these  characters  would  at  once  form  a 
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clear  distinction  between  them.  Oxide  of  cadmium  is  moreover  a 
rare  substance;  it  is  difficult  to  meet  with.  it.  5.  Mercury  forms 
a  sublimate,  but  in  white  silvery  globules,  quite  distinct  from  the 
dark  iron-grey  lustre  of  arsenic.  Neither  antimony  nor  zinc  can  be 
volatalized  from  any  of  their  preparations  in  a  metallic  state,  by  the 
heat  of  a  spirit-lamp.  The  process  of  reduction,  with  the  most  simple 
precautions,  is,  therefore,  when  thus  applied,  conclusive  of  the  nature 
of  the  substance  under  examination.  It  is  advisable,  although  not  ab¬ 
solutely  necessary,  that  we  should  apply  the  three  foregoing  tests  to 
the  white  powder,  before  attempting  to  extract  the  metal  from  it. 

With  respect  to  the  other  properties  of  arsenious  acid,  it  may  be  re¬ 
marked, — that  it  is  very  soluble  in  boiling  muriatic  acid,  if  concen¬ 
trated  ;  and  by  this  means  it  may  be  partially  separated  from  the  sesqui- 
sulphuret  or  orpiment,  which  is  not  dissolved  by  that  acid.  The 
solubility  of  arsenious  acid  in  muriatic  acid,  aids  the  deposition  of  the 
metal  on  copper  in  Reinsch’s  Process  (p.  352,  post).  It  is  not 
dissolved  by  nitric  acid,  but  is  oxidized  by  it  on  long  boiling,  and 
converted  to  arsenic  acid ;  and  lastly,  it  is  soluble  in  alcohol,  and  is 
not  precipitated  by  this  reagent  from  liquids  in  which  it  is  dissolved. 
The  presence  of  neutral  salts  does  not  appear  to  affect  materially  its 
solubility  in  water ;  but  nitre  is  said  to  render  it  more  soluble, 
(p.  312,  ante). 

Arsenic  in  solution  in  water :  Liquid  tests.—' The  aqueous  solution  of 
arsenic  is  clear,  colourless,  possesses  scarcely  any  perceptible  taste,  and 
has  a  very  faint  acid  reaction.  In  this  state,  we  should  first  evaporate 
slowly  a  few  drops  on  a  glass  plate,  when  a  confused  crystalline  crust 
will  be  obtained.  On  examining  this  crust  with  a  common  lens,  it  will 
be  found  to  consist  of  numerous  minute  octohedral  crystals,  presenting 
triangular  surfaces  by  reflected  light.  By  this  simple  experiment, 
arsenic  is  distinguished  from  every  other  metallic  poison.  1.  On  adding 
to  the  solution, — Ammonio -nitrate  of  silver, — a  rich  yellow  precipi¬ 
tate  of  arsenite  of  silver  falls  down  : — rapidly  changing  in  colour  to  a 
greenish  brown.  The  test  is  made  by  adding  to  a  veiy  strong  solu¬ 
tion  of  nitrate  of  silver,  a  weak  solution  of  ammonia,  continuing  to 
add  the  latter,  until  the  brown  oxide  of  silver,  at  first  thrown  down, 
is  almost  re-dissolved.  The  yellow  precipitate  is  soluble  in  nitric, 
tartaric,  citric,  and  acetic  acids,  as  well  as  in  caustic  ammonia.  It  is 
not  dissolved  by  potash  or  soda.  2.  On  adding  to  the  solution  of 
arsenic,  Ammonio -sulphate  of  copper,  a  rich  green  precipitate  is  formed, 
the  tint  of  which  varies,  according  to  the  proportion  of  arsenic  present 
and  the  quantity  of  the  test  added ;  hence,  if  the  quantity  of  arsenic 
be  small,  no  green  precipitate  at  first  appears  :  the  liquid  simply  ac¬ 
quiring  a  blue  colour  from  the  test.  In  less  than  an  hour,  if  arsenic 
be  present,  a  bright  green  deposit  is  formed,  which  may  be  easily  sepa¬ 
rated  from  the  blue  liquid  by  filtration.  This  test  is  made  by  adding 
ammonia  to  a  weak  solution  of  sulphate  of  copper,  until  the  blueish- 
white  precipitate,  at  first  produced,  is  nearly  redissolved :  it  should 
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not  be  used  in  large  quantity  if  concentrated,  as  it  possesses  a  deep  violet 
blue  colour,  which  renders  obscure  the  green  precipitate  formed.  The 
precipitated  arsenite  of  copper  is  soluble  in  all  acids,  mineral  and  ve¬ 
getable,  and  in  ammonia,  but  not  in  potash  or  soda.  When  dried  and 
collected,  it  possesses  this  characteristic  property : — by  very  slowly 
heating  a  few  grains  in  a  tube  of  small  bore,  arsenious  acid  is 
sublimed  in  a  ring  of  minute  resplendent  octohedral  crystals, — oxide 
of  copper  being  left  as  a  residue. 

Objections  to  the  liquid  tests. — These  are  called  the  liquid  tests  for 
arsenic.  The  Silver  test,  first  discovered  by  Mr.  Hume,  in  1789 
(Marshall  on  Arsenic,  87),  acts  with  remarkable  delicacy,  and  is  of 
great  use  as  a  corroborative  test  in  the  various  processes  for  determin¬ 
ing  the  presence  of  this  poison.  A  solution  of  an  alkaline  phosphate, 
which  yields  a  yellow  precipitate  with  nitrate  of  silver,  is  not  affected 
by  the  ammonio- nitrate  when  properly  made ;  and  conversely,  a  solu¬ 
tion  of  arsenious  acid  gives  only  a  faint  turbidness  with  nitrate  of 
silver,  w'hile  it  is  copiously  precipitated  of  a  yellow  colour  by  the 
ammonio-nitrate.  Medical  jurists  appear  to  have  overlooked  the  fact, 
that  a  diluted  solution  oi  phosphoric  acid  maybe,  in  some  cases,  preci¬ 
pitated  by  this  test,  exactly  like  a  solution  of  arsenic ;  but  the  answer 
to  any  objection  on  this  ground,  is  that  pure  phosphoric  acid  either  gives 
no  precipitate,  or  oue  of  a  pale  blue  colour,  with  the  ammonio-sulphate 
of  copper, — that  it  is  not  affected  by  sulphuretted  hydrogen  gas,  and 
lastly,  that  on  boiling  copper  in  the  acid  liquid,  and  adding  muriatic 
acid,  there  is  no  deposit  of  arsenic  on  this  metal.  Phosphorus,  it 
must  be  remembered,  may  contain  arsenic,  and  thus  contaminate  the 
preparations  into  which  it  enters.  (See  case,  Med.  Gaz.  xxxv.  655.) 
With  respect  to  the  delicate  reaction  of  this  most  useful  test,  Mr. 
Marshall  states  (On  Arsenic,  p.  94,  ed.  1817),  that  it  is  fully  capable 
of  detecting  the  1,000th  part  of  a  grain  in  solution, — a  proof  that  the 
application  of  this  test  was  well  understood  more  than  a  quarter  of  a 
century  ago.  Dr.  Traill  has  lately  asserted  that  the  16,000th  part  of 
a  grain  of  arsenic  in  solution,  is  precipitated  by  the  silver-test,  and 
that  with  the  10,000th  part  of  a  grain  the  precipitate  is  visible  to  the 
eye.  I  have  found  that  the  8,000th  part  of  a  grain  dissolved  in  one 
drop  of  water,  gave  a  pale  yellow  film ;  but  the  result  materially  de¬ 
pended  on  the  quantity  of  water  present.  Thus  the  4,000th  part  of  a 
grain  of  arsenic  in  ten  drops  of  water,  was  not  perceptibly  affected  by 
the  test;  but  the  2,000th  of  a  grain  dissolved  in  four  drops  of  water, 
gave  a  decidedly  yellow  precipitate.  The  evidence  derivable  from  these 
minute  reactions  would  not  be  of  much  value,  except  that  the  test  is 
used  to  corroborate  inferences  from  the  results  of  other  experiments. 
The  sulphate  of  copper  test  is  far  less  delicate  in  its  reaction,  and  having 
an  intensely  blue  colour,  it  entirely  conceals  the  green  tint  which  may 
be  given  by  a  small  quantity  of  precipitated  arsenite  of  copper.  Thus  it 
was  fouud  in  an  experiment,  by  cautiously  adding  an  arsenical  solution 
of  known  strength  to  a  few  drops  of  the  test,  that  no  green  tint  ap- 
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peared  in  the  precipitate,  until  the  quantity  of  arsenious  acid  amounted 
to  the  173rd  part  of  a  grain  in  less  than  one  fluid  -drachm  of  water — the 
degree  of  dilution  being  about  8,640  times.  Whenever  the  arsenic  is 
in  small  quantity  in  its  aqueous  solution,  not  more  than  one  or  two  drops 
of  the  ammonio-sulphate  should  he  added  by  means  of  a  glass  rod. 

No  one,  in  the  present  day,  would  think  of  employing  these  liquid 
tests  in  solutions,  in  which  the  arsenic  was  mixed  with  organic  matter . 
Almost  all  liquids  used  as  articles  of  food,  are  precipitated  or  coloured 
by  one  or  both  of  them,  somewhat  like  a  solution  of  arsenic,  although 
none  of  this  poison  be  present.  Thus,  then,  any  evidence  founded  on 
their  employment,  unless  the  arsenic  be  dissolved  in  pure  water,  or 
unless  the  precipitates  be  proved  to  contain  the  poison,  should  be  re¬ 
jected.  These  liquid  tests  are  now  employed  rather  as  adjuncts  to 
other  processes,  than  as  a  direct  means  of  detecting  arsenic.  An  ex¬ 
clusive  reliance  upon  them  has  led  to  the  rejection  of  chemical  evidence 
on  several  trials,  where  they  had  been  most  improperly  employed  in 
the  analysis  of  suspected  liquids  containing  organic  matter.  The  trial 
of  Donnall  at  Launceston,  in  1817,  affords  a  memorable  lesson  to  the 
medichl  jurist  on  this  subject.  (Smith’s  Anal,  of  Med.  Ev.  p.  212.) 

It  would  be  unsafe  for  the  analyst  to  trust  merely  to  the  produc¬ 
tion  of  a  green  precipitate  by  the  addition  of  the  Copper  test,  as  a 
proof  of  the  presence  of  arsenic.  Several  colourless  organic  acids,  as 
the  acetic  and  the  malic,  give  a  green  colour  with  the  test ;  and  some 
mixtures  of  substances  may  give  with  it  a  precipitate  so  closely  resem¬ 
bling  arsenite  of  copper,  as  to  render  a  distinction  by  the  mere  ap¬ 
pearance,  impossible.  Mr.  Tubbs,  to  whose  researches  on  arsenic  I 
have  elsewhere  alluded,  forwarded  to  me  a  liquid  which  had  been  pro¬ 
cured  by  carbonizing  with  sulphuric  acid,  blood  taken  from  a  person 
labouring  under  the  effects  of  arsenic,  and  digesting  the  ash  in  nitric 
acid.  The  liquid  was  acid,  owing  to  the  presence  of  nitric  and  sulphuric 
acids.  It  gave  a  grass-green  precipitate  with  the  ammonio-sulphate 
of  copper,  precisely  resembling  Scheele’s  green ;  but  there  was  no 
arsenic  present,  since  neither  the  silver  nor  the  sulphuretted  hydrogen 
test  gave  the  characteristic  results ;  nor  did  the  precipitate  contain 
arsenic.  The  deceptive  effect  was  due  to  the  complex  nature  of  the 
liquid.  Iron  (from  the  blood)  was  evidently  dissolved  in  it,  and  phos¬ 
phates  (derived  from  the  blood)  were  also  present.  In  an  artificial 
mixture  of  this  kind,  without  iron,  a  blue  precipitate  is  formed  by  the 
test ;  but  if  a  persalt  of  iron  be  present,  the  precipitate  is  green. 
Again,  a  persalt  of  Cranium  gives  with  the  Copper  test  a  grass-green 
precipitate,  closely  resembling  that  produced  in  a  solution  of  arsenious 
acid.  With  the  ammonio-nitrate  of  silver  the  uranium  salt  gives  a 
yellowish  precipitate,  passing  speedily  to  a  dingy  brown  colour ;  but 
the  uranium  salt,  among  other  properties,  is  easily  known  by  a  solution 
of  ammonia  giving  with  it  a  yellow  precipitate  of  oxide  of  uranium. 

The  correction  of  fallacies  of  this  kind  depends — 1.  On  not  trust¬ 
ing  to  the  action  of  one  test  only.  2.  On  not  trusting  to  colour 
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but  applying  tests  to  the  precipitate.  If  the  green  precipitate  be 
arsenite  of  copper,  it  should  yield  octohedral  crystals  when  gently 
heated,  or  give  a  grey  deposit  of  metallic  arsenic  on  copper  when  boiled 
with  muriatic  acid  slightly  diluted.  (See  Reinsch’s  process,  p.  352.) 

3.  Sulphuretted  hydrogen  gas. — The  hydro-sidphuret  of  ammonia 
gives  no  precipitate  in  a  solution  of  arsenic  until  an  acid  has  been  added, 
whereby  arsenic  is  known  from  most  metallic  poisons.  On  adding  an 
acid  (acetic)  a  rich  golden  yellow-coloured  precipitate  is  thrown  down 
(orpiment  or  sesqui- sulphuret  of  arsenic.)  It  is  better,  however,  to 
employ  in  medico-legal  analysis,  a  current  of  washed  sulphuretted  hy¬ 
drogen  gas,  which  is  easily  procured  by  adding  sulphuret  of  iron  to 
one  part  of  strong  sulphuric  acid  and  three  parts  of  water  in  a  long¬ 
necked  bottle,  (see  ante,  p.  144).  The  arsenical  liquid  should  be  slightly 
acidulated  with  acetic  or  very  diluted  muriatic  acid,  before  the  gas  is 
passed  into  it :  at  least  care  should  be  taken  that  it  is  not  alkaline. 
The  yellow  compound  is  immediately  produced  if  arsenic  be  present, 
and  may  be  collected  after  boiling  the  liquid  so  as  to  drive  off  any  surplus 
gas.  The  precipitation  is  likewise  facilitated  by  adding  to  the  liquid  a 
solution  of  muriate  of  ammonia.  This  yellow  precipitate  is  known  to  be 
sesquisulphuret  of  arsenic  by  the  following  properties  : — 1.  It  is  in¬ 
soluble  in  water,  alcohol,  and  ether,  as  well  as  in  all  acids  mineral 
(muriatic)  and  vegetable ;  but  it  is  decomposed  by  strong  nitric  and 
mtro-muriatic  acids.  2.  It  is  immediately  dissolved  by  caustic  potash, 
soda,  or  ammonia,  forming,  if  no  organic  matter  be  present,  a  colourless 
solution.  3.  When  dried  and  heated  with  three  parts  of  soda-flux, 
or,  what  is  better,  an  equal  part  of  cyanide  of  potassium,  it  furnishes  a 
metallic  sublimate  of  arsenic.  This  last  experiment  requires  a  little  care, 
as  some  sulphur  is  apt  to  be  sublimed,  and  obscure  the  results.  If 
fine  pulverulent  silver  be  used  as  the  reducing  agent,  and  the  heat  gently 
applied,  the  arsenic  is  evolved  at  once  from  the  sulphuret  in  a  ring  of 
octohedral  crystals  of  arsenious  acid.  Unless  these  properties  are 
proved  to  exist  in  the  yellow  precipitate  formed  by  sulphuretted  hydro¬ 
gen  in  an  unknown  liquid,  it  cannot  be  a  compound  of  arsenic ;  and  it 
would  not  be  safe  to  receive  evidence  on  the  point.  On  the  other 
hand,  when  these  properties  are  possessed  by  the  precipitate,  it  must 
be  arsenic,  and  can  be  no  other  substance.  This  test  is  extremely 
delicate  in  its  reaction.  It  begins  to  give  a  yellow  tinge  when  the 
liquid  contains  only  the  4,000th  part  of  a  grain  of  arsenious  acid  in 
ten  drops  of  water  ;  the  arsenic  therefore  forming  about  the  40,000th 
part  of  the  solution.  This  becomes  more  decided  with  the  2,000th 
part  of  a  grain,  and  still  more  with  the  250th  part  of  a  grain  :  the 
sesquisulphuret  is  not,  however,  precipitated  until  a  solution  of  muriate 
of  ammonia,  in  which  it  is  insoluble,  has  been  added  to  the  liquid.  It 
is  important  to  observe  that  the  effect  produced  by  the  test  will 
materially  depend  on  the  quantity  of  water  in  which  the  given  weight 
of  arsenic  happens  to  be  diffused.  In  one  experiment  the  gas  was 
passed  into  a  solution  containing  the  400th  part  of  a  grain  in  twenty 
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drops  of  water :  the  results  were  clear  and  decided ;  the  liquid  acquired 
a  rich  golden  yellow  colour,  hut  when  passed  into  a  solution  containing 
the  same  weight  of  arsenic  in  half  an  ounce  of  water,  a  yellow  tint  was 
scarcely  perceptible.  The  arsenic  in  the  first  case  was  in  the  pro¬ 
portion  of  the  8,000th,  and  in  the  second  of  only  the  1,000,000th 
part  of  the  solution. 

Objections  to  the  gaseous  test. —  Many  objections  have  been  taken 
on  criminal  trials  to  the  medical  evidence,  founded  on  the  application 
of  this  most  valuable  test.  1.  Cadmium.  It  is  remarkable  that  this 
metal  should  furnish,  at  the  same  time,  a  plausible  ground  of  objection, 
both  to  the  process  by  reduction  from  the  solid  state,  and  to  the 
gaseous  test  applied  to  a  solution  of  the  poison.  Thus  the  soluble 
salts  of  cadmium  yield,  with  sulphuretted  hydrogen,  a  rich  yellow 
precipitate  resembling  closely  that  produced  by  arsenic,  and  this  also 
gives  a  metallic  sublimate  when  heated  with  soda-flux.  There  are, 
however,  these  striking  differences  ; — the  yellow  compound  of  arsenic 
is  soluble  in  ammonia,  that  of  cadmium  is  insoluble, — the  compound 
of  arsenic  is  insoluble  in  strong  muriatic  acid,  that  of  cadmium  is  per¬ 
fectly  soluble.  Of  the  dried  precipitates,  the  sulphuret  of  arsenic  is 
not  perceptibly  affected  by  strong  muriatic  acid,  —  that  of  cad¬ 
mium  is  dissolved  readily  in  the  cold  with  the  evolution  of  sulphu¬ 
retted  hydrogen  gas ;  and  a  colourless  salt  of  cadmium  (chloride)  is 
thereby  formed,  precipitable  as  a  white  carbonate  by  alkaline  carbo¬ 
nates.  On  boiling  the  sulphuret  of  arsenic  in  strong  muriatic  acid,  a 
very  minute  portion  of  sulphuretted  hydrogen  is  evolved,  showing  that 
a  slight  decomposition  takes  place ;  but  with  the  sulphuret  of  cadmium 
there  is  immediate  decomposition.  A  solution  of  a  salt  of  cadmium  is 
immediately  thrown  down,  of  a  rich  yellow  colour,  by  hydro-sulphuret 
of  ammonia, — that  of  arsenic  is  not  precipitated  by  this  agent.  There 
are  many  other  differences :  thus  cadmium  is  not  precipitated  on  cop¬ 
per  like  arsenic,  when  boiled  with  muriatic  acid,  and  it  does  not  com¬ 
bine  with  hydrogen  to  form  a  combustible  gas.  (See  table,  ante,  p. 
152.)  An  objection  on  the  ground  of  the  strong  similarity  of  cad¬ 
mium  to  arsenic,  was  unsuccessfully  taken  to  the  chemical  evidence 
given  on  the  trial  of  Mrs.  Burdock  at  Bristol,  in  1835.  2.  Tin.  A 

persalt  of  tin  is  precipitated  of  a  dusky  yellow  colour  by  the  gas ;  but 
the  precipitate  is  destitute  of  all  the  properties  of  sulphuret  of  arsenic ; 
it  is  insoluble  in  ammonia,  and  it  gives  no  metallic  sublimate  when 
heated  with  flux.  A  solution  of  tin  is  also  known  from  one  of  arsenic, 
by  its  being  instantly  precipitated  by  the  hydrosulphuret  of  ammonia. 
8.  Antimony.  A  solution  of  this  metal  is  precipitated  of  a  rich 
orange-red  (not  yellow)  colour  by  the  gas, — the  precipitate  yields  no 
metallic  sublimate  with  flux,  and  the  solution  of  antimony  is  also  pre¬ 
cipitated  by  hydrosulphuret  of  ammonia.  4.  Uranium.  A  solution  of 
a  persalt  of  uranium  gives,  with  a  current  of  sulphuretted  hydrogen 
gas,  a  yellow  brown  precipitate,  wholly  unlike  that  caused  by  arsenic. 
This  precipitate  differs  from  that  of  sulphuret  of  arsenic,  in  being  inso- 
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luble  in  ammonia,  soluble  in  muriatic  acid,  and  in  yielding  no  metallic 
sublimate  with  soda  flux.  Besides,  a  solution  of  a  uranium  salt  is 
precipitated  by  hydrosulpliuret  of  ammonia. 

Although  a  persalt  of  uranium  gives  precipitates  with  the  ammonio- 
nitrate  of  silver  and  the  ammonio-sulphate  of  copper,  which  in  colour 
somewhat  resemble  those  produced  by  arsenic,  the  special  characters 
of  uranium  are  well  marked,  and  wholly  different  from  those  of  arsenic. 
Thus  the  solution  is  precipitated  yellow  by  ammonia  alone,  and  of  a 
rich  copper  red  colour  by  ferrocyanide  of  potassium,  (p.  152,  ante.) 

It  is  customary  for  toxicologists  to  lay  down  the  rule,  that  the  ob¬ 
jection  urged  against  one  test  for  arsenic,  is  removed  by  the  application 
of  the  other  tests.  In  a  criminal  case  in  which  I  had  to  give  evidence 
{Ref/,  v.  Jennings ,  Berks  Lent  Ass.  1845),  it  was  ingeniously  urged  in 
the  defence,  that  there  might  perchance  be  such  a  mixture  of  sub¬ 
stances  not  containing  arsenic,  as  to  affect  all  the  tests  like  arsenic 
when  separately  applied.  This,  however,  is  clearly  a  chemical  impos¬ 
sibility,  for  it  would  require  the  mixture  of  incompatible  substances, 
such  as  an  alkaline  phosphate,  a  salt  of  uranium,  and  a  salt  of  cad¬ 
mium.  But  a  mere  change  of  colour,  or  even  the  production  of  a 
coloured  precipitate  on  adding  a  test  to  an  unknown  liquid,  furnishes 
no  evidence,  unless  the  properties  of  the  precipitate  be  those  of  an 
arsenical  compound .  Again,  no  conceivable  mixture  of  substances 
would  produce  a  metallic  ring  resembling  that  of  arsenic,  so  as  to  de¬ 
ceive  one  experienced  in  such  matters ;  and  far  less  a  ring,  possessing 
those  properties  of  an  arsenical  sublimate,  which  it  would  be  easy  for 
one  who  may  have  had  but  little  experience,  to  determine  by  simple 
chemical  processes. 

Is  the  reduction-process  indispensable  to  chemical  evidence  ? — An 
important  medico-legal  question  has  arisen  in  relation  to  the  tests  for 
arsenic,  namely, — whether  we  can  rely  upon  any  tests  for  this  poison, 
independently  of  its  reduction  to  the  metallic  state.  Is  it  absolutely 
necessary,  chemically  speaking,  to  obtain  the  metal  in  order  to  say 
that  arsenic  is  certainly  present  in  an  unknown  case  P  There  is  a  popular 
prejudice  in  favour  of  this  metallic  reduction ;  and  Courts  of  law,  as 
well  as  the  public,  are  disposed  to  regard  the  obtaining  of  the  metal, 
as  the  only  conclusive  proof  of  the  presence  of  this  poison.  The  ac¬ 
quittal  of  Donnall,  at  Launceston,  in  1817,  mainly  took  place  from 
the  circumstance  that  the  medical  witnesses  could  obtain  no  metallic 
arsenic  : — they  trusted  to  the  liquid  reagents  alone,  and  these  had  uu  - 
fortunately  been  applied  to  coloured  fluids  mixed  with  organic  matter. 
At  a  trial  on  the  Norfolk  Spring  Circuit,  1833,  the  medical  witness 
admitted  that  the  metallic  reduction  would  have  been  more  satisfac¬ 
tory, — but  he  had  consumed  the  fluids  of  the  stomach  in  applying  the 
liquid  reagents !  This  evidence,  although  not  absolutely  rejected  by 
the  Court,  was  not  well  received,  and  the  prisoner  was  acquitted.  As 
this  is  a  purely  chemical  question,  it  must  of  course  be  answered  on 
chemical  principles ;  for  it  is  chemical  certainty  that  the  law  requires. 
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If  a  white  powder  be  presented  for  analysis,  and  it  is  found  to 
possess  distinctly  the  three  first  characters  described  (p.  335),  could 
any  chemist  entertain  a  reasonable  doubt  that  the  powder  was  white 
arsenic  P — I  think  not.  The  reduction-process  might  corroborate,  but 
it  could  not  add  greater  certainty  to  the  results  thereby  obtained ; 
and  in  heating  such  a  powder  with  flux,  the  chemist  knows  that 
a  metallic  sublimate  must,  of  necessity,  be  formed ;  for  there  is  no 
white  solid  in  the  whole  range  of  substances  known  to  chemistry,  if 
we  except  arsenious  acid,  which  possesses  the  three  characters  men¬ 
tioned.  If  we  are  so  situated  that  we  are  obliged  to  rely  upon  one 
test  only,  then  the  process  by  reduction  should  be  preferred ;  but  even 
here,  so  many  mistakes  have  been  made  relative  to  the  supposed  me¬ 
tallic  crust  obtained  from  an  unknown  solid,  that  Dr.  Turner  and 
others  have  recommended  that  it  should  always  be  reconverted  to 
arsenious  acid  in  oxidizing  it  by  heat ;  and  that  the  white  solid  thus 
produced,  should  be  tested  by  liquid  reagents.  If  arsenic  in  the  form 
of  a  sublimate  were  presented  to  a  chemist,  and  he  were  required  to 
state  its  nature,  he  would  necessarily  treat  it  in  this  way,  before  ex¬ 
pressing  a  judicial  opinion ; — because  its  real  nature  could  only  be 
established  with  certainty  by  such  experiments.  In  a  case  in  which 
the  particulars  are  entirely  unknown,  there  is  nothing  in  the  physical 
characters  of  an  arsenical  sublimate,  to  justify  a  witness  in  giving  a 
positive  opinion  respecting  it,  before  he  has  submitted  it  to  various 
chemical  processes. 

It  appears  to  me  that  the  action  of  sulphuretted  hydrogen  and  the 
characters  of  the  resulting  sulphuret,  coupled  with  the  negative  effect 
of  hydrosulphuret  of  ammonia,  as  clearly  indicate  the  presence  of 
arsenic,  chemically  speaking,  as  the  production  of  a  metallic  sublimate. 
When  the  result  is  at  all  doubtful,  the  sulphuret  should  be  reduced  ; 
but,  in  such  a  case,  if  a  sublimate  be  obtained  by  the  reduction  of  the 
sulphuret,  the  precise  nature  of  this  should  be  verified  by  gently 
heating  it  in  a  wide  reduction  tube  under  a  free  access  of  air.  In  a 
case  otherwise  doubtful,  we  should  always  avoid  relying  upon  one 
test  only : — the  reduction-process  is  open  to  as  great  fallacies  as  the 
gaseous  test ;  and  if  it  be  true  that  there  is  no  other  substance  in 
chemistry  which  yields  by  reduction  a  metallic  ring  like  that  of 
arsenic,  it  is  equally  true  that  there  is  no  substance  in  chemistry 
which  yields  with  sulphuretted  hydrogen  gas  a  golden-yellow  pre¬ 
cipitate,  soluble  in  potash,  soda,  and  ammonia,  and  insoluble  in 
muriatic  acid.  If  a  person  be  poisoned  by  potash,  and  the  alkali 
is  found  in  the  stomach,  the  medical  witness  can  safely  depose  to 
that  fact  without  extracting  the  potassium ;  although  there  is  no  test 
applied  to  potash,  which  would  be  so  unexceptionable,  as  the  pro¬ 
perties  possessed  by  the  metal  potassium,  if  it  could  be  readily  ex¬ 
tracted.  But  can  it  be  said  that  chloride  of  platina  and  tartaric  acid 
more  strongly  indicate  thepresence  of  potash,  than  sulphuretted  hydrogen 
and  the  liquid  tests  indicate  the  presence  of  arsenic  P  So,  in  the  case 
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of  barytes,  it  is  not  required  as  a  point  of  chemical  evidence  that  the 
metal  barium  should  be  reproduced;  but — are  the  liquid  tests  for 
barytes  more  conclusive  than  the  gaseous  and  the  liquid  tests  for 
arsenic  ?  If  we  refer  to  the  common  metals  themselves,  we  do  not 
find  that  this  doctrine  of  metallic  reduction  is  invariably  carried  out;  or 
the  processes  of  toxicology  would,  with  the  exception  of  a  very  few  cases, 
consist  in  simply  incinerating  the  suspected  substance  with  flux  and 
charcoal.  On  the  contrary,  this  latter  process  is  only  resorted  to  in 
extreme  or  doubtful  instances ;  and  the  sufficiency  of  the  liquid  re¬ 
agents  for  detecting  metals,  is  made  evident  by  the  care  bestowed  on 
the  description  of  them  by  all  toxicological  writers.  In  a  case  of 
poisoning  by  lead,  tin,  zinc,  silver,  or  iron,  the  presence  of  each  may 
be  speedily  demonstrated  by  the  application  of  liquid  tests ;  and  yet 
these  are  not  more  free  from  fallacy  than  those  for  arsenic.  Admitting 
that  practical  toxicology  was  confined  to  the  extracting  of  the  pure 
metals  alone,  how  could  a  prudent  chemist  be  satisfied  of  the  nature 
of  certain  minute  discoloured  particles  of  metal  without  dissolving 
them  in  an  acid,  and  trying  the  solutions  with  liquid  reagents  ?  How 
could  he  distinguish  a  fragment  of  copper  from  a  fragment  of  titanium, 
or  tin  from  cadmium  ?  It  appears  to  me,  then,  that  we  may  have  a 
chemical  certainty  of  the  presence  of  arsenic,  without  the  production 
of  the  metal ;  and  this  ride  is  either  rightly  applicable  to  arsenic,  or  it 
is  most  wrongly  applied  to  all  other  medico-legal  cases.  It  has  been 
stated  that  the  reduction-process  is  not  more  conclusive  in  the  opinion 
of  a  chemist,  than  the  method  by  fluid  tests;  but  the  former  is  con¬ 
sidered  necessary,  rather  as  a  concession  to  the  unscientific  minds  of 
a  criminal  court  and  jury.  I  fully  agree  that  this  principle  should 
always  be  kept  in  mind  by  every  medical  witness;  but  I  cannot  approve 
the  doctrine,  that  any  criminal  court  should  be  permitted  to  select  its 
owm  degree  of  chemical  proof  in  reference  to  a  subject  with  which  it 
must  be  entirely  unacquainted.  A  scientific  medical  witness  ought  to 
be  most  freely  trusted  in  this,  as  he  is  in  other  more  abstruse  parts  of 
medical  jurisprudence.  It  must  be  admitted,  however,  that  since  the  in¬ 
troduction  by  Reinsch  of  the  very  simple  method  of  reduction  by  copper, 
this  question,  formerly  so  much  debated,  has  lost  its  interest.  There 
is  now  no  reason  wiiy  a  witness  should  neglect  to  procure  arsenic  in 
the  metallic  state ;  since  the  metal  may  be  easily  obtained  from  a 
quantity  of  this  substance  so  small,  as  scarcely  to  be  affected  by  the 
liquid  tests.  The  old  process  is  completely  reversed — instead  of  pro¬ 
curing  the  arsenious  acid,  and  converting  it  to  the  metallic  state,  the 
metal  is  now  first  procured  as  a  deposit  and  afterwards  converted  to 
arsenious  acid.  (See  p.  352.) 

marsh’s  PROCESS.  HYDROGEN  TEST. 

The  action  of  this  test  depends  on  the  decomposition  of  arsenious 
acid  and  its  soluble  compounds,  by  hydrogen  evolved  in  the  nascent 
state  from  the  action  of  diluted  sulphuric  acid  on  zinc.  The  apparatus 
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is  of  the  most  simple  kind,  and  is  so  well  known  as  to  need  no  descrip¬ 
tion.  The  arsenic  may  he  introduced  into  the  short  leg  of  the  tube 
in  the  state  of  powder  ;  hut  it  is  far  better  to  dissolve  it  in  water,  by 
boiling,  either  with  or  without  the  addition  of  a  few  drops  of  caustic 
potash.  The  metallic  arsenic  combines  witli  the  hydrogen,  forming 
arsenuretted  hydrogen  gas,  which  possesses  the  following  properties. 
1.  It  burns  with  a  blueish-white  flame,  and  thick  white  smoke  (arseni- 
ous  acid).  2.  A  cold  plate  of  glass  or  white  porcelain  held  in  the  flame 
"near  the  point,  receives  a  dark  stain  from  the  deposit  of  arsenic  upon 
it.  This  stain  is  composed  in  the  centre  of  pure  metallic  arsenic,  which 
may  be  sometimes  raised  up  in  a  distinctly  bright  leaf  of  metal, — 
immediately  on  the  outside  of  this,  is  an  opake  black  ring,  (suboxide 
or  hydruret  of  arsenic),  which,  when  viewed  by  transmitted  light,  is 
of  a  clear  hair-brown  colour  at  the  extreme  edge  : — if  the  quantity  of 
arsenic  be  very  small,  the  metallic  lustre  and  opacity  may  be  wanting, 
and  the  whole  stain  will  have  a  browm  colour  by  transmitted  light. 
On  the  outside  of  this  black  ring,  is  a  thin  wide  film  of  a  milk-white 
appearance,  wrhich  is  nothing  more  than  arsenious  acid  reproduced  by 
combustion.  3.  A  wrhite  saucer  or  a  slip  of  card  or  paper  moistened 
with  ammonio-nitrate  of  silver,  held  about  an  inch  above  the  point  of 
the  flame,  will  be  found,  if  arsenic  be  present,  to  be  coloured  yellowr, 
from  the  reproduced  arsenious  acid  being  absorbed,  and  forming 
yellow^  arsenite  of  silver,  easily  soluble  in  acetic  acid  and  ammonia. 
Unless  the  gas  possess  these  properties,  there  is  no  certain  evidence  of 
the  presence  of  arsenic  in  the  liquid  examined.  This  process  is 
probably  the  most  delicate  of  all  those  which  have  been  devised  for  the 
detection  of  arsenic ;  but  for  this  very  reason,  it  requires  the  greatest 
care  in  its  application.  Its  delicacy  has  been  sometimes  improperly 
estimated  by  the  assumed  wreight  of  the  metallic  deposit  on  glass  ; 
whereas  it  is  probable  that  the  quantity  of  arsenic  in  one  infinitesimal 
deposit,  if  transferred  to  the  apparatus,  would  give  no  indication 
whatever  of  the  presence  of  the  poison.  In  this  process  it  must  be 
remembered  that  in  operating  on  the  poison,  wre  are  dividing  and  sub¬ 
dividing  the  metal  into  a  series  of  deposits,  the  weight  of  some  of 
which  might  not  be  equal  to  the  millionth  part  of  the  weight  of  the 
arsenic  which  is  actually  furnishing  them.  More  or  less  arsenic  is 
always  lost  during  the  combustion  of  the  gas.  M.  Villain  has  lately 
attempted  to  determine  how  many  metallic  deposits  can  be  obtained 
from  a  given  weight  of  arsenious  acid.  The  result  at  which  he  arrived 
is,  that  1-6 5th  part  of  a  grain  will  yield  on  an  average  226  metallic 
deposits  of  an  average  diameter  of  the  1-1 2th  of  an  inch.  (Journal 
de  Chimie,  1846,  p.  611.)  The  average  weight  of  each,  therefore, 
even  supposing  there  were  no  loss,  wrould  be  about  the  1-1 5000th 
part  of  a  grain. 

Objections  to  Marsh's  process. — Other  substances  will  combine 
wTith  nascent  hydrogen,  and  wrhen  that  gas  is  burnt,  a  deposit  will  be 
formed  on  glass  which  may  be  mistaken  for  arsenic.  Late  researches 
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have  shown,  that  a  liquid  containing  antimony,  tellurium,  selenium, 
iodine,  bromine,  phosphorus,  sulphur,  or  some  kinds  of  organic  matter, 
may  combine  with  hydrogen,  to  produce  an  inflammable  gas,  and  leave 
a  visible  deposit  or  stain  on  glass.  The  only  objection  of  any  practical 
force  is  that  founded  on  the  presence  of  antimony.  There  are  these 
differences  between  the  arsenical  and  antimonial  stains  ;  the  stain  of 
antimony  has  rarely  the  bright  metallic  lustre  which  that  of  arsenic 
commonly  presents  ;  by  transmitted  light  it  is  of  a  smoky  black,  while 
that  of  arsenic  is  of  a  hair-brown  colour.  Although  the  antimonial 
is  very  similar  in  colour  to  the  arsenical  flame,  yet  the  third  property 
is  entirely  wanting.  If  the  ammonio-nitrate  of  silver  be  held  over  the 
antimonial  flame,  the  silver  is  reduced ;  no  yellow  arsenite  is  formed, 
as  in  the  case  of  arsenic.  This  last  criterion  distinguishes  the  arsenical 
flame  from  that  produced  by  all  the  other  bodies  above  mentioned. 

Deposits  of  arsenic  and  antimony. — When  the  quantity  of  the  liquid 
yielding  the  metallic  deposit  is  small,  and  there  is  some  doubt  con¬ 
cerning  its  real  nature,  it  will  be  advisable  to  receive  the  deposit  in  a 
watch-glass  or  in  a  thin  porcelain  capsule.  We  then  add  to  it  two  drops 
of  muriatic  and  one  drop  of  nitric  acid, — -the  metallic  film  disappears 
and  a  brownish-white  residue  is  left  on  evaporation.  If  the  deposit  be 
entirely  arsenical ,  the  residue  (arsenic  acid)  is  soluble  in  water,  and  on 
adding  to  it  a  drop  of  the  nitrate  of  silver,  there  will  be  produced  a 
dingy  red  precipitate  of  arseniate  of  silver.  Should  it  be  antimonial , 
the  residue  (peroxide  of  antimony)  is  insoluble  in  water,  and  produces 
no  red  coloured  precipitate  on  the  addition  of  nitrate  of  silver.  It  has 
been  recommended  to  expose  the  metallic  deposits  to  the  vapours  of 
iodine  and  phosphorus,  which  affect  somewhat  differently  those  of 
antimony  and  arsenic :  but,  from  my  experiments,  the  above-described 
plan  is  more  speedy  and  satisfactory.  The  vapour  of  phosphorus 
rapidly  causes  the  disappearance  of  the  arsenical,  but  not  of  the  anti- 
monial  deposit.  (See  Appendix.) 

It  may  so  happen  that  we  have  to  deal  with  a  mixed  deposit  of 
arsenic  and  antimony :  and  the  great  object  of  the  analyst  will  then 
be  to  discover  arsenic  in  antimony ,  not  antimony  in  arsenic— as  this 
latter  can  very  rarely  become  a  medico-legal  question.  The  same 
process  should  be  pursued  : — the  compound  deposit  may  be  dissolved 
in  nitromuriatic  acid,  and  evaporated  to  dryness.  Arsenic  acid  may 
then  be  dissolved  out  of  the  residue  by  distilled  water,  and  tested  by 
nitrate  of  silver.  If  no  brick-red  precipitate  be  produced,  the  deposit 
could  not  have  contained  arsenic.  A  small  white  porcelain  capsule  is 
servicable  for  this  experiment,  as  it  permits  any  change  of  colour,  on 
the  addition  of  the  test,  to  become  immediately  perceptible. 

Arsenic  in  Zinc  and  Sulphuric  acid. — The  metallic  deposit  may 
be  proved  to  be  arsenical,  and  yet  it  may  be  fairly  alleged  that  the 
arsenic  was  derived  from  other  sources,  and  not  from  the  suspected 
liquid.  Zinc  and  sulphuric  acid,  which  are  employed  in  the  experiment, 
are  often  very  impure.  Dr.  Clark,  of  Aberdeen,  informs  me  that  he 
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has  not  discovered  a  specimen  of  zinc  free  from  arsenic,  when  about  an 
ounce  of  the  metal  was  used  in  an  experiment,  and  the  hydrogen  gas 
evolved,  was  tested  by  a  solution  of  nitrate  of  silver.  Sulphuric 
acid  has  been  found  to  contain  either  arsenic  or  selenium ;  the 
latter  substance  yields  a  brown  deposit ;  but  in  every  other  respect 
it  differs  from  arsenic.  The  sulphuric  acid  of  commerce  sometimes 
contains  a  large  quantity  of  arsenic.  Mr.  Scanlan  found  that  2000 
grains  of  one  specimen  of  acid  yielded  1'5  grains  of  sesquisulphuret  of 
arsenic.  (Pharm.  Jour.  Aug.  1844.)  I  lately  met  with  a  specimen 
so  impregnated  with  arsenic  as  to  render  it  dangerous  for  use  in  the 
preparation  of  hydrogen.  Arsenic  may  be  easily  detected  in  the 
impure  acid  by  Reinsch’s  process.  The  best  answer  to  all  objections  of 
this  kind  is,  that  the  materials  should  be  tried  repeatedly,  before  the 
suspected  liquid  is  introduced  into  the  apparatus.  If  no  sublimate  be 
formed  until  after  the  introduction  of  the  suspected  liquid,  it  is  evident 
that  the  arsenic  must  be  in  the  liquid  introduced ;  a  fact  which  may 
be  considered  as  clearly  established,  if,  on  removing  the  liquid  and 
washing  out  the  tube,  no  stains  whatever  result  from  employing 
portions  of  the  same  sulphuric  acid  and  zinc.  If  infinitesimal  traces 
be  really  present  in  the  materials  employed,  they  are  obviously,  under 
these  circumstances,  not  to  be  detected  by  Marsh’s  apparatus,  and  can 
present  no  practical  objection  to  its  use,  unless  we  adopt  the  most 
improbable  notion  that  the  impurities  are  brought  out  in  the  materials 
through  the  action  of  the  test  by  a  mere  coincidence  at  the  time  of 
the  addition  of  the  suspected  poisonous  liquids.  In  Using  this  test, 
fresh  zinc  should  be  employed  for  each  experiment ;  and  the  appa¬ 
ratus  should  be  thoroughly  cleansed  before  use.  Dr.  Geoghegan  has 
found  that  arsenic  is  liable  to  be  deposited  on  zinc  by  standing  ;  and 
the  same  deposit  is  apt  to  take  place  in  the  fine  tube  connected 
with  the  stop-cock.  These  are,  I  believe,  the  only  tangible  objec¬ 
tions  to  the  use  of  Marsh’s  test,  and  they  are  not  difficult  of  re¬ 
moval,  when  moderate  care  is  taken.  It  will  be  apparent,  that  not 
one  of  these  objections  could  apply,  except  to  those  cases  where  Marsh’s 
test  is  relied  on,  as  the  sole  and  exclusive  chemical  proof  of  the  presence 
of  arsenic ;  but  in  most  instances  where  this  test  is  safely  applicable, 
other  tests  are  also  applicable ;  and  it  does  not  at  all  diminish  the 
merit  of  this  most  useful  and  ingenious  discovery,  to  say  that  the 
results  which  it  furnishes,  should  be  corroborated  by  the  use  of  some 
of  the  other  tests,  if  it  were  only  for  the  sake  of  preventing  any 
plausible  objections  to  the  inference  derivable  from  its  use.  The  great 
object  of  chemical  evidence  is  not  to  show  a  Court  of  law  what  may 
be  done  by  the  use  of  one  test  only,  but  to  render  the  proof  of  the 
presence  of  poison  most  clear  and  convincing.  If,  in  any  case,  we 
have  no  other  evidence  to  offer,  but  that  furnished  by  Marsh’s  test — 
a  case  in  which  the  quantity  of  poison  must  be  infinitesimal,  and  the 
metallic  deposits  proportionably  minute, — then  it  would  be  better  to 
abandon  the  evidence  altogether,  than  to  maintain  that  poison  is 
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present  from  results  which  admit  of  no  sort  of  corroboration  ;  for  all 
who  have  experimented  on  the  subject,  must  have  perceived  the  utter  in- 
efficacy  of  applying  liquid  tests  to  determine  the  chemical  properties  of 
imponderable  and  scarcely  visible  sublimates.  This  appears  to  me  to 
have  been  the  most  objectionable  part  of  the  evidence  in  the  well-known 
case  of  Madame  Laffarge  (1840).  Orfila  admitted  that  he  had  ob¬ 
tained  only  a  few  deposits  so  slight  that  they  could  not  be  weighed.  /  / 
He  estimated  the  united  weight  at  half  a  milligramme,  or  about  -one-  " 

thtfieenih  of  a  grain.  /SO 

Normal  arsenic. — Is  arsenic  a  constituent  of  the  body  ?  It  was  owing 
to  too  great  confidence  in  the  extreme  application  of  Marsh’s  process, 
that  arsenic  was  pronounced  to  be  a  natural  constituent  of  the  human 
body,  existing  especially  in  the  bones,  and  also  probably  in  the  mus¬ 
cular  system ;  owing  to  the  same  cause,  it  was  said  to  exist  constantly 
in  the  loose  soil  of  cemeteries,  and  rules  were  given  to  distinguish 
normal  arsenic  from  that  taken  as  a  poison  !  The  experiments  of 
many  English  chemists,  as  well  as  those  performed  before  the  Academy 
in  France  by  M.  Orfila  himself,  have  shown  that  arsenic  does  not 
naturally  exist  in  any  part  of  the  body  ;  and  that  there  must  have  been 
a  fallacy  in  his  previous  experiments.  The  following  is  an  extract 
from  the  report  published  by  Orfila : — “  Experiences  pour  rechercher 
V arsenic  dans  le  corps  de  Vhomme  a  V etai  normal .”  Dans  douze  ex¬ 
periences  faites  par  les  commissaires  avec  la  chair  musculaire,  avec  des 
os  plus  ou  moins  calcines  et  traites  tantot  par  l’acide  chlorhydrique  a 
l’air  libre  ou  en  vaisseaux  clos,  et  avec  du  bouillon  de  bceuf,  on  n’a 
jamais  obtenu  d’arsenic  (arsenic  normal).  (Rapport  de  1’ Academic 
Royale  de  Medeeine,  &c.  par  M.  Orfila,  1841,  p.  45.)  M.  Elandin 
showed  that  the  effect  mistaken  for  that  of  arsenic,  probably  arose  from 
the  presence  of  phosphite  and  sulphite  of  ammonia  mixed  with  animal 
matter  (i.  617).  For  a  full  statement  of  the  facts,  see  Flandin,  i.  728. 

If  arsenic  were  really  present  in  bone,  the  process  of  incineration 
would  probably  remove  it.  It  is  to  the  employment  of  this  process 
that  M.  Legrip  ascribes  the  failure  of  analysts  to  detect  arsenic  in  bone. 

He  states  that  he  has  found  it  by  dissolving  bone  in  diluted  muriatic 
acid.  (Journal  de  Chimie,  Mai  1847,  p.  261.)  This  objection  may 
be,  to  a  certain  extent,  valid ;  but  it  was  after  incineration  that  Orfila 
alleged  he  had  discovered  arsenic  in  bone.  As  the  bones  are  never 
analysed  in  practice,  it  is  quite  unnecessary  to  enter  into  a  further 
discussion  of  the  question. 

In  1840,  a  man  was  condemned  to  death  in  France  on  a  charge  of 
murder  by  poison  ten  years  after  the  perpetration  of  the  alleged  crime. 

The  chemical  evidence  against  him  was  derived  from  an  analysis  of 
some  of  the  bones  of  the  deceased,  in  which  arsenic  was  reported  to 
be  present  by  certain  provincial  practitioners,  as  well  as  by  Orfila ! 

(Journal  de  Chimie  Medicale,  Fevrier  1847,  p.  82.)  If  it  were  proved 
that  arsenic  existed  naturally  in  bones,  the  discovery  of  it  in  this  in¬ 
stance,  could  not  be  said  to  have  furnished  evidence  of  the  corpus 
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delicti :  for  by  what  intelligible  rules  could  normal  arsenic  be  distin¬ 
guished  from  the  minute  portion  taken  into  the  system  by  absorption  ? 

It  is  singular  how  long  an  error  in  Medical  Jurisprudence,  when 
once  diffused,  will  continue  to  find  circulation,  although  the  experi¬ 
ments  upon  which  it  was  based  may  have  been  long  since  refuted. 
The  refutation  of  Orfila’s  opinion  that  arsenic  existed  as  a  natural  con¬ 
stituent  of  bone ,  took  place  in  1841 ;  but  no  case  of  poisoning  by 
arsenic  now  comes  to  trial  in  which  the  most  ingenious  objections, 
founded  upon  his  first  experiments,  are  not  urged  to  the  chemical 
evidence  of  the  presence  of  the  poison.  Rightly  or  wrongly,  applicable 
or  inapplicable,  they  are  invariably  raised  by  a  counsel  in  defence. 
(See  case  of  Reg.  v.  Richardson ,  Med.  Gaz.  xxxvii.  919.)  In  one  case,  in 
which  I  was  lately  called  upon  to  give  evidence,  where  about  five  grains 
of  solid  arsenic  were  found  lying  on  the  mucous  membrane  of  the 
stomach,  Orfila’s  view  that  arsenic  was  a  natural  constituent  of  the 
tissues,  was  opposed  to  the  chemical  evidence.  The  inapplicability  of 
the  objection  in  this  case,  was  immediately  made  evident  by  the  judge 
asking  the  question,  whether  it  was  possible  for  a  human  being  to 
generate  spontaneously  in  the  cavity  and  upon  the  surface  of  his 
stomach,  five  grains  of  solid  arsenic  1  In  the  case  of  Grilmour ,  (Edin¬ 
burgh,  Jan.  1844,)  Dr.  Christison  very  properly  said,  in  answer 
to  an  objection  taken  to  his  evidence  on  the  detection  of  arsenic  in  the 
liver,  “  that  it  was  no  constituent  part  of  the  human  body,  and  was 
not  formed  in  it.  The  individual  (Orfila)  who  first  promulgated  this 
theory,  only  argues  now  that  small  quantities  are  found  in  the  bones  ; 
but  in  three  several  experiments  before  the  Academy  in  Paris,  he  was 
unable  to  show  it.”  Even  if  arsenic  existed  in  bone,  bones  are  never 
analysed.  Notwithstanding  this  entire  want  of  proof,  the  case  of  The 
Queen  v.  Tort,  (ante,  p.  323,)  shows  that  our  judges  are  inclined  to 
allow  of  its  existence,  because  in  this  case,  as  it  must  necessarily 
happen  with  respect  to  absorbed  arsenic,  the  quantity  of  poison  de¬ 
tected  was  small ! 

Delicacy  of  Marshl s  process. — Marsh’s  process  is  undoubtedly  one 
of  great  delicacy.  MM.  Danger  and  Elan  din  assert  that  metallic  de¬ 
posits  may  be  procured  when  the  arsenic  forms  only  the  2,000,000th 
part  of  the  liquid  examined.  (De  l’Arsenic,  83.)  M.  Signoret  states 
that  he  has  procured  metallic  deposits  with  only  the  200,000,000th 
part  of  arsenic  in  the  liquid :  this  is  in  the  proportion  of  one  grain  of 
arsenic  dissolved  in  about  400,000  ounces,  or  3000  gallons  of  water  ! 
As  the  delicacy  of  this  test  has  been  already  made  a  subject  of  discus¬ 
sion  in  a  Court  of  law,  ( The  Queen  against  Hunter,  Liverpool  Spring 
Assizes,  1843,)  it  may  be  proper  to  offer  a  few  remarks  respecting  it. 
It  was  stated  at  that  trial,  that  the  one-millionth  part  of  a  grain  of 
arsenic  might  be  rendered  visible  by  Marsh’s  test ;  and  the  judge, 
guided  by  this  statement,  put  the  question  to  another  medical  witness, 
whether  arsenic  could  be  so  removed  from  the  stomach  in  three  days, 
as  that  it  would  be  impossible  to  discover  the  one-millionth  part  of  a 
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grain  in  the  body.  It  appears  to  me,  that  the  facts  relative  to  the 
delicacy  of  tests,  are  not  always  stated  with  sufficient  clearness  on  these 
occasions.  Thus  we  ought  to  know  two  points, — 1.  The  total  quan¬ 
tity  of  poison  experimented  on  ;  and  2.  The  degree  of  dilution,  or  the 
total  quantity  of  liquid  in  which  the  poison  is  dissolved  or  suspended. 
There  is  no  doubt  that  considerably  less  than  the  millionth  part  of  a 
grain  of  arsenic  may,  by  Marsh’s  test,  be  rendered  visible  on  a  glass 
plate :  it  is  possible  to  distinguish  with  the  eye  a  piece  of  leaf-gold 
which  would  weigh  less  than  the  ten-millionth  part  of  a  grain ;  but 
the  real  question  is,  whether  the  test  will  discover  arsenic  in  a  single 
drop  of  solution,  made  by  dissolving  one  grain  of  the  poison  in  a  million 
grains  or  sixteen  gallons  of  water !  If  not,  the  statement  amounts  to 
nothing ;  for  it  is  clear  that  if  more  than  one  drop  of  such  an  extremefy 
diluted  solution  be  taken,  the  test  is  acting  upon  a  larger  quantity  of 
arsenic  than  the  above  form  of  expression  would  indicate.  I  have 
generally  found  that  the  fractional  quantity  stated  to  be  detected,  re¬ 
ferred  rather  to  the  degree  of  dilution  than  to  the  absolute  quantity  of 
poison  present :  whereas  a  test  may  fail  to  act,  as  we  have  already  seen, 
either  from  the  smallness  of  the  quantity  of  poison  present,  or  from  the 
very  large  quantity  of  water  in  which  it  is  diffused.  The  results  of  my 
own  experiments  are,  that  where  the  arsenic  is  mixed  with  the  acid 
liquid  in  a  tube  capable  of  holding  two  fluid  ounces,  very  faint  and 
scarcely  perceptible  deposits  begin  to  be  formed  on  a  glass  plate  with 
a  quantity  equal  to  the  2160th  of  a  grain:  the  diffusion  here  being 
equal  to  two  million  times  the  weight  of  the  poison.  With  the  1080th 
of  a  grain  in  the  same  quantity  of  water,  the  arsenic  forming  therefore 
one-millionth  part,  slight  brown  annular  stains  were  procured.  The 
annular  form  is  probably  due  to  the  central  portion  of  the  minute  film 
being  volatilized  by  the  heat  of  the  point  of  the  flame : — unless  the  glass 
be  speedily  removed,  the  whole  of  the  deposit  may  vanish.  With  the 
720th  of  a  grain,  the  arsenic  being  in  the  proportion  of  about  the 
800,000th  of  the  liquid,  the  stains  were  much  more  decided,  but  quite 
imponderable.  With  the  100th  grain  in  one  fluid-ounce  of  water  (the 
48,000th  part)  and  the  67th  grain  in  two  fluid-ounces  (the  64,800th 
part)  the  deposits  on  glass  were  decided  and  characteristic ;  and  it  is 
at  this  point,  that  the  process  begins  to  be  safely  available  for  the 
purposes  of  legal  medicine. 

Modifications  of  Marsh's  process. — Many  modifications  of  Marsh’s 
process  have  been  proposed.  Thus  MM.  Danger  and  Tlandin  burn 
the  gas  in  connection  with  a  cooled  receiver,  so  that  a  solution  of 
arsenic  is  thereby  obtained.  They  make  it  the  medium  for  extracting 
arsenic  in  a  state  fitted  for  testing.  M.  Lassaigne  and  Dr.  Clark  cause 
the  arsenuretted  hydrogen  to  pass  into  a  solution  of  nitrate  of  silver, 
whereby  arsenious  acid  (Lassaigne)  is  obtained  in  solution,  and  arsenuret 
of  silver  is  precipitated.  (Clark.)  Berzelius,  Liebig,  and  Koppelin 
and  Kampmann,  conduct  the  arsenuretted  hydrogen  through  a  tube 
instead  of  burning  it ;  and  the  two  latter  chemists  dry  the  gas  by 
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making  it  pass  over  fused  chloride  of  calcium.  The  tube  is  then 
heated,  and  a  clear  ring  of  metallic  arsenic  becomes  deposited  at  a  little 
distance  from  the  point  to  which  the  heat  is  applied.  This  result  de¬ 
pends  on  the  fact  that  arsenuretted  hydrogen  is  easily  decomposed,  and 
its  arsenic  is  then  separated  at  a  moderate  heat  without  loss.  All  other 
metals  which  combine  with  hydrogen  are  deposited  in  the  spot  which  is 
heated,  and  do  not,  like  arsenic,  form  a  well-defined  ring  in  front  of  it. 
Mr.  Morton  proposes  to  produce  the  hydrogen  hv  the  galvanic  decom¬ 
position  of  water,  instead  of  by  the  action  of  sulphuric  acid  and  water 
on  zinc.  In  this  way  it  is  expected  that  we  shall  get  rid  of  all  the 
objections  to  the  presence  of  arsenic  or  other  impurities  in  the  materials 
employed,  the  hydrogen  evolved  in  this  case  being  absolutely  pure. 
Mr.  Ellis  has  advised  that  the  arsenuretted  hydrogen  instead  of  being 
burnt,  should  be  decomposed  by  passing  it  over  the  dried  oxide  of 
copper, — the  gas  is  absorbed  without  the  aid  of  heat,  and  water,  with 
probably  arsenite  of  copper,  results.  Arsenious  acid  is  then  obtained 
by  heating  the  oxide  of  copper  in  a  tube.  There  are  more  incon¬ 
veniences  attending  the  use  of  some  of  these  plans  than  are  met  with 
in  the  original  apparatus  of  Marsh.  M.  Blondlot  has  made  a  useful 
suggestion  for  controlling  the  production  of  gas.  He  uses  a  Woolf’s 
bottle  with  three  openings,  one  for  pouring  in  the  acid,  one  for  allow¬ 
ing  the  escape  of  the  gas,  and  the  third  for  a  glass  rod  which  is 
capable  of  being  raised  through  the  cork  out  of  the  acid  liquid.  On 
the  lower  end  of  this,  a  piece  of  pure  zinc  is  rolled  spirally,  and  by 
plunging  it  into  or  withdrawing  it  from  the  acid,  the  production  of 
arsenuretted  hydrogen  is  completely  under  command.  (Comptes 
Rendus,  1845,  ii.  32;  and  for  a  full  account  of  the  apparatus,  see 
Journal  de  Chimie  Med.  1845,  616.) 

reinsch’s  process. 

In  the  application  of  this  ingenious  process,  the  solid  or  liquid  sus¬ 
pected  to  contain  arsenic,  is  boiled  with  about  one-sixth  part  of  pure 
muriatic  acid,  and  a  slip  of  bright  copper  foil  or  wire  is  introduced.  If 
arsenic  be  present  even  in  small  quantity,  the  copper  acquires  either  im¬ 
mediately  or  within  a  few  minutes  a  dark  iron-grey  coating  from  the 
deposit  of  that  metal.  This  is  apt  to  scale  off,  if  the  arsenic  be  in  large 
quantity,  or  if  the  liquid  be  long  boiled.  We  remove  the  slip  of  copper, 
wash  it  in  water,  dry  it,  and  gradually  heat  it  in  a  reduction-tube, 
when  arsenious  acid  will  be  sublimed  in  minute  octoliedral  crystals  : 
if  these  should  not  be  apparent  from  one  piece  of  copper,  several  may 
be  successively  introduced.  A  large  surface  of  copper  may  be  in 
this  way  at  once  covered — the  grey  deposit  scraped  off,  and  the 
powder  gently  heated  in  a  reduction-tube.  This  test  succeeds  perfectly 
with  powdered  arsenic,  the  arsenites,  arsenic  acid,  the  arseniates, 
and  orpiment.  It  will  even  separate  the  arsenic  from  the  arsenite 
of  copper,  and  from  common  lead-shot.  W:hen  the  quantity  of  arsenic 
is  small,  the  copper  merely  acquires  a  faint  violet  or  blueish  tint,  and 
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the  deposit  is  materially  affected  by  the  quantity  of  water  present,  or, 
in  other  words,  the  degree  of  dilution.  But  one  great  advantage  is, 
that  we  are  not  obliged  to  dilute  the  liquid  in  the  experiment,  and 
there  is  no  loss  of  arsenic  : — the  whole  may  be  removed  and  collected 
by  the  introduction  of  successive  portions  of  copper.  This  process  is 
extremely  delicate,  the  results  are  very  speedily  obtained,  and  are  highly 
satisfactory.  One  caution  is  to  be  observed,  i.  e.  not  to  remove  the  cop¬ 
per  from  the  liquid  too  soon.  When  the  arsenic  is  in  minute  quantity, 
the  deposit  does  not  take  place  sometimes  for  a  quarter  of  an  hour.  If 
the  copper  be  kept  in  for  an  horn1  or  longer,  it  may  acquire  a  dingy  tar¬ 
nish  merely  from  the  action  of  the  acid.  This  is  known  from  arsenic  by 
its  want  of  metallic  lustre,  and  its  being  easily  removed  by  friction. 

Objections  to  Reins  ch' s  process. — Certain  objections  have  been  urged 
to  this  test.  Thus  arsenic  may  be  present  in  the  muriatic  acid  :  this 
is  at  once  answered  by  boiling  the  copper  in  a  portion  of  the  muriatic 
acid  before  adding  the  suspected  liquid.  This  should  always  be  a  pre¬ 
liminary  experiment.  A  more  important  objection  is,  that  other 
metals  are  liable  to  be  deposited  on  copper  under  similar  circumstances. 
Thus  this  is  the  case  with  Antimony,  whether  in  the  state  of  chloride 
or  of  tartar  emetic ;  nor  is  it  always  possible  to  distinguish  by  the  ap¬ 
pearance,  the  antimonial  from  the  arsenical  deposit.  Should  the  quan¬ 
tity  of  antimony  be  small,  the  deposit  is  of  a  violet  tint ;  if  large,  of  an 
iron-grey  colour,  exactly  like  arsenic.  Tin  and  Lead  give  a  tarnish 
under  the  same  circumstances,  but  there  is  no  decided  metallic  deposit 
on  the  copper.  Bismuth  produces  a  deposit  very  closely  resembling 
that  of  arsenic.  With  respect  to  Mercury  and  Silver,  a  metallic  de¬ 
posit  takes  place  in  each  case  without  boiling.  In  a  salt  of  nickel  or 
cadmium,  the  copper  undergoes  no  change ;  hence  this  is  another  im¬ 
portant  distinction  between  cadmium  and  arsenic.  Lastly,  if  an  alka¬ 
line  sulphuret,  or  sulphuretted  hydrogen,  be  present  in  the  liquid,  the 
surface  of  the  copper  will  become  tarnished ;  but  this  effect  takes  place 
on  contact  without  boiling,  and  without  rendering  the  addition  of  mu¬ 
riatic  acid  necessary.  There  is  one  answer  to  all  of  these  objections, 
namely,  that  from  the  arsenical  deposit,  octohedral  crystals  of  arsenious 
acid  may  be  procured  by  slowly  heating  the  slip  of  copper  or  the  grey 
deposit  scraped  from  it  in  a  reduction -tube.  If  this  experiment  be 
carefully  performed,  a  ring  of  white  arsenious  acid  will  be  easily  obtained ; 
this  may  be  boiled  in  a  few  drops  of  water,  and  tested  with  the  am- 
monio -nitrate  of  silver  and  sulphuretted  hydrogen.  Such  a  corroboration 
is  necessary,  because  the  crystalline  form  of  arsenious  acid  is  not  always 
distinguishable ;  and  the  antimonial  deposit  gives  a  white  amorphous 
sublimate,  which,  however,  is  quite  insoluble  in  water.  Care  must  be 
taken  not  to  mistake  minute  spherules  of  water  for  detached  crystals  of 
arsenious  acid.  (See  page  356.) 

The  facility  of  applying  this  process,  renders  it  necessary  that 
the  experimentalist  should  be  guarded  in  his  inferences.  It  is  not 
merely  by  the  production  of  a  stain  on  copper,  that  he  judges  of  the 
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presence  of  arsenic,  but  by  the  reconversion  of  tlie  deposit  causing 
the  stain,  to  arsenious  acid,  demonstrable  by  its  crystalline  form  or  its 
chemical  properties.  If  a  deposit  take  place  on  copper,  but  ar¬ 
senious  acid  cannot  be  obtained  by  heating  it,  then  the  evidence  of  its 
having  been  caused  by  arsenic  is  defective.  Owing  to  the  neglect  of 
these  corroborative  results,  antimony  has  been  mistaken  for  arsenic. 
As  tartarised  antimony  and  James’s  powder  are  frequently  employed  in 
medicine,  and  may  exist  in  the  stomach  at  the  time  of  death,  it  is 
highly  necessary  to  guard  against  such  a  serious  fallacy.  If  by  heating 
the  coated  copper  we  procure  a  mixed  sublimate  of  a  doubtful  nature, 
it  is  necessary  to  file  off  the  ring  of  glass  containing  it,  reduce  it  to 
powder,  and  boil  it  in  a  few  drops  of  distilled  water.  The  arsenious 
acid  only  becomes  dissolved, — the  oxide  of  antimony  being  insoluble  in 
water.  Unless  from  this  solution  we  procure  the  reactions  indicated 
with  the  ammonio -nitrate  of  silver,  ammonio-sulphate  of  copper,  and 
sulphuretted  hydrogen  gas,  there  can  be  no  certainty  that  the 
deposit  on  copper  was  owing  to  the  presence  of  arsenic.  The  larger 
the  surface  of  copper  presented  in  a  small  bulk,  the  greater  will  be  the 
quantity  of  arsenious  acid  obtained.  It  was  this  which  induced  me 
two  years  since,  to  substitute  for  copper-foil  the  finest  copper-gauze 
or  woven  wire,  containing  sixteen  thousand  apertures  to  the  square 
inch.  The  surface  here  presented  is  exceedingly  great.  After  the  de¬ 
posit  has  taken  place,  the  gauze  should  be  pressed  between  folds  of 
blotting  paper,  and  then  well  dried  above  the  .flame  of  a  lamp.  Tt  may 
now  be  rolled  into  a  small  compass  and  introduced  into  a  reduction- 
tube.  To  those  who  are  not  much  accustomed  to  analysis,  this  plan 
may  be  more  convenient  than  that  of  scraping  the  deposit  from  copper- 
foil  and  heating  the  powder.  Of  all  the  methods  of  detecting  arsenic, 
there  is  none  so  simple,  so  speedy,  or  so  easy  of  execution  as  this. 
Hence  it  has  already  in  great  part  superseded  most  of  the  other  more 
complex  processes  of  testing  for  this  poison. 

Delicacy  of  ReinscK  s  process . — This  test  failed  to  detect  the  4,000th 
part  of  a  grain  of  arsenic  in  thirty  drops  of  water,  the  dilution  being 
equal  to  120,000  times  the  weight  of  the  arsenic.  The  deposit  on 
copper  commenced  with  a  violet-coloured  film,  when  the  quantity  of 
arsenious  acid  was  equal  to  the  3,000th  part  of  a  grain  in  thirty  drops 
of  water,  or  under  a  dilution  of  90,000  times  its  weight.  It  was  also 
very  decided  with  the  2,000th  part  of  a  grain  in  the  same  quantity  of 
water,  but  in  d either  of  these  cases  could  octohedral  crystals  of  arsenious 
acid  be  obtained  by  heating  the  copper.  The  following  experiments 
will  show  how  this  test  is  liable  to  be  affected  by  dilution : — the  copper 
was  coated  in  a  few  seconds,  when  boiled  in  a  solution  containing  the 
4,000th  part  of  a  grain  in  ten  drops  of  water,  although  the  test  had 
failed  to  detect  the  same  weight  of  arsenic  in  three  times  that  quantity 
of  water.  So  again,  the  2,160th  part  of  a  grain  in  thirty  drops  of 
water  gave  an  arsenical  deposit  on  copper ;  while  the  same  weight  in 
half  an  ounce  of  water,  did  not  produce  any  effect  ou  the  metal. 
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GALVANIC  TEST. 

If  a  small  quantity  of  arsenic  in  solution,  acidulated  with  muriatic  acid, 
be  placed  in  a  platiua  capsule,  and  a  piece  of  zinc  foil  introduced,  a  gal¬ 
vanic  action  ensues,  by  which  metallic  arsenic  is  deposited  on  the  platina 
in  a  thin  film.  The  capsule  may  be  washed,  dried,  and  gently  heated. 
A  plate  of  glass  placed  over  it,  will  collect  the  arsenious  acid,  into  which 
the  metallic  arsenic  is  converted  by  sublimation.  I  have  found  in  this 
experiment,  that  the  arsenic  is  deposited  as  much  on  the  zinc  as  on  the 
platina,  and  there  is  a  great  loss  of  arsenic  from  the  production  of  arse- 
nuretted  hydrogen.  On  the  whole,  this  is  by  no  means  an  advisable 
mode  of  testing  ;  and  it  is  at  the  same  time  far  inferior  in  delicacy  to 
the  processes  of  Marsh  and  Reinsch.  So  much  arsenic  is  occasionally 
deposited  on  the  zinc,  that  by  heating  it  slowly  in  a  reduction-tube, 
octohedral  crystals  of  arsenious  acid  may  be  readily  procured  from  it. 

Arsenic  in  liquids  containing  organic  matter. — Arsenious  acid,  when 
in  a  state  of  solution,  is  not  liable  to  be  precipitated  by  any  animal  or 
vegetable  principles,  although  all  such  substances  render  it  less  soluble 
in  water.  The  liquid  for  analysis  should  be  filtered  through  muslin, 
cotton,  or  paper,  in  order  to  separate  any  insoluble  matters.  Should 
it  be  coloured,  this  is  of  little  moment,  provided  it  be  clear.  If  viscid, 
it  should  be  diluted  with  water  and  boiled  with  a  small  quantity  of 
muriatic  acid  ;  on  standing,  a  deposit  may  take  place,  and  this  should 
be  separated  by  a  filter.  •  As  a  trial-test,  we  may  now  boil  in  a  portion 
of  the  liquid,  strongly  acidulated  with  pure  muriatic  acid,  a  slip  of 
bright  copper.  In  a  few  seconds,  if  arsenic  be  present,  this  will  ac¬ 
quire  a  grey  metallic  coating.  If,  after  half  an  hour,  the  copper  remain 
unchanged,  the  arsenic,  if  present,  must  be  in  extremely  minute  pro¬ 
portion  ;  if,  on  the  other  hand,  the  copper  be  covered  by  a  grey  deposit, 
it  should  be  dried  and  heated  in  a  reduction -tube  in  the  way  already 
described,  in  order  to  obtain  from  it  octohedral  crystals  of  arsenious 
acid.  From  several  such  slips  of  copper,  or  copper  gauze,  a  quantity 
of  metallic  arsenic  may  be  procured,  sufficient,  on  reconversion  to 
arsenious  acid,  to  allow  of  a  solution  in  water  being  made,  to  which  all 
the  liquid  tests  may  be  applied.  One  obstacle  to  the  use  of  the  gauze 
is,  that  oily  and  other  kiuds  of  animal  matter,  not  easily  removable  by 
washing  in  water,  may  adhere  to  it.  Digestion  in  ether  and  alcohol, 
slightly  warmed,  will  free  it  from  these  substances,  which  are  apt  to 
become  sublimed  by  heat,  and  obscure  the  result : — but  it  should  be 
again  washed  in  water  and  dried  before  heat  is  applied  to  it.  When, 
however,  much  oily  matter  is  present,  it  is  better  to  boil  the  organic 
substance  with  muriatic  acid,  and  filter  the  liquid  through  a  wet 
filter  before  introducing  the  copper-gauze.  In  this  way  the  fat  and 
solid  organic  impurities  may  be  separated.  Am  even  coating  of  arsenic 
was  by  this  process  obtained  on  copper-gauze  from  the  decomposed  tissue 
of  the  stomach  of  a  person  who  had  been  buried  nearly  two  years.  As 
the  gauze  is  remarkably  hygrometric,  it  requires  to  be  thoroughly  dried 
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in  a  vapour -bath,  before  it  is  submitted  to  beat  in  a  reduction-tube. 
Should  there  be  any  doubt  whether  the  sublimate  be  caused  by  sphe¬ 
rules  of  water  or  particles  of  arsenic,  the  tube  itself  should  be  kept 
some  time  in  a  vapour-bath.  Water  is  dissipated  at  212°.  Arsenious 
acid  requires  a  heat  of  nearly  370°  for  its  sublimation. 

By  this  process,  the  144th  part  of  a  gram  of  arsenious  acid  was 
detected  in  two  fluid-drachms  of  gruel,  milk,  porter,  and  other  organic 
liquids,  in  so  many  different  experiments.  It  was  also  thus  easily 
separated  from  wine,  brandy,  the  liquid  contents  of  the  stomach,  the 
blood,  and  the  tissues  of  the  viscera.  Here  our  analysis  might  be 
closed,  if  the  object  were  to  determine  only  the  presence  of  arsenic, 
since  a  case  can  rarely  occur  in  medico-legal  practice,  in  which  it  would 
be  necessary  to  extract  the  vjhole  of  the  poison  from  the  contents 
of  the  stomach  or  intestines. 

Another  process  for  procuring  evidence  of  the  presence  of  this 
poison  in  liquids,  has  consisted  in  transforming  the  arsenious  acid 
to  the  state  of  sesquisulphuret,  and  in  decomposing  this  compound 
by  an  alkaline  flmx.  As  a  trial  test,  we  may  first  dip  a  piece  of  white 
filtering  paper  into  the  suspected  liquid,  and  expose  it  to  the  action  of 
a  current  of  sulphuretted  hydrogen  gas  in  a  tube.  If  arsenic  be  present, 
the  paper  will  acquire  a  rich  yellow  colour,  which  immediately  dis¬ 
appears  on  dipping  it  into  a  solution  of  ammonia.  If  the  quantity  of 
arsenic  thus  taken  up  by  the  paper,  be  less  than  the  4000th  part  of  a 
grain,  there  will  be  no  change  of  colour.  We  then  test  about  half  an 
ounce  or  an  ounce  of  the  liquid  by  passing  the  gas  into  it.  Should 
the  liquid  for  analysis  contain  oil,  it  may  be  separated  in 
the  way  just  described.  Having  satisfied  ourselves  that  arsenic 
is  present,  we  may  get  rid  of  a  portion  of  the  organic  matter, 
by  boiling  the  liquid  with  muriatic  or  acetic  acid,  and  filtering.  This 
object  may  be  further  accomplished  by  adding  to  the  liquid  when  cold, 
one-third  of  its  bulk  of  alcohol,  again  filtering  and  separating  the 
alcohol  by  distillation.  Sulphuretted  hydrogen  gas  may  now  be  freely 
passed  into  the  liquid  acidulated  with  either  of  the  acids  mentioned. 
When  all  further  precipitation  ceases,  the  liquid  should  be  filtered,  the 
precipitate  collected,  dissolved  in  ammonia,  and  reprecipitated  by  an 
acid.  By  digesting  it  in  water,  alcohol,  and  muriatic  acid  successively, 
it  may  be  deprived  of  any  organic  matter  combined  with  it,  sufficiently 
to  allow  of  its  reduction  by  soda-flux  or  metallic  silver  in  the  way  de¬ 
scribed.  The  sulphuret  has  sometimes  a  dark  brown  colour  from  ad¬ 
hering  organic  matter ;  it  is  then  better  to  transform  it  to  arsenic  acid 
by  boiling  it  in  nitro-muriatic  acid, — during  which  process,  the  organic 
matter  is  entirely  destroyed,  and  a  solution  of  arsenic  acid  is  obtained 
and  rendered  fit  for  testing,  by  digesting  the  evaporated  residue  in 
distilled  water  ;  or  the  sulphuret  may  be  deflagrated  with  nitre,  and 
arseniate  of  potash  then  procured.  In  this  case  the  surplus  nitric  acid 
should  be  driven  off  by  sulphuric  acid.  An  abundant  deposit  of  me¬ 
tallic  arsenic  is  obtained  in  either  case  by  boiling  the  liquid,  with 
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muriatic  acid  and  copper-gauze.  In  this  way  it  is  easy  to  analyse  wine, 
coffee,  tea,  milk,  porter,  brandy,  and  similar  liquids,  for  arsenic.  This 
corroborative  test  is  necessary,  since  I  have  known  an  instance  in  which, 
a  large  quantity  of  orange-peel  having  been  eaten  and  caused  death,  the 
contents  of  the  stomach  acquired  a  yellow  colour  from  sulphuretted 
hydrogen  gas,  like  that  produced  by  arsenic.  There  was  no  deposit,  and 
the  yellow  colour  did  not  disappear  on  adding  ammonia.  (Page  14.) 

Arsenic  in  oily  compounds. — It  has  been  already  stated  that  arsenic 
is  soluble  in  oil.  The  poison  may  require  to  be  analysed  either  in  this 
state  or  mechanically  diffused  in  fat,  butter,  tallow,  or  similar  sub¬ 
stances.  Prom  all  of  these  it  may  be  separated  by  boiling  them  in  a 
sufficient  quantity  of  water,  with  about  one-tenth  of  muriatic  acid. 
The  aqueous  solution  may  then  be  freed  from  the  oil  by  passing  it 
through  a  filter  previously  saturated  with  water. 

Contents  of  the  stomach. — The  contents  of  the  stomach  are  often 
mixed  with  lumps  of  arsenic  which  may  be  separated  by  throwing  those 
portions  that  do  not  pass  through  a  filter  into  a  large  glass  of  distilled 
water,  and  after  giving  to  it  a  circular  motion,  suddenly  pouring  off 
the  supernatant  liquid,  when  the  heavy  portions  containing  arsenic  will 
be  found  at  the  bottom.  The  lumps  may  sometimes  be  left  in  the 
contents ;  they  may  then  he  easily  removed,  dried  on  filtering  paper, 
and  tested.  If  the  arsenic  has  been  taken  in  fine  powder,  there  will 
be  no  lumps,  but  it  will  probably  be  deposited  in  masses,  mixed  with 
mucus  and  blood,  on  the  coats  of  the  organ  in  those  parts  where  it  is 
much  inflamed  and  ulcerated.  The  arsenic  in  this  state  looks  like 
moistened  plaster  of  Paris,  but  it  is  of  a  darker  colour,  and  when  ex¬ 
amined  by  a  lens  it  is  crystalline.  It  may  be  removed  on  a  spatula, 
spread  in  masses  on  filtering  paper,  and  slowly  dried.  As  it  dries, 
the  granules  will  detach  themselves  from  the  mass,  and  they  may  be 
then  easily  tested  either  by  the  reduction  or  by  Reinsch’s  process ; 
i.  e.  by  boiling  the  suspected  particles,  or  even  the  stained  portions  of 
paper  on  which  the  organic  matter  has  become  dried,  with  muriatic 
acid  and  copper  gauze.  Mucus,  blood,  or  even  a  layer  of  the  mucous 
membrane  of  the  stomach,  may  be  thus  easily  tested.  This  is  in  gene¬ 
ral  the  only  method  which  it  is  now  necessary  to  employ.  By  the  use 
of  numerous  tests  and  processes,  a  witness  only  exposes  his  evidence 
most  unnecessarily  to  many  ingenious  objections.  It  is  sufficient  to 
obtain  the  deposit  on  copper :  we  then  convert  this  by  heat  to  arsenious 
acid, — which  may  be  dissolved  in  water,  and  the  silver,  copper,  and  sul¬ 
phuretted  hydrogen  tests  applied  to  the  solution  with  the  usual  results. 
In  this  way  we  avoid  the  troublesome  and  complex  method  of  separating 
organic  matter  from  arsenic.  Care  must  be  taken  in  examining  a 
stomach  not  to  confound  pieces  of  bread  or  lumps  of  fat  or  adipocere 
with  arsenic.  Small  portions  of  such  substances  appear  very  much  like 
lumps  of  the  poison.  Bread  is  easily  known  by  its  being  turned  blue 
by  iodine- water,  and  fat  or  adipocere  is  detected  by  laying  the  sub¬ 
stance  on  a  piece  of  white  filtering-paper  and  passing  beneath  it  a  hot 
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spatula — the  fat  melts  and  is  absorbed  by  the  paper  :  if  the  mass  be 
arsenic,  it  will  become  simply  dried. 

Arsenic  not  always  dissolved. — The  fact  that  the  liquid  contents 
yield  no  arsenic,  must  not  lead  us  to  suppose  that  the  poison  is  absent. 
I  have  found  solid  arsenic  spread  over  the  coats  of  the  stomach  in  two 
cases,  when  the  liquid  contents  yielded  no  traces  of  the  poison  in  so¬ 
lution.  In  the  same  way  I  have  detected  no  arsenic  dissolved  in  tea 
when  it  was  abundant  in  the  sediment.  ( Queen  v.  Lever,  1845.)  If 
none  should  he  found  either  dissolved  in  the  contents  of  the  stomach 
or  on  the  surface  of  the  organ,  we  must  cut  off  the  inflamed  and  ulce¬ 
rated  portions  of  the  mucous  coat,  and  boil  them  with  diluted  muriatic 
acid  and  copper  for  half  an  hour.  The  liquid  may  be  then  filtered 
and  tested.  It  often  happens  that  no  arsenic  can  he  detected  in  the 
contents  of  the  stomach  or  vomited  matters,  until  after  they  have  been 
boiled  for  at  least  one  or  two  hours. 

Arsenic  not  always  present. — It  is  an  important  medico-legal  fact, 
that  in  many  undoubted  instances  of  arsenical  poisoning,  not  a  trace  of 
the  poison  can  he  found  in  the  stomach  or  its  contents.  Several  of  these 
5  cases  have  occurred  to  my  knowledge.  In  one,  a  girl  took  an  ounce 
of  the  poison,  and  died  in  seventeen  hours :  there  was  much  vomiting 
and  purging,  and  the  stomach-pump'  was  used, — facts  that  might  suf¬ 
ficiently  account  for  the  non-detection  of  poison  in  the  body.  In  a 
second,  nearly  two  ounces  of  arsenic  were  swallowed,  and  the  person 
died  in  eight  hours.  No  arsenic  was  discovered  in  the  stomach. 
Even  when  there  has  been  no  vomiting  and  purging,  the  poison  is 
not  always  found,  hut  then  the  dose  is  generally  small.  Thus,  in  the 
case  referred  to  me  by  Mr.  Yeasy,  no  arsenic  could  he  detected  in  the 
stomach,  duodenum,  or  their  contents,  although  the  patient  had  neither 
vomiting  nor  purging.  Reasons  have  been  already  assigned  for  the 
non-discovery  of  the  poison.  (See  ante,  p.  132.)  In  cases  of  rapid 
death,  however, — when  the  poison  cannot  he  found  in  the  contents 
of  the  viscera,  it  may  always  he  discovered  in  the  tissues. 

Quantity  of  arsenic  detected. — The  value  of  the  chemical  evidence 
does  not  depend  on  the  discovery  of  any  particular  quantity  of  poison 
in  the  stomach, — it  is  only  necessary  that  the  evidence  of  its  presence 
should  he  clear  and  satisfactory.  In  the  case  of  Margaret  Wishart,  Dr. 
Christison  did  not  detect  more  than  the  one-fortieth  of  a  grain  of  arsenic 
in  the  coats  of  the  stomach  ;  hut  this  was  deemed  sufficient  chemical 
evidence,  and  the  prisoner  was  condemned  and  executed.  (Edin.  Med. 
and  Surg.  Journ.,  xxvi.  23.)  Nevertheless  there  is  a  strong  prejudice 
among  lawyers  that  the  chemical  evidence  is  defective  unless  the 
quantity  found  he  sufficient  to  cause  death.  (See  ante,  p.  136.)  In  the 
celebrated  case  oi  Madame  Lafarge,  Orfila’s  evidence  was  strongly 
objected  to  on  this  ground.  He  admitted  that  the  quantity  which  he 
obtained  from  the  body  of  the  deceased  was  too  small  to  be  weighed, 
hut  estimated  it  roughly  at  half  a  milligramme,  i.  e.  about  the  one 
hundred  and  thirtieth  part  of  a  grain ! 
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Presence  of  arsenic  in  articles  of  food. — This  poison  is  not  likely 
to  be  met  with  as  an  accidental  impurity  in  substances  used  for  food. 
Some  remarks  will  be  made  hereafter  (p.  372)  upon  its  alleged  presence 
in  com  which  has  been  dressed  with  arsenic  for  agricultural  purposes. 
So  far  as  I  have  been  able  to  ascertain,  there  is  only  one  other 
case  in  which  arsenic  may  be  found  in  articles  used  for  food — i.  e. 
in  Vinegar,  as  it  is  prepared  by  the  decomposition  of  acetate  of  soda 
made  from  pyroligneous  acid.  M.  Chevalher  detected  this  impurity 
in  some  wood-vinegar  which  he  was  required  to  examine  officially. 
The  proportion  of  metallic  arsenic  found  in  it  was  the  l-2200th  part, 
or  less  than  seven  grains  to  thirty -five  ounces.  The  vinegar  was, 
however,  of  that  strength  that  it  would  require  dilution  with  five  or 
six  parts  of  water  before  it  would  be  employed  for  culinary  or  alimentary 
purposes :  hence  the  quantity  of  arsenic  present,  was  insufficient  to 
occasion  any  injurious  consequences,  or  to  interfere  with  the  inferences 
from  a  chemical  analysis.  The  cause  of  the  impurity  was  clearly 
traced  to  the  sulphuric  acid  used  in  the  distillation  of  the  acetate  of 
soda.  This  acid  (obtained  from  pyrites)  contained  arsenic.  Hence 
M.  Chevallier  recommends  as  a  precaution,  that  no  vinegar  should  be 
allowed  to  be  sold  as  an  article  of  food,  except  that  which  is  prepared 
by  fermentation.  (Journal  de  Chimie,  1846,  330.) 

Detection  of  absorbed  arsenic  in  the  tissues.  —  When  arsenic 
cannot  be  detected  in  the  contents  of  the  viscera,  it  is  necessary 
to  adopt  some  method  of  extracting  from  the  blood,  secretions, 
muscles,  or  viscera  of  the  deceased,  that  portion  of  the  poison  which 
has  been  absorbed.  In  most  cases  of  acute  poisoning  arsenic 
will  be  found,  but  in  variable  quantities,  in  every  one  of  the  soft 
structures  of  the  body — more  abundantly  in  the  viscera  of  the  abdo¬ 
men  than  elsewhere.  In  general  the  medical  witness  has  it  in  his 
power  to  make  a  selection ;  but  even  here  criminal  ingenuity  may  be 
exerted  to  defeat  his  evidence.  In  a  case  tried  in  France  in  1846,  tbe 
body  of  a  man  named  Gloeckler,  who  was  alleged  to  have  died  from 
poison  administered  by  his  wife,  had  been  clandestinely  removed,  and 
thrown  into  the  soil  of  a  privy,  where  it  was  subsequently  found. 
The  abdominal  cavity  had  been  opened,  and  all  the  viscera  removed, 
with  the  intention  of  obliterating  all  traces  of  the  criminal  act 
which  had  been  perpetrated.  The  proofs  of  criminality  rested  entirely 
upon  the  chemical  evidence,  for  the  symptoms  were  not  well-marked. 
It  was  clearly  proved  at  the  trial,  that  the  wound  in  the  abdomen  had 
been  made  after  death,  and  arsenic  was  readily  extracted  from  the  soft 
parts  of  the  body  in  sufficient  quantity  to  be  weighed.  The  accused 
was  convicted.  (Gaz.  Med.  Sept.  12,  1846,  726.)  From  this  account 
it  will  be  perceived  that  but  for  the  newly  discovered  processes  of  de¬ 
tecting  arsenic  in  the  tissues,  this  crime  must  have  passed  undetected 
and  unpunished.  Except  by  the  entire  destruction  of  the  body  in  a 
case  of  arsenical  poisoning,  a  criminal  cannot  now  defeat  the  objects 
of  a  chemical  investigation.  In  the  case  of  the  Queen  v.  Hunter,  tried 
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at  the  Liverpool  Spring  Assizes,  1843,  arsenic  could  not  be  detected 
in  the  contents  of  the  viscera ;  and  the  judge  suggested  that  the 
muscles  or  organs  of  the  deceased,  should  have  been  examined.  This 
case  shows  that  the  detection  of  the  absorbed  arsenic  must  henceforth 
form  a  part  of  the  duty  of  a  medical  jurist,  when  his  other  chemical 
experiments  fail  in  discovering  traces  of  the  poison.  There  is  no  doubt 
that  evidence  of  this  kind,  when  carefully  obtained,  will  be  received 
by  a  Court  of  law.  In  the  case  of  the  Queen  v.  Thomas ,  tried  at  the 
Cardiff  Summer  Assizes,  1843,  no  arsenic  was  found  in  the  contents  of 
the  stomach  and  intestines  of  one  of  the  deceased  persons ;  but  the  poison 
was  detected  in  the  liver  by  incineration  with  nitre.  This  evidence,  al¬ 
though  attacked  in  cross-examination  on  the  ground  (now  refuted)  that 
arsenic  was  a  natural  constituent  of  the  body,  was  received  as  a  satis¬ 
factory  proof  of  the  presence  of  the  poison. 

A  case  occurred  not  long  since  in  France  which  clearly  shows  the 
great  importance  attached  to  this  branch  of  the  analysis.  A  woman 
was  accused  of  having  destroyed  her  husband  by  arsenic.  The 
witnesses  who  had  the  investigation  of  the  case,  detected  arsenic  in 
the  liquid  contents  of  the  stomach  in  well-marked  quantity,  but  they 
omitted  to  extend  their  analysis  to  the  tissues.  The  parties  who  were 
required  to  express  an  opinion  of  the  cause  of  death  from  the  medical 
facts,  declared  that  the  proofs  of  death  from  arsenic  were  insufficient, 
because,  in  order  to  justify  this  inference,  the  poison  should  be  detected 
in  the  tissues  of  the  body.  The  counsel  in  defence  contended  that  the 
proof  of  poisoning  had  failed,  and  the  jury  acquitted  the  prisoner.  (Gaz. 
Med.,  3  Janvier,  1846,  p.  18.)  It  is  very  true  that  in  an  unknown 
case  the  presence  of  arsenic  in  the  contents  of  the  stomach  may  not 
be  an  absolute  proof  of  death  from  this  poison,  unless  there  be  at  the 
same  time  some  confirmatory  evidence  from  symptoms  and  post¬ 
mortem  appearances ;  yet,  when  these  exist,  the  omission  to  examine 
the  tissues  cannot  be  fairly  urged  as  an  objection  to  the  medical  opinion 
of  death  from  poison.  Thus  the  tissues  may  contain  no  arsenic,  for 
the  deceased  may  have  lived  sufficiently  long  for  its  entire  elimination. 
Nevertheless  there  are  few  cases  in  which  this  branch  of  the  analysis 
should  not  be  resorted  to,  although  it  entails  much  additional  trouble. 
The  detection  of  arsenic  in  the  tissues  makes  it  clear  that  the  poison 
must  have  been  introduced  during  life,  and  that  it  has  most  probably 
caused  death  ;  its  detection  merely  in  the  coyitents  of  the  stomach  or 
intestines,  does  not  give  this  absolute  proof.  Besides,  the  poison  found 
in  these  contents  is  not  that  which  has  caused  death;  this  exists 
exclusively  in  the  tissues  of  the  organs.  (See  ante,  p.  136).  It  is 
worthy  of  remark  that  under  the  Medical  Witnesses’  Act  (6  and  7 
William  IV.  c.  lxxxix),  the  medical  practitioner  is  only  required  to  make 
“  an  analysis  of  the  contents  of  the  stomach  or  intestines,”  and  for 
this  only  is  a  fee  allowed ! 

The  processes  commonly  employed  for  the  discovery  of  arsenic  in  the 
tissues  are  those  of  Orfila,  of  MM.  Danger  and  Flandin,  and  of  Reinsch. 


PROCESSES  EOR  THE  DETECTION  OE  ABSORBED  ARSENIC.  361 

1.  Orfila  simply  dries  the  animal  matter  and  adopts  the  old  pro¬ 
cess  of  incineration  with  nitre: — sulphuric  acid  is  afterwards  added  to 
the  lixivium,  and  the  sulphate  of  potash  produced,  is  separated  by 
crystallization  from  the  more  soluble  arseniate  of  that  alkali,  which  is 
one  of  the  products  of  incineration,  if  arsenic  he  present  in  the  animal 
matter.  The  arseniate  formed  may  be  then  analysed  by  Marsh’s  ap¬ 
paratus,  but  it  would  be  preferable  to  employ  Reinsch’s  process.  In 
this  way  Orfila  has  detected  arsenic  in  the  blood,  mine,  and  all  the 
soft  organs  of  poisoned  subjects  ;  but  it  appears  that  he  was  never  able 
to  discover  the  poison  in  less  than  eight  ounces  of  blood  and  a  larger 
proportion  of  muscular  fibre ;  and  he  speaks  of  the  occasional  necessity 
of  drying  and  incinerating  the  whole  body  !  I  have  examined  in  this 
way  four  ounces  of  blood  taken  from  one  subject  by  two  processes ; — 
and  the  whole  of  the  duodenum  and  part  of  the  ileum  of  another, — 
both  of  whom  had  perished  under  the  acute  form  of  arsenical  poison¬ 
ing,  but  without  any  successful  result.  This  process  is  by  no  means 
so  satisfactory  as  the  next  to  be  described.  Orfila  has  more  recently 
proposed  the  use  of  chlorine,  but  the  details  have  not  been  published. 

2.  MM.  Danger  and  Flandin  carbonize  the  animal  matter  by  boil¬ 
ing  it  to  dryness  in  a  small  quantity  of  strong  sulphuric  acid,  about 
one-third  the  weight  of  the  dried  organic  matter.  They  digest  the 
resulting  carbonaceous  ash  in  nitro -muriatic  acid,  and  after  driving  off 
the  acid  by  a  moderate  heat,  treat  the  residue  with  distilled  water. 
This  yields  arsenic  acid,  if  arsenic  were  present  in  the  viscera,  a  com¬ 
pound  easily  discovered  by  Marsh’s  or  Reinsch’s  process.  In  pursuing 
this  process,  T  obtained  from  seven  ounces  of  the  liver  of  a  man  poi¬ 
soned  by  arsenic,  about  a  dozen  minute  sublimates,  as  well  as  the  ac¬ 
tion  of  the  vapour  of  the  flame  on  ammonio-nitrate  of  silver.  M. 

Blondlot  has  latelv  advised  that  the  carbonization  should  not  be  car- 
* 

ried  to  dryness ,  as  it  occasions  a  loss  of  arsenic ;  but  when  the  liquid 
is  of  a  pasty  consistency,  he  passes  into  it  a  current  of  chlorine ;  the 
liquid  is  then  filtered,  and  introduced  into  Marsh’s  apparatus,  where 
it  produces  but  little  froth.  (Comptes  Rendus,  1845,  ii.  32.) 

3.  The  process  of  Reinsch  is,  however,  more  easily  applied  than 
those  just  described ;  it  is  simply  this.  The  soft  organs  (and  for  this 
purpose  the  liver  is  preferable),  are  to  be  cut  into  very  small  pieces 
and  boiled  in  a  mixture  of  one  part  of  pure  muriatic  acid  and  eight  of 
water,  for  two  hours,  or  until  the  whole  of  the  organic  matter  becomes 
a  soft  magma.  The  liquid  may  then  be  strained,  and  the  residue 
pressed.  If  the  quantity  be  large,  it  may  be  concentrated  by  evapora¬ 
tion.  The  copper  gauze  or  foil  should  be  next  introduced,  and  half 
an  hour  or  an  hour  allowed  for  the  deposit  if  necessary.  Should  a 
deposit  be  formed,  its  nature  must  be  positively  determined  in  the 
way  already  described  (p.  355).  I  have  had  occasion  to  apply  this 
process  to  the  detection  of  absorbed  arsenic  in  the  tissues  in  many 
cases  of  arsenical  poisoning  with  satisfactory  results.  A  witness  in 
making  use  of  it,  must  always  be  prepared  to  meet  with  the  following 
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objection — namely,  whether  a  deposit  resembling  that  of  arsenic  may 
not  be  formed  on  the  surface  of  copper  by  long  boiling  with  animal 
matter  (free  from  poison)  and  muriatic  acid.  Having  tried  on  several 
occasions  the  liquid  contents  of  the  human  stomach,  the  viscera,  and 
even  common  muscle  (beef),  as  well  as  various  articles  of  food,  in  order 
to  determine  this  point, — the  result  has  been,  that  except  when  arsenic 
was  added,  or  when  there  was  a  very  strong  suspicion  of  its  presence, 
no  metallic  deposit  was  formed  on  the  copper.  The  metal  came  out 
of  the  vessel  untarnished ,  or  there  was  only  a  slight  superficial  dis¬ 
coloration  (from  oxide)  easily  removed  by  friction.  It  would  be 
wrong  however,  to  say,  whatever  suspicions  may  exist,  that  arsenic 
was  present  in  any  case,  unless  arsenious  acid  was  obtained  from  the 
deposit.  The  analyst  should  remember  that  the  liver,  spleen,  and 
kidneys,  are  the  organs  best  fitted  for  yielding  arsenic  under  these  cir¬ 
cumstances.  The  urine  also  contains  it  in  the  living  and  dead  body. 

4.  Another  plan  for  detecting  poison  in  the  tissues  consists  in 
combining  the  processes  of  Tlandin  and  Reinsch,  i.  e.  by  carbonizing 
the  tissues  with  sulphuric  acid,  and  then  digesting  the  dry  ash  in 
muriatic  acid  and  water.  (For  some  additional  remarks  on  these  pro¬ 
cesses,  see  ante,  p.  155.) 

The  detection  of  poison  in  the  tissues  has  become  of  late  years  an 
indispensable  part  of  the  chemical  evidence  in  those  cases  in  which  no 
poison  can  be  discovered  in  the  contents  of  the  stomach  and  intestines. 
It  is  a  fact  of  great  interest  to  the  medical  jurist,  that  in  whatever  way 
arsenic  may  have  penetrated  into  the  body,  it  appears  from  the  re¬ 
searches  of  Flandin  to  fix  itself  especially  in  the  liver ; — since  about 
nine-tenths  of  the  absorbed  arsenic  are  found  in  this  organ,  the  other 
tenth  being  unequally  diffused  through  the  other  organs.  (Op.  cit.  i.  562.) 
This  gentleman  does  not  consider  that  the  proportion  of  arsenic  present 
in  the  tissues,  is  always  in  a  ratio  to  the  quantity  of  blood  which  they 
receive.  He  was  never  able  to  detect  arsenic  in  the  brain,  spinal  marrow, 
or  the  bones.  The  lungs  contained  less  than  the  abdominal  viscera,  the 
heart  less  than  the  lungs,  and  the  muscles  less  than  the  heart.  Other 
experimentalists  have,  however,  arrived  at  different  results.  Dr.  Brett 
informs  me  that,  in  1846,  he  was  required  to  examine  the  bodies  of 
two  children  poisoned  by  arsenic,  which  had  been  buried  four  and  seven 
■weeks  respectively.  In  one  there  was  redness  of  the  mucous  mem¬ 
brane  of  the  stomach,  with  fixed  yellow  patches  in  this  organ  and  in 
the  intestines,  appearing  in  places  through  the  peritoneal  coat.  There 
was  a  bright  yellow  stain,  probably  from  imbibition,  on  the  thoracic 
surface  of  the  diaphragm  as  well  as  on  the  surface  of  the  spleen  :  these 
wrere  not  separable  by  washing.  The  stomach  contained  a  mixture  of 
arsenious  acid  and  sesquisulpliuret  of  arsenic.  The  tissues  were  exa¬ 
mined  by  Reinsch’s  process  after  the  organs  had  been  well  washed, 
with  the  following  results.  The  diaphragm,  lungs,  and  brain  yielded 
arsenic ;  the  pancreas  more  than  the  kidney  ;  the  lungs  quite  as  much 
if  not  more  than  the  liver.  In  the  second  child,  arsenic  was  clearly  de- 
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tected  in  the  tissue  of  the  stomach  and  intestines,  hut  equivocally  in  the 
liver.  The  boiling  of  the  tissues  in  muriatic  acid  for  the  extraction  of 
arsenic  should  take  place  in  a  close  vessel :  such  as  an  alembic,  or  a 
capacious  retort  with  a  receiver  attached  to  it.  There  is  beyond  all 
doubt  a  loss  of  arsenic  when  this  precaution  is  not  adopted.  In  May 
1847,  the  following  experiment  was  performed  in  order  to  determine  this 
point.  Tour  grains  of  arsenious  acid  were  dissolved  in  five  ounces  of  dis¬ 
tilled  water,  to  which  five  drachms  of  concentrated  muriatic  acid  had  been 
previously  added.  The  vessel  was  so  large,  as  to  prevent  the  possibility 
of  any  liquid  being  carried  over  mechanically.  The  boiling  was  continued 
for  two  hours,  when  nearly  one-half  of  the  liquid  had  been  collected  in 
the  receiver.  This  was  found  to  contain  arsenic  on  applying  Reinsch’s 
process.  It  has  been  long  known  that,  in  boiling  saline  solutions,  a 
portion  of  the  salt  is  carried  over.  Thus  when  a  solution  of  carbonate 
of  soda  is  boiled,  test-paper  indicates  that  the  vapour  is  alkaline. 

It  has  been  already  stated  (ante,  p.  24),  that  if  an  individual  sur¬ 
vive  for  a  period  of  from  thirteen  to  fifteen  days ,  the  absorbed  arsenic 
will  probably  have  entirely  disappeared  by  elimination  through  the 
urine  and  secretions.  An  analysis  may  therefore  fail  to  detect  it.  An 
important  question  on  this  subject  arose  in  the  Trench  case  of  Lacoste. 
(Auch.  Assizes,  July  1844.)  The  deceased,  who  was  alleged  to  have 
been  poisoned  by  arsenic  criminally  administered  to  him,  had  for 
some  time  before  his  death  employed  a  secret  medicine  containing 
arsenic,  for  the  purpose  of  curing  himself  of  an  eruption  of  long 
standing ;  but  he  had  ceased  taking  this  medicine  for  fifteen  days  pre¬ 
vious  to  his  death.  The  prosecution  relied  strongly  upon  the  fact, 
that  the  arsenic  found  in  the  various  organs  of  the  deceased,  must  have 
been  administered  to  him  since  the  period  at  which  he  had  disconti¬ 
nued  the  use  of  the  secret  medicine.  It  was  asserted,  that  within 
fifteen  days  the  whole  of  the  arsenic  used  medicinally,  must  have  be¬ 
come  eliminated.  A 11  the  medical  witnesses  agreed  that  after  four¬ 
teen  days  no  absorbed  arsenic  would  remain  in  the  body ;  and  M. 
Tlandin,  who  has  performed  many  experiments  on  this  subject,  con¬ 
siders  this  the  extreme  limit  for  the  human  subject.  (Des  Poisons, 
i.  739.)  His  experiments  on  animals  gave  different  results :  in  young 
and  healthy  dogs  the  elimination  was  complete  in  from  six  to  ten 
days ;  in  sheep,  thirty  days.  The  different  physiological  conditions 
of  these  animals,  render  these  results  inapplicable  to  the  human  sub¬ 
ject.  This  medical  inference,  in  the  case  of  Lacoste ,  was  strongly 
disputed  by  M.  Bonjean  of  Chambery.  He  mentions  a  case  in  which 
a  patient  took  medicinally  arseniate  of  soda,  prescribed  for  him  by 
Dr.  Cazenave.  In  twenty-four  days  he  took,  in  divided  doses,  only 
three-quarters  of  a  grain  of  arseniate  of  soda,  equal  to  about  half  a 
grain  of  arsenic  acid.  A  month  after  he  had  ceased  taking  the  arseni¬ 
cal  medicine,  M.  Bonjean  examined  a  pound  of  his  urine,  and  from 
this,  by  the  aid  of  Marsh’s  apparatus,  metallic  arsenic  was  obtained. 
M.  Bonjean  considers  that  absorption  is  more  complete  with  small 
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doses  than  with  large  ;  but  this  does  not  remove  the  difficulty,  which 
is  to  explain  why,  when  a  substance  is  more  rapidly  absorbed,  it 
should  not  be  more  rapidly  eliminated.  An  account  of  the  case  of 
Lacoste  will  be  found  in  Flandin.  (Des  Poisons,  i.  637  ;  see  also  Ann. 
d’Hyg.  1846,  ii.  155  ;  and  Monthly  Journ.  Med.  Science,  Dec.  1845, 
983.)  It  is  extremely  doubtful  whether  such  speculative  opinions  would 
have  been  received  as  evidence  in  an  English  court  of  law.  It  is  very 
likely  that,  in  most  cases,  arsenic  is  eliminated  within  fifteen  days  ; 
but  should  traces  of  the  poison  (unabsorbed)  remain  about  the  ali¬ 
mentary  canal,  it  may  continue  to  be  eliminated  for  a  much  longer 
period.  Observations  are  neither  sufficiently  numerous  nor  accurate, 
to  justify  our  fixing  so  close  a  limit. 

Arsenic  discovered  in  the  dead  body  after  long  periods. — When  the 
poison  is  really  present  in  the  stomach  at  the  time  of  death,  it  does 
not  easily  disappear,  and  it  may  therefore  be  discovered  for  a  long  period 
after  interment.  White  arsenic  slowly  becomes  changed  to  yellow 
sesquisulphuret  by  the  evolution  of  sulphuretted  hydrogen  in  the  decom¬ 
position  of  the  stomach  or  its  contents.  It  forms  then  a  deep  yellow 
stain  on  the  surface,  appearing  like  mustard.  I  have  thus  found  it  con¬ 
verted  to  sulphuret  twenty-eight  days  after  interment  {Reg.  v.  Jennings , 
Berks  Lent  Assizes,  1845) :  but  this  change  may  take  place  in  a  much 
shorter  period.  In  recent  cases  the  conversion  is,  however,  in  general 
only  partial,  as  white  grains  may  be  often  seen  in  the  yellow  mass.  (See 
post,  p.  378.)  In  Mrs.  Smith’s  case,  the  sulphuret  of  arsenic  was  dis- 
vered  in  the  stomach  fourteen  months  after  interment.  In  the  cases 
of  the  Cheshams  (Essex  Lent  Ass.  1847),  which  I  was  lately  required  to 
examine,  the  coats  of  the  stomachs  were  in  both  instances  deeply  dyed 
with  large  patches  of  yellow  sulphuret  nineteen  months  after  inter¬ 
ment.  Arsenic  has  been  detected  in  the  body  at  the  end  of  three 
years  (Galtier,  Toxicologie,  i.  370),  and  even  after  seven  years.  (De- 
vergie,  i.  313.)  Wohler  is  stated  to  have  detected  it  in  the  bodies  of 
two  men  seven  years  and  six  months  after  burial ;  this,  however,  was 
absorbed  arsenic,  and  the  process  pursued  was  incineration  of  the  soft 
organs  by  nitre.  (Ann.  der  Chim.  und  Pharm.  liii.  141 ;  Chemical 
Gazette,  1845,  192;  Med.  Gaz.  xxxv.  655.)  The  longest  period  at 
which  it  is  reported  to  have  been  detected  was  ten  years.  The  body 
had  in  this  case  become  reduced  to  a  skeleton.  A  confession  was 
made  by  some  of  the  parties  concerned  in  the  murder :  corroborative 
evidence  was  sought  for,  and  as  it  was  asserted  that  a  large  dose  of 
arsenic  had  been  given,  and  the  person  had  died  in  twenty-four  hours, 
the  remains  of  the  skeleton,  identified  as  that  of  the  deceased,  were 
submitted  to  chemical  examination,  when  arsenic  was  readily  detected. 
The  examination  of  another  skeleton  found  near  that  of  the  deceased 
led  to  a  negative  result :  no  arsenic  was  found.  The  jury  were  satis¬ 
fied  with  this  evidence,  and  returned  a  verdict  of  guilty.  (Journal  de 
Chimie  Med.,  Fevrier  1847,  82.)  The  particulars  of  the  analysis  are 
not  given,  nor  is  it  stated  whether  the  earth  around  the  skeleton  did 
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or  did  not  contain  arsenic.  When  the  contents  of  the  stomach  are 
not  allowed  to  drain  away,  the  poison  may  be  detected  after  a  very 
considerable  period.  A  person  died  from  the  effects  of  arsenic  on  the 
21st  of  February,  1834, — the  poison  was  at  the  time  easily  found  in 
the  contents  of  the  stomach  ;  these  have  now  been  kept  for  upwards 
of  thirteen  years  loosely  covered,  and  arsenic  is  still  as  readily  to 
be  detected  in  them  as  in  the  first  instance,  whether  Marsh’s  or 
Reinsch’s  process,  or  sulphuretted  hydrogen,  he  employed. 

Inference  of  death  from  arsenic  when  the  poison  is  discovered  at 
long  periods  after  interment. — When  arsenic  is  discovered  in  the  re¬ 
mains  of  persons  who  have  died  many  months  or  years  previously,  it 
may  be  a  question  how  far  a  medical  witness  is  entitled  to  infer  that 
death  had  taken  place  from  poison.  I  have  elsewhere  made  some 
remarks  in  reference  to  one  branch  of  this  inquiry  (p.  64),  where  it 
is  assumed  that  something  is  known  concerning  symptoms  and  post¬ 
mortem  appearances,  and  the  case  is  recent.  It  then  becomes  a  simple 
question  of  diagnosis  ;  for  it  is  undoubtedly  true  that  a  man  who  has 
swallowed  poison  which  requires  some  hours  for  its  fatal  operation, 
may  die  of  latent  disease  of  a  suddenly  fatal  kind.  But  the  case  is 
different  when  we  are  examining  a  body  eighteen  months  or  two  years 
after  death.  As  an  abstract  proposition,  the  discovery  of  arsenic,  even 
in  large  quantity,  in  such  a  case,  would  not,  per  se,  prove  death  by 
poison.  It  would,  however,  furnish  strong  presumptive  evidence  that 
arsenic  was  the  cause  of  death,  especially  if  any  of  the  poison  (absorbed 
arsenic)  were  found  in  the  tissues  of  the  body.  This  question  was  put 
to  me  at  the  trial  of  the  Cheshams  (Essex  Lent  Assizes,  1847,)  just  men¬ 
tioned.  In  the  stomach  of  one  child,  there  were  found  about  ten  grains, 
and  in  the  stomach  of  the  other,  about  twenty  grains  of  the  yellow 
sulphuret  of  arsenic.  The  mucous  membrane  beneath  was  of  a  dark 
red  colour,  and  the  coats,  which  contained  in  every  part  an  abundance 
of  absorbed  arsenic,  were,  on  the  whole,  well  preserved.  X  did  not 
examine  the  rest  of  the  body,  and,  had  the  examination  been  made, 
no  physical  cause  of  sudden  death  operating  eighteen  months  before, 
would  have  been  detected.  Evidence  was  given  to  shew,  that  one 
child  died  in  about  twenty-four  hours  after  the  commencement  of  its 
illness,  and  that  it  had  laboured  under  continual  vomiting  and  intense 
thirst.  Under  these  circumstances,  I  did  not  hesitate  to  state  that,  in 
my  opinion,  the  deceased  child  had  undoubtedly  died  from  the  effects 
of  poison ;  and  no  attempt  was  made  to  invalidate  this  opinion  on  the 
part  of  the  defence.  The  learned  judge  who  tried  the  case  (Lord 
Denman)  subsequently  suggested  to  me  that  such  an  inference  from 
the  discovery  of  poison,  could  not  be  fairly  drawn  in  all  cases.  Some 
corroborative  evidence  would  undoubtedly  be  required  when  the  poison 
was  slow  in  its  operation  ;  and  this  would  be  more  especially  necessary, 
when  the  soft  parts  were  entirely  decomposed,  and  the  arsenic  was 
found  mixed  with  disintegrated  portions  of  the  skeleton. 

Arsenic  in  the  soil  of  cemeteries. — It  appears  from  the  researches 
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of  several  toxicologists,  that  the  soil  of  graveyards  often  contains  a 
compound  of  arsenic,  generally  in  an  insoluble  form.  In  eight  trials 
on  four  different  soils,  Or  lila  found  three  of  them  arsenical.  He  used 
about  six  pounds  of  earth  in  the  experiment.  As  there  was  no  sign 
of  arsenic,  except  when  an  acid  was  used,  he  inferred  that  it  existed  in 
the  state  of  arsenite  or  arseniate  of  lime.  The  researches  of  Flandin 
have  corroborated  this  result ;  and,  in  one  instance,  this  experimen¬ 
talist  estimated  that  the  quantity  of  arsenic,  in  an  insoluble  form,  in 
about  a  pound  of  earth,  did  not  exceed  the  twentieth  part  of  a  grain ! 
Admitting  the  existence  of  arsenic  as  a  natural  constituent  of  certain 
soils,  it  becomes  important  to  determine  how  far  it  may  affect  the 
chemical  evidence  of  the  presence  of  this  poison  in  the  remains  of 
bodies  which  have  undergone  exhumation.  If  the  coffin  be  cracked  or 
entirely  destroyed,  so  that  the  earth  has  become  intermixed  with  the 
remains,  and  that  which  surrounds  the  coffin  yields  traces  of  arsenic,  it 
is  evident  that  no  reliance  could  be  placed  upon  the  inference  that  the 
arsenic  existed  in  the  dead  body,  unless  the  poison  found  in  the  remains 
was  in  extremely  large  proportion.  The  reader  Mill  find  cases  in  which 
doubts  based  upon  the  origin  of  the  arsenic  found  in  the  decomposed 
dead  body,  led  to  the  abandonment  of  chemical  evidence.  (Flandin, 
Traite  des  Poisons,  674,  683.)  A  difficulty  of  this  kind  cannot,  how¬ 
ever,  when  proper  precautions  are  taken,  often  present  itself  in  prac¬ 
tice.  A  body  buried  in  a  coffin  is  rarely  so  far  decomposed  as  to 
become  covered  by  the  soil  from  the  disintegration  of  the  coffin  in  a 
period  shorter  than  from  seven  to  ten  years ;  and  until  such  a  complete 
disintegration  has  taken  place,  it  is  not  easy  to  perceive  how  the  pre¬ 
sence  of  an  insoluble  arsenical  compound,  as  a  natural  constituent  of 
the  soil,  can  present  any  objection  to  the  results  of  an  analysis.  In  the 
examination  of  these  soils,  it  has  been  ascertained  that  no  arsenical  com¬ 
pound  soluble  in  water  has  existed  in  them ;  therefore,  if  distilled 
water  should  yield  on  boiling  the  remains,  a  solution  of  arsenic, 
the  presumption  is  that  it  could  not  have  been  derived  from  the  soil. 
It  has  been  supposed  that  the  arsenic  may  have  been  carried  by  perco¬ 
lation  from  the  soil  into  the  body  :  but  in  this  case,  as  Flandin  has 
observed,  the  exterior  of  the  body  would  contain  more  than  the  in¬ 
terior  :  while  in  a  case  of  arsenical  poisoning  (except  when  dependent 
on  local  application)  the  liver  and  stomach  would  yield  more  than  the 
skin.  (See  Galtier,  i.  368 ;  Flandin,  i.  429,  741.)  M.  Devergie 
thinks  that  a  body  buried  without  a  coffin,  and  covered  simply  by  a 
shroud,  might  thus,  under  the  access  of  water,  imbibe  arsenic  from  the 
soil :  and  such  is  the  opinion  of  M.  Vanden  Broeck,  even  when  the  com¬ 
pound  of  arsenic  is  perfectly  insoluble  in  boiling  water.  (Flandin,  i.  442.) 
This  opinion  is,  however,  directly  opposed  to  observed  facts. 

Is  the  arsenic  in  a  soluble  form  ? — This  question  has  acquired  con¬ 
siderable  importance  from  the  result  of  the  trial  of  Elizabeth  Johnson 
for  poisoning  her  husband  with  arsenic.  (Liverpool  Lent  Assizes, 
1847.)  The  accused,  concerning  whose  guilt,  morally  speaking,  there 
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could  be  but  little  doubt,  appears  to  have  owed  her  acquittal  entirely 
to  the  assumption  that  arsenic  in  a  soluble  form,  might  have  found  its 
way  into  a  dead  body  through  a  crack  in  a  coffin,  although  it  had  not 
been  shown  that  the  soil  of  the  churchyard  where  the  body  was  buried 
contained  any  trace  of  the  poison,  either  soluble  or  insoluble  !  Still, 
so  far  was  this  scientific  question  carried,  that  the  assumption  of 
arsenic  being  present  in  the  soil,  was  allowed  in  favour  of  the  prisoner. 
The  deceased  died  on  the  3d  of  December,  1846  :  the  evidence  that  he 
had  died  from  arsenic,  was  not  then  rendered  complete  by  the  post¬ 
mortem  examination  and  analysis.  The  body  was  exhumed  on  the  9th 
of  March,  1847  ;  and  Mr.  Watson,  of  Bolton,  to  whom  I  am  indebted 
for  the  particulars  of  the  case,  examined  the  viscera.  This  gentleman 
clearly  detected  arsenic  -in  the  liver,  intestines,  heart  and  blood,  kid¬ 
neys,  gullet,  and  tongue,  and  in  the  muscular  substance  of  the  right 
thigh.  The  largest  proportion  of  poison  was  derived  from  the  liver, 
kidney  and  intestines ;  and  the  smallest  quantity,  amounting  to  only 
an  exceedingly  slight  trace,  was  detected  in  the  heart  and  blood.  Mr. 
Watson  did  not  hear  the  medical  evidence  given  at  the  trial,  in  con¬ 
sequence  of  his  having  been  ordered  out  of  court  with  the  other  wit¬ 
nesses  :  but  it  appears  that  Mr.  Leigh,  the  chief  medical  witness,  who 
was  present  at  the  exhumation  of  the  body,  stated  in  his  evidence  that 
there  was  a  large  quantity  of  “  fluid  blood”  in  the  body.  When  asked 
by  the  judge  to  account  for  this,  he  said  he  thought  it  might  have 
arisen  from  the  penetration  of  water,  as  the  grave  was  wet,  and  the 
coffin  was  split  from  one  end  to  the  other.  The  body  had  only  been 
buried  three  months,  but  the  wood  was  very  thin,  and  had  apparently 
cracked  from  the  superincumbent  weight  of  earth.  The  judge  then 
asked,  “  Supposing  there  to  be  arsenic  in  the  soil  of  the  churchyard, 
was  it  not  possible  for  some  of  that  arsenic  to  be  washed  into  or 
introduced  into  the  body  along  with  the  water?” — to  which  Mr. 
Leigh  replied,  he  thought  it  was  possible.  The  counsel  for  the 
prosecution,  not  knowing  probably  how  to  frame  his  scientific  ques¬ 
tions  so  as  to  have,  after  this  statement,  a  proper  and  clear  explanation 
from  Mr.  Watson  as  to  how  far  the  arsenic  found  in  the  body 
was  or  was  not  likely  to  be  due  to  the  assumed  presence  of  soluble 
arsenic  in  the  soil,  and  its  introduction  into  the  body  by  water ; — and 
Mr.  Watson,  not  knowing  what  an  important  point  respecting  his 
chemical  evidence  had  been  thus  raised  during  his  compulsory  exclu¬ 
sion  from  the  Court, — this  very  material  statement  was  allowed  to  pass 
to  the  jury  as  not  only  a  possible  but  a  probable  mode  of  accounting 
for  the  presence  of  arsenic,  not  in  the  blood  only,  but  in  the  liver, 
kidney,  intestines,  and  even  the  tongue ,  oesophagus ,  and  muscles  of 
the  thigh  !  The  first  intimation  which  Mr.  Watson  received  of  the 
mode  in  which  his  chemical  evidence  would  be  applied,  was  in  the  charge 
of  the  learned  judge  to  the  jury :  and  there  can  be  no  doubt  that  from 
arsenic  not  being  clearly  detected  in  December,  the  jury  referred  its 
discovery  in  the  dead  body  in  March,  to  the  series  of  assumptions 
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above  detailed.  As  the  smallest  quantity  of  arsenic  was  found  in  the 
blood ,  which  it  was  assumed  was  mixed  with  water  (the  supposed 
actual  solvent  of  the  poison),  it  is  utterly  impossible  to  refer  the  presence 
of  the  arsenic  in  the  other  viscera  of  the  body  to  the  action  of  water, — 
even  admitting,  what  is  contrary  to  all  experience,  that  the  soil  of  the 
church-yard  contained  arsenic  in  a  soluble  form.  The  liver  and  kid¬ 
ney  contained  the  largest,  the  heart  and  blood  the  smallest  portion  of 
poison — only  a  minute  trace,  as  I  am  informed  by  Mr.  Watson. 
There  was  even  more  arsenic  in  the  tongue  and  gullet  and  muscles  of 
the  thigh  respectively  than  in  the  heart  and  blood,  i.  e.  than  in  the 
very  medium  from  which  the  whole  body  was  supposed  and  considered 
by  the  learned  judge  and  jury  to  have  derived  its  poisonous  impregna¬ 
tion  in  the  short  period  of  three  months  from  a  crack  in  the  coffin  lid  ! 
This  case  furnishes  some  important  subjects  for  reflection : — 1.  Me¬ 
dical  witnesses,  who  are  required  to  give  evidence  on  intricate  points  of 
science,  should  alway  s  be  allowed  to  be  present  in  Court,  if  the  object 
of  a  criminal  trial  for  poisoning  be  to  elicit  the  whole  truth  !  2.  In 

conducting  an  analysis  in  the  first  instance,  it  should  be  so  complete, 
even  when  suspicion  is  weak,  that  there  can  be  no  further  ground  for 
the  subsequent  exhumation  of  the  body,  and  the  chemical  analysis  of 
the  viscera.  3.  A  portion  of  the  soil  near  the  coffin,  in  a  case  of  ex¬ 
humation,  should  always  be  examined  for  arsenic,  by  the  process  to  be 
presently  described.  4.  It  would  be  advisable  to  examine  not  only 
the  muscles,  but  also  the  skin  immediately  over  the  muscles.  In  the 
event  of  the  introduction  of  arsenic  by  percolation,  the  skin  should 
contain  much  more  of  the  poison  than  the  muscles  beneath  it.  5.  It 
is  always  important,  in  exhumations,  to  notice  the  relative  proportion 
of  arsenic  in  equal  weights  of  the  different  viscera  or  parts  of  the  body 
examined.  This  was  here  done  by  Mr.  Watson,  and  it  was  unfortu¬ 
nate  for  the  cause  of  justice,  that  the  proper  steps  were  not  taken  by 
the  Court  to  arrive  at  the  truth.  That  arsenic  is  not  thus  washed  into 
a  dead  body  buried  in  an  arsenical  soil,  is  not  a  mere  speculative  opinion, 
— it  is  based  on  fact.  In  1844,  M.  Ollivier  made  the  following  com¬ 
munication  to  the  French  Academy.  The  body  of  a  female,  alleged  to 
have  been  poisoned  by  her  husband,  was  exhumed,  and  it  was  ascer¬ 
tained  that  no  poison  was  present,  and  that  she  had  died  from  natural 
causes.  A  married  woman,  who  wished  to  marry  this  man,  poisoned 
her  husband,  and  arsenic  was  detected  in  his  body  (the  liver),  as  well 
as  in  the  earth  of  the  cemetery  in  which  it  was  buried.  From  a  sus¬ 
picion  that  the  analysis  had  not  been  carefully  made,  the  body  of  the 
female,  which  had  been  buried  in  the  same  cemetery,  and  which  it 
appears,  on  reinterment,  had  accidentally  fallen  out  of  the  coffin  into 
the  grave,  and  had  become  completely  covered  by  the  arsenical  earth, 
was  again  exhumed  after  several  months  had  elapsed.  Not  a  trace  of 
arsenic,  however,  was  detected  in  the  body  :  hence  it  appears  evident 
that,  under  the  most  favourable  circumstances,  the  human  body  does 
not  acquire  an  impregnation  of  arsenic  from  contact  with  arsenical 
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earth.  An  abstract  of  this  case  appeared  in  an  English  journal  some 
years  since.  (Lancet,  Aug.  17,  1844,  638.)  Hence  the  mode  in  which 
medical  evidence  was  dealt  with  at  the  trial  of  Johnson  was  not  only 
in  violation  of  all  probability,  but  directly  opposed  to  ascertained  facts ! 

Another  recent  case,  in  which  this  question  respecting  the  presence 
of  arsenic  as  a  constituent  of  the  earth  of  cemeteries  arose,  was  that 
of  the  Queen  v.  Richardson.  (Med.  Gaz.  xxxvii.  919.)  Its  presence 
in  the  earth  was  here  clearly  negatived  by  the  medical  witness,  who 
had  taken  care  to  make  an  analysis  of  it. 

Analysis. — In  the  analysis  of  the  soil,  boiling  water  should  be  first 
employed  as  a  solvent ;  and  if  this  should  take  up  no  arsenic,  we  may 
then  use  one  of  the  mineral  acids;  for  this  purpose  pure  muriatic  acid,  di¬ 
luted  with  from  six  to  eight  parts  of  water,  may  be  employed.  Iron 
and  lime  will  be  chiefly  dissolved,  and  these  may  be  got  rid  of  by  super¬ 
saturating  the  acid  liquid  with  bicarbonate  of  potash,  and  filtering. 
The  filtered  liquid,  acidulated  with  muriatic  acid  and  boiled  with  cop¬ 
per,  will  yield,  if  the  poison  be  present,  an  arsenical  deposit.  This 
deposit  should  be  converted  to  arsenious  acid  by  oxidation,  and  tested 
with  the  liquid  tests,  before  it  is  pronounced  to  be  arsenic.  The  use 
of  Marsh’s  test  is  liable  to  many  fallacies.  In  the  series  of  Norfolk 
poisonings,  the  investigation  of  which  wras  conducted  by  Mr.  Eirth,  in 
the  summer  of  1846,  it  was  proved  that  the  soil  of  Happisburgh 
churchyard,  in  which  six  of  the  bodies  were  buried,  contained  arsenic, 
although  taken  at  the  distance  of  three  feet  from  the  graves  of  the 
poisoned  family  !  Mr.  Eirth  informs  me  that  the  poison  was  easily 
detected  in  half  an  ounce  of  the  earth  by  the  process  of  lleinsch.  He 
could  not  procure  any  trace  of  the  poison  by  acting  on  the  soil  with 
boiling  water,  but  readily  by  using  muriatic  acid  as  a  solvent.  One 
of  the  bodies  had  been  buried  eleven  years ;  therefore  this  discovery  of 
arsenic  in  the  soil  was  really  of  practical  importance.  A  mass  of  the 
decomposed  remains  wras  scraped  up  with  a  spoon  from  the  sides  of 
the  lumbar  vertebrae ;  and  arsenic  was  found  by  Reinsch’s  process, 
but  in  very  unequal  quantity  in  equal  parts  of  the  remains.  Mr. 
Eirth,  knowing  that  the  soil  of  the  churchyard  contained  arsenic,  re¬ 
ferred  the  poison  to  this  source,  and  not  to  any  introduced  into  the 
body  of  the  deceased  during  life.  This  was  a  very  proper  precaution, 
notwithstanding  the  suspicion  of  death  from  poison  in  the  case  of  the 
deceased.  The  observations  of  Mr.  Eirth  on  the  insoluble  state  of  the 
arsenic  in  the  earth  around  the  decomposed  remains  of  the  deceased, 
appear  to  furnish  an  answer  to  an  ingenious  speculation  which  has 
been  lately  advanced,  namely,  that  ammonia,  generated  by  putrefac¬ 
tion,  might  act  as  a  solvent  to  the  arsenical  compound,  and,  under  the 
percolation  of  water,  convey  the  poison  into  the  dead  body.  (Gaz.  Med. 
12  Juin,  1847,  452.)  It  is  only  in  the  later  stages  of  decomposition 
that  the  body  is  likely  to  be  so  exposed  to  the  soil,  as  to  render  it  pos¬ 
sible  for  the  cemetery-arsenic  to  be  transferred  to  it ;  but  then  the 
production  of  ammonia  has  ceased,  for  all  the  soft  parts  will  have 


370 


SOURCE  OF  THE  ARSENIC  IN  CEMETERIES. 


become  destroyed.  It  is  not  unlikely  that  arsenic  may  be  slowly 
eliminated  from  the  dead  tissues  by  the  production  of  hydrosulphuret 
of  ammonia,  or  even  by  the  formation  of  arsenuretted  hydrogen ;  but 
so  little  influence  has  this  change,  that  the  speedy  conversion  of  the 
poison  to  sulphuret  tends  to  fix  it  permanently  in  yellow  patches  in 
the  substance  of  the  organs.  I  have  thus  discovered  it  in  large  quan¬ 
tity  nearly  two  years  after  interment,  in  a  stomach  abounding  with 
hydrosulphuret  of  ammonia.  Orfila  has,  however,  very  recently  put 
this  hypothesis  to  the  test.  He  procured  a  large  quantity  of  earth 
taken  from  the  cemetery  of  Epinal,  which  was  known  to  be  impreg¬ 
nated  with  arsenic.  He  buried  in  this  earth  a  full-grown  foetus,  the 
liver  of  an  adult,  and  various  portions  of  dead  human  bodies.  Three 
months  afterwards  these  various  parts  were  exhumed,  and  were  found 
to  be  in  a  complete  state  of  putrefaction.  They  were  carefully  exa¬ 
mined  for  arsenic  by  the  usual  processes,  but  not  a  trace  of  the  poison 
could  be  detected.  (Acad,  of  Med.  29th  June,  1847  ;  also  Gaz.  Med. 
3d  July,  1847,  535.)  There  is  therefore  no  ground,  either  in  fact  or 
theory,  for  the  assumption  that  the  insoluble  arsenical  compound  of 
the  earth  of  a  cemetery  is  rendered  soluble  by  the  generation  of  am¬ 
monia  from  putrefaction,  or  that  it  is  ever  thus  washed  into  the  dead 
body.  These  experiments  render  it  still  more  apparent  that,  in  the 
case  of  the  Queen  v.  Johnson  (ante,  p.  366),  the  acquittal  took  place 
upon  a  chemical  mistake. 

There  are  many  speculations  as  to  the  source  of  the  arsenic  in  the 
soil  of  cemeteries.  Orfila  at  first  referred  it  to  the  disintegration  of 
human  bones ;  but  as  it  was  clearly  proved  that  no  arsenic  was  natu¬ 
rally  contained  in  them,  there  was  at  once  an  end  to  this  hypothesis. 
From  the  late  researches  of  M.  Walchner,  it  would  appear  that  arsenic 
as  well  as  copper  is  a  constituent  of  all  soils  abounding  in  oxide  of 
iron,  and  in  all  the  ochreous  deposits  of  acidulous  waters.  It  is  also 
naturally  contained  in  some  mineral  waters  under  the  form  of  arseniate 
of  lime.  He  has  thus  discovered  it  by  the  employment  of  muriatic 
acid  in  all  kinds  of  clay,  marl,  or  earthy  deposits  coloured  by  oxide  of 
iron,  and  he  believes  it  to  be  universally  diffused.  (Comptes  Rendus, 
Sept.  21,  1846,  612.)  On  this  view  it  may  exist  in  other  localities 
as  well  as  in  the  soil  of  churchyards ;  and  would  only  be  found  in  the 
latter  when  the  earth  was  of  a  highly  ferruginous  character.  Most 
kinds  of  pyrites  contain  arsenic  in  the  state  of  mispickel.  Arsenical 
pyrites  contain  nearly  forty-six  per  cent.,  the  remainder  consisting  of 
sulphur  and  iron.  Iron  pyrites  abound  in  the  strata  on  the  surface  of 
the  earth,  especially  in  chalk,  clay,  and  marl ;  and  it  is  not  impro¬ 
bable  that,  by  the  slow  decomposition  of  this  substance,  oxide  of  iron, 
sulphate  of  iron,  and  arseniate  of  iron  may  result.  This  may  become 
diffused  through  the  soil  and  render  it  arsenical. 

It  does  not  appear  to  me  probable  that  arsenic  is  a  frequent  consti¬ 
tuent  of  the  soil  even  in  an  insoluble  form ;  and  when  it  occurs,  the 
proportion  will  probably  be  so  small,  that  an  enormous  quantity  of 
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earth  will  commonly  he  required,  in  order  to  demonstrate  its  presence. 
In  July  1847,  I  examined  a  pound  of  the  earth  taken  from  a  London 
cemetery,  which  had  been  used  for  burials  for  several  centuries.  The 
earth  was  procured  from  the  bottom  of  a  grave  eight  feet  iu  depth, 
and  from  a  spot  where  it  was  mixed  up  with  disintegrated  bones  and 
portions  of  old  coffins.  It  was  sifted  to  separate  the  pebbles  and 
loose  bones,  boiled  for  two  hours  in  a  quart  of  water,  and  the  liquid 
filtered.  This  was  concentrated  to  three  ounces.  Marsh’s  and 
Reinsch’s  processes  were  applied  to  equal  portions  of  the  concentrated 
liquid,  but  not  a  particle  of  arsenic  existed  in  it.  On  adding  a  minute 
portion  of  arsenic  (about  l-3000th  part),  the  poison  was  immediately 
indicated  by  these  two  processes.  The  residuary  earth,  insoluble  in 
water,  was  then  boiled  with  three  ounces  of  pure  muriatic  acid  and 
twenty-four  ounces  of  water,  for  two  hours,  and  the  acid  liquid  was 
filtered  and  concentrated  to  four  ounces.  A  portion  was  supersatu¬ 
rated  by  bicarbonate  of  potash,  and  the  whole  of  the  lime  and  iron 
separated.  On  trying  the  two  processes  above  mentioned,  there  was 
not  the  slightest  indication  of  the  presence  of  arsenic.  The  evaporated 
acid  liquid  was  also  tried,  but  no  arsenic  was  found.  The  acid  had 
merely  dissolved  an  enormous  quantity  of  lime,  some  oxide  of  iron, 
and  traces  of  magnesia.  In  employing  such  a  liquid  in  Marsh’s  ap¬ 
paratus,  it  is  necessary  in  the  first  instance  to  precipitate  the  lime  by 
sulphuric  acid. 

An  interesting  case  was  tried  in  May  1846,  before  the  Court  of 
Assizes  of  Herault  in  Trance,  in  which  the  question  relative  to  the 
presence  of  arsenic  in  the  soil  was  material.  Three  persons  were 
charged  with  the  murder  of  a  man  by  poison,  in  August  1844.  The 
principal  symptoms  were  cold  sweats,  irritation  in  the  extremities, 
and  emaciation.  As  this  was  a  case  of  slow  poisoning,  and  the  dis¬ 
order  had  intermissions,  no  suspicion  arose  until  it  was  found  that  the 
symptoms  always  became  aggravated  when  his  wife  (one  of  the  pri¬ 
soners)  came  to  visit  him.  He  was  now  seized  with  vomiting,  and 
his  wife  was  observed  to  collect  carefully,  and  throw  the  vomited  and 
other  matters  out  of  the  window  of  the  room.  One  day  the  deceased 
happened  to  vomit  on  the  floor,  and  the  wife  was  observed  to  cover  the 
spot  with  ashes,  and  afterwards  to  wash  it  herself  with  potash.  The 
husband  lingered  and  died  on  the  6th  December,  the  wife  being  his 
only  attendant ;  and  she  stated  to  her  neighbours  that  he  went  off 
gently,  and  without  convulsions.  Some  suspicion  arose, — the  body 
was  exhumed,  and  an  inspection  was  ordered  ;  but  putrefaction  had 
already  commenced.  The  viscera  of  the  abdomen  were,  however, 
found  to  be  well  preserved.  Arsenic  was  discovered  in  the  tissues  and 
contents  of  all  the  viscera  of  the  abdomen  and  thorax. 

The  medical  witnesses  having  been  informed  that  the  wife  had 
thrown  the  vomited  matters  out  of  a  particular  window,  they  pro¬ 
ceeded  to  collect  the  earth  below  for  some  space  around.  The  floor  of 
the  chamber  was  scraped,  until  sufficient  material  was  collected  for 
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analysis.  Arsenic  was  distinctly  discovered  in  the  earth  by  the  wall, 
immediately  under  the  window  ;  and  in  smaller  quantity  for  a  circuit 
of  more  than  two  yards.  Beyond,  this  space  the  earth  was  not  found 
to  contain  any  traces  of  arsenic.  The  scrapings  of  the  floor,  notwith¬ 
standing  the  washings  with  potash,  gave  traces  of  arsenic  in  the  parts 
where  the  vomited  matters  had  fallen,  but  not  in  any  other  spot. 
MM.  Audouard  and  Bernard,  from  these  results,  gave  an  opinion  that 
the  deceased  had  died  from  arsenic.  Jn  order  to  obviate  any  objec¬ 
tion  that  this  poison  might  have  penetrated  into  the  body  from  the 
soil  of  the  churchyard  where  it  was  buried,  a  portion  of  this  was  col¬ 
lected  and  examined,  and  was  found  to  be  free  from  arsenic.  It  was 
urged  that  arsenic  was  a  normal  constituent  of  the  body  ;  but  this  was 
distinctly  denied  on  the  grounds  already  stated  (p.  349).  The  wife 
was  convicted  of  the  murder.  (Gaz.  Med.  20  Juin,  1846,  498.) 

A  singular  question  arose,  on  the  trial  of  Laffarge ,  in  reference  to  the 
presence  of  arsenic  in  iron.  The  quantity  of  absorbed  arsenic  extracted 
from  the  body  of  the  deceased  did  not  exceed  the  one  hundred  and  thir¬ 
tieth  part  of  a  grain !  ('0077  gr.)  The  deceased  Laffarge  having  been 
a  smelter  of  iron,  it  was  ingeniously  suggested  in  the  defence  that  this 
small  portion  of  arsenic  might  have  been  absorbed  into  his  body  in  a  state 
of  vapour  during  his  attendance  at  his  forges,  and  thus  account  for  the 
minute  portion  of  poison  detected  by  Orfila.  It  turned  out,  however, 
that  deceased  had  not  been  near  the  forges  for  a  month  before  the 
fatal  symptoms  appeared :  therefore,  as  the  effects  were  not  likely 
to  remain  dormant,  the  poison  could  not  be  referred  to  this  source. 
On  the  assumption  that,  according -to  the  researches  of  M.  Walchner, 
the  oxides  of  iron  always  contain  arsenic,  it  has  been  supposed 
that  the  poison  might  find  its  way  into  the  body  by  the  employment 
of  the  hydrated  oxide  of  this  metal  as  an  antidote  in  cases  of  arsenical 
poisoning.  An  attempt  was  also  made  to  account  for  the  arsenic 
found  in  the  body  of  Laffarge  on  this  ground.  I  have  examined 
several  specimens  of  the  artificial  oxides  of  iron  by  the  processes  of 
Marsh  and  Beinsch,  without  detecting  any  trace  of  arsenic.  This  ex¬ 
ception  to  chemical  evidence  appears  to  me  to  be  inadmissible.  In 
Laffarge' 's  case,  a  much  better  objection  would  have  been  that  the  em¬ 
ployment  of  large  quantities  of  nitric  acid  and  nitre  in  an  iron  vessel 
in  stewing  down  the  whole  body  of  the  deceased,  might  have  ac¬ 
counted  for  the  minute  fractional  quantity  of  arsenic  detected. 

Upon  more  plausible  grounds  it  may  be  contended  that  minute 
portions  of  arsenic  would  find  their  way  into  the  body  through  that 
universal  article  of  food, — bread.  Seed-corn  is  often  soaked  in  a  solution 
of  arsenious  acid  in  order  to  destroy  the  spores  of  the  fungi  producing 
smut :  it  might  be  argued  that  some  of  the  poison  would  exist  in  the 
crop,  and  when  eaten  as  bread  might  slowly  impregnate  the 
system.  This  question  has  not  escaped  the  notice  of  chemists.  M. 
Audonard  states  that  he  lias  detected  arsenic  in  the  crop  of  corn  when 
the  seeds  had  been  previously  soaked  in  a  solution  of  arsenious  acid. 
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The  poison  was,  however,  in  very  minute  quantity.  On  the  other 
hand,  M.  Girardin,  by  a  satisfactory  series  of  experiments,  has  proved 
that  there  is  no  detectable  quantity  of  arsenic  in  corn  under  the  cir¬ 
cumstances.  In  some  of  his  experiments  he  used  more  than  four 
pounds  of  corn,  and  he  could  not  discover  in  this  large  quantity,  the 
least  trace  of  arsenic.  (Annuaire  de  Chimie,  1846,  686.)  This  ques¬ 
tion  must  therefore  be  considered  as  settled  in  the  negative.  Inde¬ 
pendently  of  these  facts,  it  must  be  remembered  that  arsenic  is  not  an 
accumulative  poison,  that  in  minute  quantities  it  is  eliminated  as  fast 
as  it  is  received  (p.  317,  ante). 

Arsenic  in  solids. — Arsenic  may  exist  in  solid  articles  of  food,  such 
as  bread,  pills,  and  powders : — in  ointments,  and  certain  kinds  of 
candles ; — or  matters  vomited  by  a  person  poisoned,  may  sometimes 
be  imbibed  by  articles  of  clothing  or  furniture.  In  all  these  cases  we 
should  simply  boil  the  solid  in  water,  with  the  addition  of  muriatic 
acid  and  copper ;  or  if  we  wish  to  separate  the  whole  of  the  poison,  we 
may  proceed,  as  in  the  case  of  organic  liquids,  by  using  a  current  of 
sulphuretted  hydrogen  gas.  A  cat  was  poisoned  by  half  a  drachm  of 
arsenic — the  animal  died  in  about  nine  hours.  No  trace  of  poison 
was  found  in  the  body ;  but  a  small  part  of  the  floor  of  the  room, 
where  the  cat  had  vomited,  was  scraped  off,  boiled  in  water,  and 
yielded  on  analysis,  clear  evidence  of  the  presence  of  arsenic. 

QUANTITATIVE  ANALYSIS. 

The  whole  of  the  arsenic  from  a  measured  portion  of  the  liquid 
must  be  precipitated  by  sulphuretted  hydrogen,  as  sesquisulphuret. 
This  should  be  purified  by  dissolving  it  in  ammonia,  and  reprecipitating 
it  by  muriatic  acid  :  it  may  be  then  washed,  dried  and  weighed.  Every 
hundred  grains  of  sesquisulphuret  obtained,  indicate  about  eighty  grains 
of  white  arsenic  (100  :  80'4).  The  quantity  may  be  thus  determined 
by  multiplying  the  precipitate  by  4,  and  dividing  the  product  by  5. 
Should  the  sesquisulphuret  be  very  impure,  it  may  be  converted  to 
arsenic  acid,  and  the  proportion  calculated  by  precipitating  this  as 
arseniate  of  silver.  It  has  been  recommended,  in  order  to  determine 
the  quantity  of  arsenic  contained  in  the  tissues,  to  connect  Marsh’s 
apparatus  with  a  horizontal  glass  tube,  secured  by  a  stop-cock,  and 
dipping  at  a  right  angle  into  a  solution  of  nitrate  of  silver.  Heat 
being  applied  to  the  horizontal  tube,  the  metallic  arsenic  is  deposited 
in  a  succession  of  rings,  and  what  escapes  deposition,  is  decom¬ 
posed  and  collected  by  the  nitrate  of  silver.  The  quantity  of  arsenic 
is  then  estimated,  and  compared  with  the  weight  of  organic  matter 
employed.  This  plan  is  much  too  complex  for  general  employment. 
It  has  been  also  stated  that  Reiusch’s  process  would  serve  to  indicate 
the  quantity  of  arsenic ;  but  this  statement  must  have  arisen  from 
imperfect  theoretical  notions.  If  the  copper  be  weighed  before  and 
after  the  deposit  of  arsenic  upon  it,  the  increase  of  weight  in  the  latter 
case  does  not  indicate  the  quantity  of  arsenic ;  because  a  portion  of 
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the  copper  is  invariably  lost  as  chloride,— a  fact  proved  by  adding 
ammonia  to  the  liquid.  If  the  copper  be  weighed  with  the  arsenical 
deposit,  and  afterwards  heated  to,  expel  the  arsenic, — the  loss  of  weight 
does  not  indicate  the  quantity  of  arsenic ;  because  in  being  heated,  the 
copper  becomes  partially  oxidised — a  fact  apparent  on  inspection. 
The  only  satisfactory  plan,  therefore,  to  determine  the  quantity  of 
poison,  is  to  obtain  the  arsenic  in  the  state  of  dry  sesquisulpburet. 

ARSENITE  OE  POTASH. 

The  compounds  formed  by  arsenious  acid  with  the  alkaline  bases 
are  all  poisonous.  Those  of  potash,  soda,  and  ammonia,  are  soluble  in 
water,  and,  therefore,  act  with  more  energy.  The  Arsenite  op 
Potash  is  the  only  preparation  which  here  requires  notice.  It  is  used 
in  medicine,  and  is  well-known  under  the  name  of  Fowler’s  Mineral 
Solution,  or  Tasteless  Ague  Drop.  It  is  made  by  boiling  arsenious 
acid  with  carbonate  of  potash,  the  latter  being  in  slight  excess,  and  it  is 
coloured  with  compound  tincture  of  lavender.  In  the  preparation  of 
the  London  Pharmacopoeia,  there  are  sixteen  grains  of  arsenious  acid 
in  thirty-five  fluid-drachms  of  the  solution,  which  is  nearly  equal  to 
one  grain  in  2*06  fiuid-drachms.  Its  real  strength  maybe  affected  by 
any  impurities  in  the  arsenious  acid  employed.  The  preparation  used 
in  Scotland  is  of  the  same  strength ;  but  that  of  the  Dublin  College  is 
one-ninth  weaker. 

The  action  of  this  liquid  as  a  poison,  in  large  doses,  is  in  all  respects 
analogous  to  that  of  arsenious  acid.  The  medicinal  dose  is  from  four 
to  thirty  minims  twice  a  day.  It  is  common  to  commence  with  four 
to  five  minims,  and  gradually  increase  the  dose.  Dr.  Pereira  has 
known  fifteen  minims  to  have  been  taken  three  times  a  day  for  a  week 
without  ill  effects ;  and  Dr.  Mitchell,  of  Ohio,  has  given  from  fifteen 
to  twenty  drops  three  times  a  day  in  intermittents.  (Materia  Medica, 
i.  649.)  In  some  persons  there  is  a  strong  idiosyncrasy  with  respect 
to  arsenic  (see  ante,  p.  329) ;  and  even  smaller  doses  than  those  com¬ 
monly  prescribed,  can  hardly  be  borne  without  causing  alarming 
symptoms.  A  dose  of  from  two  to  three  drachms  would  probably 
suffice  to  destroy  the  life  of  an  adult.  A  case  was  reported,  in  the 
•Pharmaceutical  Journal  for  1845,  in  which  one  drachm  (equal  to  half 
a  grain  of  arsenic)  was  taken  with  comparative  impunity.  I  have  not 
met  with  any  recorded  instance  of  death  from  poisoning  by  this  com¬ 
pound.  Orfila  refers  to  a  singular  case  of  poisoning  by  a  compound 
arsenite  of  potash  and  lime  in  a  solid  form  (i.  e.  as  a  soap,)  in  which 
the  most  marked  nervous  symptoms  (trismus)  appeared  in  three-quar¬ 
ters  of  an  hour  :  the  individual  recovered.  (Toxicologie,  i.  449.) 

The  treatment  of  a  case  of  poisoning  by  a  soluble  alkaline  arsenite 
would  be  the  same  as  that  for  arsenious  acid  ;  but  the  hydrated  sesqui- 
oxide  of  iron  might  be  given  with  a  greater  prospect  of  benefit. 

Analysis  :  This  solution  has  the  odour  of  tincture  of  lavender,  is  of  a 
reddish  colour,  and  has  an  alkaline  reaction.  It  gives  at  once  a  green 
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precipitate  (arsenite  of  copper)  with  the  sulphate  of  copper,  and  a 
yellow  precipitate  with  nitrate  of  silver.  Acidulated  with  muriatic 
acid,  and  treated  with  a  current  of  sulphuretted  hydrogen  gas,  it  yields 
a  yellow  sulphuret ;  and  when  boiled  with  muriatic  acid  and  copper,  a 
deposit  is  obtained  which  readily  furnishes  octohedral  crystals  of  arse- 
nious  acid.  (See  Reinsch’s  Process,  ante,  p.  352.) 

For  an  account  of  poisoning  by  Arsenite  of  Copper,  see  post, 
Salts  of  Copper. 

METALLIC  ARSENIC.  FLY  POAVDER. 

It  is  generally  considered  that  metallic  arsenic  is  not  poisonous ; 
but,  as  it  is  very  easily  oxidized,  it  speedily  acquires  poisonous  pro¬ 
perties.  According  to  Berzelius,  the  metal  is  slowly  converted,  by 
exposure  to  air,  to  a  pulverulent  suboxide  of  a  black  or  brownish-black 
colour.  This  is  commonly  called  Fly-Powder,  a  name  also  applied  to 
the  arsenical  cobalt  ores  reduced  to  powder.  Thus,  what  is  called  the 
Tunaberg  ore,  a  mixture  of  cobalt,  arsenic,  iron,  and  sulphur,  is  largely 
used  on  the  continent  under  the  name  of  Fly-Powder ;  and,  as  it  comes 
within  the  reach  of  children,  it  frequently  gives  rise  to  accidents.  A 
few  years  ago,  Dr.  Schobbens  was  called  to  a  man  who  had  swallowed 
some  by  mistake  for  a  purgative.  He  was  soon  attacked  with  the 
usual  symptoms  of  poisoning  by  arsenic.  He  swallowed  a  large  quan¬ 
tity  of  milk,  which  occasioned  immediate  vomiting.  As  fifteen  hours 
had  elapsed  before  a  medical  man  saw  him,  no  treatment  was  of  any 
avail,  and  he  died  from  the  effects  of  the  poison.  In  another  case,  a 
child,  aged  four  years,  swallowed  a  portion  of  fly-powder.  The  hydrated 
sesquioxide  of  iron  was  given  every  half  hour,  and  the  child  recovered 
the  next  day.  (Monthly  Jour.  Med.  Science,  Sept.  1846,  p.  228.) 
The  exact  quantity  taken  in  these  cases  is  not  known ;  but  there  is  no 
doubt  that  the  poison  is  but  little  inferior  to  arsenious  acid  in  activity. 
The  symptoms  and  post-mortem  appearances  from  a  fatal  dose  would 
be  identical.  This  substance  is  not  much  known  in  England.  A 
woman  was  convicted  in  France  for  poisoning  her  husband  with  it  in 
1844.  (Briand,  Man.  Comp,  de  Med.  Leg.  452.)  It  owes  its  poisonous 
properties  to  arsenious  acid,  of  which,  with  the  metal,  it  appears  to  be 
a  mechanical  mixture. 

Analysis. — AVhen  boiled  in  water,  arsenious  acid  is  dissolved,  and 
the  appropriate  tests  may  be  applied.  AYhen  a  small  portion  is  gently 
heated  in  a  reduction-tube,  a  ring  of  arsenious  acid  is  obtained  as  well 
as  a  ring  of  metallic  arsenic.  AVith  soda-flux,  a  well-defined  metallic 
crust  is  procured,  possessing  the  characters  already  described,  (ante, 
p.  336).  This  compound  is  used  for  destroying  flies  as  well  as  vermin. 

Fly  water  is  a  name  applied  to  solutions  of  various  arsenical  com¬ 
pounds  in  water.  One  mixture  of  this  kind  is  formed  by  dissolving- 
one  part  of  arseniate  of  soda  and  two  parts  of  sugar  in  twenty  parts 
of  water.  Paper  soaked  in  this  solution,  and  dried,  is  used  for  poi¬ 
soning  flies ;  and,  perhaps,  this  is  the  safest  form  in  which  arsenic  can 
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be  used  for  such  a  purpose.  The  bodies  of  these  insects  thus  poisoned 
become  saturated  with  arsenic.  Dr.  Galticr  states  that  about  one 
drachm  of  the  flies  yielded  a  number  of  deposits  by  the  employment 
of  Marsh’s  process.  (Toxicologie,  i.  374.) 

A  case  of  poisoning  by  fly-water,  in  which  two  grains  and  a  half  of 
arsenious  acid  destroyed  the  life  of  an  adult  in  thirty-six  horns,  has 
been  lately  reported  in  the  Medical  Gazette,  (vol.  xxxix.  116). 

ARSENIC  ACID. 

• 

This  is  an  artificial  product  almost  entirely  confined  to  the  chemical 
laboratory.  Orfila  states  that  it  is  a  more  powerful  poison  than 
arsenious  acid,  but  he  does  not  adduce  any  cases  in  support  of  this 
opinion.  Dr.  Christison  does  not  mention  it ;  and  I  have  not  been 
able  to  find  any  case  of  poisoning  by  it  in  the  human  subject.  Dr.  Glover 
ascertained  that  four  grains  of  this  acid,  dissolved  in  two  drachms  of 
water  and  introduced  into  the  stomach  of  a  stout  rabbit,  killed  the 
animal  in  four  hours,  with  the  symptoms  of  irritant  poisoning,  and  an 
affection  of  the  nervous  system.  (Ed.  Med.  and  Surg.  J.  lviii.  121.) 

Treatment. — The  hydrated  oxide  or  acetate  of  iron  would  be  more 
likely  to  act  as  an  antidote  in  poisoning  by  arsenic  acid — owing  to  the 
greater  solubility  of  this  compound,  and  its  tendency  to  combine  with 
the  oxide. 

Analysis. — Arsenic  acid  is  a  white  uncrystalline  deliquescent  solid. 
1.  It  is  not  volatilized  on  platina  foil,  by  the  flame  of  a  lamp.  2.  It  is 
very  soluble  in  water,  forming  a  highly  acid  solution.  3.  It  is  precipitated 
of  a  dull  red  colour  by  nitrate  or  the  ammonio-nitrate  of  silver.  In  all 
of  these  characters  it  differs  from  arsenious  acid.  4.  It  yields  readily 
an  arsenical  sublimate  with  charcoal.  5.  It  yields  abundant  deposits 
with  copper  and  muriatic  acid,  or  in  Marsh’s  apparatus.  It  is  pre¬ 
cipitated,  although  slowly  and  of  a  pale  yellow  colour,  by  sulphuretted 
hydrogen  gas.  In  these  properties  it  resembles  arsenious  acid. 

ARSENIATE  OE  POTASH. 

The  arseniates  of  potash  and  soda  must  be  regarded  as  active  poisons, 
although  there  are  but  few  instances  on  record  in  w'hich  life  has  been 
destroyed  by  them.  Dr.  Christison  states  that,  in  the  course  of  his 
reading,  he  has  met  with  oidy  two  reported  cases  of  poisoning  by  arse- 
niate  of  potash.  (Op.  cit.  284).  M.Bouley  administered  this  salt  to 
seven  horses,  from  the  effects  of  winch  they  all  died.  On  inspection, 
it  was  observed  that  there  wras  well-marked  inflammation  of  the  stomach, 
intestines,  and  bladder,  and  there  wrere  ecchvmoses  in  the  left  ventricle 
of  the  heart.  The  contents  of  the  viscera  in  one  horse,  yielded  no  traces 
of  the  arseniate — a  fact  probably  to  be  ascribed  to  the  violent  diarrhoea 
from  which  the  animal  had  suffered.  (Orfila,  Toxicologie,  i.  452.) 
An  attempt  at  murder  by  the  arseniate  of  potash  wras  the  subject  of  a 
trial  in  France  in  1844.  This  poisonous  salt  had  been  maliciously  put 
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into  a  bottle  of  Mine.  The  prosecutor  swallowed  a  mouthful,  and, 
from  finding  the  liquid  very  bitter,  he  spat  out  the  greater  portion. 
His  wife  also  tasted  it,  but  drank  only  a  very  small  quantity.  Tn  the 
course  of  the  night,  the  prosecutor  was  seized  with  severe  colic,  vomit¬ 
ing,  general  prostration  of  strength  and  somnolency.  The  wife 
suffered  from  similar  symptoms.  The  medical  man  who  had  been 
called  to  them,  finding  that  but  a  small  quantity  of  wine  had  been 
taken  from  the  bottle,  referred  the  symptoms  to  indigestion.  The 
next  morning  the  prosecutor  gave  a  portion  of  the  suspected  wine  to 
a  dog :  the  animal  suffered  from  violent  vomiting  and  convulsions, 
and  died  in  four  hours.  The  wine  was  then  analysed  by  M.  Chevallier, 
and  found  to  contain  about  one  drachm  of  arseniate  of  potash  to  a  pint. 
A  person,  in  whose  possession  a  large  quantity  of  arseniate  of  potash 
was  found,  was  tried  for  this  nefarious  attempt  to  poison,  but  he  was 
acquitted ;  his  counsel,  M.  Chaix  d’Est-Ange,  contending  that  it  was 
impossible  that  the  prosecutor  and  his  wife  could  ever  have  tasted  the 
wine,  for,  had  they  swallowed  any  portion  of  it,  they  would  have  been 
infallibly  poisoned  !  This  very  strong  assertion  is  reported  to  have  been 
made  on  the  authority  of  MM.  Devergie,  Barse,  and  Payen.  (Journal 
de  Chimie  Medicale,  1845,  524.)  Admitting  the  analysis  of  M. 
Chevallier  to  be  correct,  one  ounce  of  the  wine  -would  not  have  con¬ 
tained  more  than  four  grains  of  the  salt,  corresponding  to  about  two 
grains  of  arsenic  acid.  Admitting  that  even  so  much  as  an  ounce  was 
swallowed  by  the  twro  persons,  there  are  no  medical  facts  to  justify  the 
assertion  that  two  grains  of  arsenic  acid  must  always  of  necessity  de¬ 
stroy  the  lives  of  two  adults.  Here  it  will  be  perceived  that,  because 
the  parties  did  not  die  from  this  dose  of  the  poison,  it  was  argued  in 
the  prisoner’s  favour,  not  that  he  was  innocent  of  poisoning  the  wine, 
but  that  the  prosecutor  and  his  wife  could  not  have  swallowed  it !  To 
this  erroneous  medical  assumption,  contradicted  as  it  is  by  numerous 
cases  where  individuals  have  recovered  after  having  swallowed  consi¬ 
derably  larger  doses  of  arsenic  (ante,  p.  330),  the  prisoner  appears  to 
have  owed  his  acquittal ! 

Treatment. — A  solution  of  an  arseniate  is  copiously  precipitated  by 
the  hydrated  oxide,  or  a  solution  of  acetate  of  iron  :  hence  these  sub¬ 
stances  might  be  administered  with  a  fair  prospect  of  benefit. 

Analysis. — Arseniate  of  potash  is  a  white  deliquescent  substance, 
fixed  when  heated,  and  very  soluble  in  water.  The  same  tests  may  be 
applied  to  it  as  to  Arsenic  Acid.  In  order  to  separate  the  whole  of 
the  arsenic,  the  liquid  may  be  acidulated  with  muriatic  acid,  and  a 
current  of  sulphuretted  hydrogen  gas  passed  into  it. 

The  Binarseniate  oe  Potash  is  known  under  the  name  of 
Macquers  neutral  arsenical  salt ;  and  the  liquid  known  as  Pearson’s 
solution,  which  is  still  used  medicinally  in  France,  is  a  mixture  of  one 
grain  of  arseniate  of  soda  to  one  ounce  of  distilled  water.  The  alkaline 
arseniates,  mixed  with  sugar  and  spread  on  paper,  are  used  as  fly- 
poisons,  and  may  thus  occasion  accidents. 
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SULPHUKETS  OP  ARSENIC. 

There  are  several  kinds  met  with  in  commerce — Qrpiment  or 
Yellow  Arsenic,  and  Realgar  or  Red  Arsenic.  They  are  very 
poisonous  in  consequence  of  their  containing  a  large  proportion  of  free 
arsenious  acid;  this  sometimes  amounts  to  as  much  as  from  30  to  70 
per  cent,  of  their  weight.  They  are  not  often  used  as  poisons. 
Orpiment  has,  however,  given  occasion  to  several  criminal  trials  in 
England. 

Orpiment  and  realgar  are  employed  in  the  arts,  and  are  procurable 
by  artisans  with  the  most  destructive  facility.  On  one  occasion,  a 
quantity  of  red  powder,  brought  to  me  by  a  mechanic  as  iron-rust, 
which  he  was  carrying  loosely  in  his  waistcoat  pocket,  turned  out  to  be 
realgar !  Prom  the  brilliant  colours  of  these  compounds,  they  are  used 
in  painting,  dyeing,  paper-staining,  and  even  in  the  colouring  of  toys 
and  sweetmeats  for  young  children !  It  is  remarkable  that,  under 
these  circumstances,  accidents  are  not  more  frequent. 

Arsenic  is  used  in  some  of  the  yellow  dyes  (orpiment)  ;  and  at  a 
trial  a  few  years  since,  in  which  only  a  minute  portion  of  this  poison 
had  been  detected  in  the  liver,  it  was  objected  that  the  arsenic  might 
have  been  imbibed  from  a  dyed  handkerchief  in  which  the  medical 
witness  had  wrapped  the  viscus !  The  colour  of  the  handkerchief  did 
not,  however,  happen  to  suit  this  ingenious  hypothesis.  Paper  is 
sometimes  dyed  green  with  arsenite  of  copper,  and  yellow  with  orpi¬ 
ment.  In  these  cases  arsenic  may  be  detected  as  in  the  process  for  solid 
organic  substances,  (ante,  p.  373.)  On  the  continent,  these  tinted  papers 
have  been  largely  used  as  wrappers  for  snuff  and  tobacco ;  and  it  has 
been  seriously  debated,  whether  poison  might  not  be  thus  imparted  to 
these  extensively-used  substances.  This  is  very  improbable,  as  the  arsenic 
in  the  paper  is  in  an  insoluble  form.  It  may  be  proper  to  men¬ 
tion,  that  the  yellow  dye  of  sulphuret  of  arsenic  is  immediately  discharged 
(rendered  white)  by  ammonia  or  caustic  alkali.  Some  dyes  containing 
lead  are  similarly  affected ;  but  the  yellow  dye  of  arsenic  undergoes 
no  change  when  touched  with  a  solution  of  hydrosulphuret  of  am¬ 
monia,  while  that  of  lead  is  instantly  turned  of  a  deep  brown-black 
colour.  (See  Ann.  d’Hyg.  1843,  p.  358.) 

The  sulphurets  of  arsenic  are  commonly  said  to  be  ivsoluble  in 
water;  but,  according  to  Guibourt,  150  parts  of  boiling  water  will 
dissolve  one  part  of  the  yellow  sulphuret,  and  one  part  and  a  half  of 
the  red  sulphuret. 

It  is  in  the  state  of  yellow  sulphuret  that  arsenic  is  so  commonly 
found  in  the  stomach  after  death  when  the  body  has  been  buried  for  a 
long  period.  This  arises  from  the  action  of  sulphuretted  hydrogen, 
generated  by  decomposition,  on  the  white  arsenic  taken  during  life. 
In  some  instances,  the  coats  of  the  stomach  and  intestines  may  present 
deep  yellow  patches  from  this  change  taking  place  in  the  tissues.  This 
conversion  of  white  to  yellow  arsenic,  is,  in  geueral,  only  partial. 
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In  a  recent  instance  I  found  it  complete :  but  the  body  had  been  buried 
for  nearly  two  years,  and  the  liquid  in  the  stomach  contained  a  large 
quantity  of  hydrosulphuret  of  ammonia.  Some  remarks  have  been 
elsewhere  made  on  this  change  (ante,  p.  364),  which  gave  rise  to  an 
important  question,  in  the  case  of  Beg.  v.  Johnson.  (Liverpool  Lent 
Assizes,  1847.)  It  was  stated  in  evidence,  that  yellow  spots  were 
found  on  the  coats  of  the  stomach  in  cases  of  poisoning  by  arsenic : 
and  the  learned  judge  charged  the  jury  against  the  assumption  of  poi¬ 
soning,  on  the  ground,  that  within  two  or  three  days  after  death  no 
yellow  spots  had  been  found  in  the  stomach  of  the  deceased.  The 
earliest  period  at  which  I  have  known  this  conversion  to  occur,  was 
twenty-eight  days  after  death.  I  have  kept  white  arsenic,  spread  as  a 
paste  upon  a  putrefying  stomach,  under  a  bell-glass,  for  ten  days,  in 
summer,  without  observing  this  change  of  colour.  Any  cause  which  leads 
to  the  production  of  sulphuretted  hydrogen  in  the  stomach,  may,  how¬ 
ever,  give  rise  to  the  change  at  a  much  earlier  period  after  death;  but 
it  is  by  no  means  usual  to  find  it,  as  a  result  of  putrefaction,  within 
less  than  a  week.  In  a  recent  case,  in  which  a  small  dose  of  arsenic 
caused  death,  the  mucous  coat,  only  twenty-one  hours  afterwards,  had 
a  vellow  colour,  which  was  ascribed  to  the  conversion  of  the  arsenic  to 
sulphuret.  (Med.  Gaz.  xxxix.  116.)  The  fact  that  this  colour  is  not 
apparent  on  inspection,  cannot,  however,  be  regarded,  under  any  cir¬ 
cumstances,  as  negativing  the  presumption  of  death  from  arsenic.  M. 
Decourdemanche  states,  that  when  the  sulphurets  remain  long  in  con¬ 
tact  with  organic  matters,  they  become  changed  into  arsenious  acid 
and  sulphuretted  hydrogen.  (Galtier,  i.  378.)  I  am  not  aware  of 
any  facts  in  support  of  this  view :  it  is  certainly  not  borne  out  by  what 
is  discovered  in  the  dead  body. 

Symptoms  and  appearances. — The  sulphurets  of  arsenic  produce 
symptoms  and  appearances  after  death  similar  to  those  caused  by 
arsenious  acid ;  but  the  dose  required  to  destroy  life  must  vary  accord¬ 
ing  to  the  proportion  of  arsenious  acid  with  which  the  sulphuret  happens 
to  be  mixed.  This  is  not  a  common  form  of  poisoning  ;  the  intense 
colour  of  the  poison  would  lead  to  suspicion.  It  was  with  orpiment 
that  Mrs.  Smith  was  poisoned  at  Bristol  in  1835.  (Med.  Quart.  Rev. 
July  1835,  p.  390.)  Its  colour  might  cause  it  to  be  mistaken  for 
mustard. 

Orpiment  has  been  known  to  cause  death  by  external  application  as 
a  depilatory,  (see  Annales  d5 Hygiene,  1834,  459) ;  a  result  which 
might  be  expected  from  the  quantity  of  arsenious  acid  with  which  it  is 
mixed.  There  is  a  form  of  depilatory  used,  which  consists  of  one  part 
of  orpiment,  twelve  parts  of  quicklime,  and  ten  parts  of  starch,  made 
into  a  soft  paste  with  water  (Pereira,  i.  218),  the  use  of  which  must 
always  be  attended  with  danger. 

Treatment. — Hydrated  sesquioxide  of  iron  has  been  employed  as  an 
antidote  in  poisoning  by  the  arsenical  sulphurets  ;  but  it  is  not  easy  to 
perceive  how,  at  a  temperature  of  98°,  any  chemical  action  of  an  anti- 
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dotal  kind  can  be  exerted  between  these  bodies.  The  promotion  of  vomit¬ 
ing  with  the  exhibition  of  mucilaginous  liquids  can  alone  be  trusted  to. 

Analysis. — The  powdered  sulphurets  yield  a  solution  of  arsenious 
acid  on  boiling  them  in  water  acidulated  with  muriatic  acid.  They 
readily  give  the  well-known  sublimates  of  metallic  arsenic,  both  with 
soda-flux,  silver,  and  in  the  hydrogen  apparatus.  They  also  yield 
a  deposit  of  arsenic  when  boiled  with  copper  and  muriatic  acid. 
Orpiment  is  insoluble  in  muriatic  acid,  but  it  is  readily  dissolved  by 
caustic  potash.  Organic  mixtures.  The  sulphuret  being  insoluble 
in  water,  it  is  in  general  easily  separated  mechanically  by  allowing  the 
matters  mixed  with  it,  to  become  dry  upon  bibulous  paper.  If  the  sul¬ 
phuret  cannot  be  separated  mechanically,  the  organic  matter  suspected 
to  contain  it,  should  be  dried  and  boiled  with  nitro -muriatic  acid  to 
dryness.  Any  sulphuret  will  be  found,  as  arsenic  acid,  soluble  in  water. 
Another  impure  sulphuret,  sold  as  King's  yellow ,  is  composed,  accord¬ 
ing  to  Dr.  Christison,  of  sulphuret  of  arsenic,  lime  and  sulphur.  It 
is  highly  poisonous,  and  is  extensively  sold  as  a  pigment.  A  case  of 
alleged  poisoning  by  this  substance  lias  been  already  related,  (ante, 
p.  173.)  The  patient  died  of  bronchitis.  The  sulphuret  of  arsenic  is 
easily  separated  from  it  by  digestion  in  caustic  alkali. 

IODIDE  AND  BROMIDE  OE  ARSENIC. 

Of  these  preparations  it  is  unnecessary  to  say  more  than  that  they 
are  very  active  poisons,  but  nothing  is  known  concerning  their  opera¬ 
tion  as  such  on  man. 

ARSENURETTED  HYDROGEN. 

This  is  a  gaseous  poison  of  arsenic,  producing,  when  respired  in 
small  quantity,  very  serious  effects  upon  the  system.  It  has  already 
occasioned  death  in  at  least  three  instances.  The  gas  is  an  artificial  pro¬ 
duct,  and  is  formed  in  a  chemical  laboratory  in  various  ways, — one  me¬ 
thod  has  already  been  described  in  speaking  of  Marsh’s  process ;  and  its 
highly  poisonous  properties  render  it  necessary  that  caution  should  be 
used  in  the  employment  of  this  mode  of  testing.  The  gas  is  most 
effectually  decomposed,  and  prevented  from  diffusing  itself,  by  passing 
it  into  a  solution  of  nitrate  of  silver.  (See  ante,  p.  351.)  This  form 
of  gaseous  arsenical  poisoning  has  been  hitherto  purely  accidental. 
Gehlcn,  a  German  chemist,  was  killed  by  accidentally  breathing  a 
small  quantity.  Suspecting  that  the  gas  was  escaping  from  some 
part  of  the  apparatus  he  was  using,  he  applied  his  nose  for  the  purpose 
of  detecting  it ;  and  although  he  respired  but  a  very  small  quantity,  pro¬ 
bably  a  few  hundredths  of  a  grain  only  (Braude)  he  was. seized  in  about 
an  hour  afterwards  with  vomiting,  shivering,  and  great  prostration  of 
strength.  He  died  on  the  ninth  day.  The  most  complete  history  of 
this  kind  of  poisoning  has  been  published  by  Dr.  O’Reilly,  of  Dublin. 
He  has  been  kind  enough  to  forward  me  the  particulars  of  one  case. 

A  gentleman,  for  the  sake  of  experiment,  wished  to  respire  about 
one  hundred  and  fifty  cubic  inches  of  hydrogen  gas.  It  unfortunately 
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happened  that  the  sulphuric  acid,  which  he  used  for  making  the 
hydrogen,  wras  largely  contaminated  with  arsenic;  and  immediately 
after  respiring  the  gas,  he  was  seized  with  giddiness  and  fainting, 
constant  vomiting  of  a  greenish-coloured  matter,  and  dull  pain  in  the 
epigastrium.  There  was  also  complete  suppression  of  urine.  He  died 
in  about  six  days.  On  dissection,  the  liver  and  kidneys  were  found  of 
a  deep  indigo  colour, — the  mucous  membrane  of  the  stomach  wras 
easily  separated ;  and  there  were  two  distinct  patches  of  inflammation 
in  the  greater  curvature.  There  was  a  quantity  of  reddish-coloured 
fluid  effused  in  the  chest,  and  it  is  an  interesting  fact,  that  Dr.  O’Reilly, 
on  examining  about  ten  ounces  of  this  fluid,  was  enabled  by  the 
use  of  Marsh’s  process  to  detect  arsenic  in  it.  From  experiments 
made  on  the  sulphuric  acid,  it  is  supposed  that  the  deceased  must  have 
inhaled  a  quantity  of  arsenic  equivalent  to  about  twelve  grains  of 
arsenious  acid. 

A  third  case  of  poisoning  by  this  gas  occurred  in  England,  in 
December  1836.  A  young  gentleman  was  killed  by  respiring  the  gas, 
evolved  from  a  mixture  of  arsenic,  zinc  and  sulphuric  acid.  Death 
did  not  take  place  until  twenty-four  days  after  the  accident.  It 
appears  that  in  this  instance  but  a  very  small  portion  could  have 
entered  into  the  lungs. 

The  detection  of  arsenic  in  the  serous  liquid  of  the  chest,  proves  that 
this  poison  is  eliminated  not  merely  by  the  natural  secretions,  but  also 
in  morbid  effusions.  Dr.  Chatin  has  recently  proposed  this  as  an  ad¬ 
ditional  means  of  diagnosis  in  poisoning  by  arsenic.  A  blister  was 
applied  to  the  chest  of  a  female  labouring  under  the  effects  of  this  poi¬ 
son.  About  ten  drachms  of  the  serum  were  collected,  and  this  quantity 
|  contained  sufficient  arsenic  to  give  sixteen  well-marked  metallic  depo¬ 
sits  by  the  use  of  Marsh’s  apparatus.  (Journ.  deChimie,  18-17,  329.) 

Analysis. — The  chemical  properties  of  this  gas  have  been  already 
described.  (See  Marsh’s  Process,  ante,  p.  345.)  It  is  colourless,  pos¬ 
sessed  of  a  disagreeable  odour  resembling  that  of  garlick,  inflammable, 
burning  with  a  blueish-white  flame,  and  an  abundance  of  white 
solid  vapour.  In  burning,  it  is  converted  to  water  and  arsenious  acid. 
On  cold  surfaces  it  deposits  metallic  arsenic,  hydruret  of  arsenic, 

.  arsenious  acid,  and  water.  (For  the  characters  of  the  deposits,  see 
page  347.)  It  is  decomposed  by  chlorine,  forming  muriatic  acid  and 
chloride  of  arsenic :  also  by  those  metallic  solutions  the  metals  of 
which  have  a  weak  affinity  for  oxygen.  Paper  soaked  in  a  solution  of 
nitrate  of  silver  and  held  over  the  gas,  is  immediately  blackened.  If 
it  be  passed  into  the  solution,  the  silver  is  reduced  and  arsenious  acid 
is  dissolved.  The  gas  is  not  soluble  in  water,  and  the  air  of  water 
decomposes  it.  At  a  red  heat  the  metal  is  entirely  deposited,  and 
hydrogen  escapes.  This  is  applied  as  an  adjunct  test  in  Marsh’s 
Process.  It  is  known  from  most  other  gases  in  being  totally  ab¬ 
sorbed  by  a  solution  of  sulphate  of  copper  (Gregory).  On  the  assump¬ 
tion  that  this  gas  is  formed  of  three  equivalents  of  hydrogen  and  two 
equivalents  of  arsenic,  and  that  its  specific  gravity  is  2'695,  it  contains 
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by  weight  96’2  per  cent,  of  arsenic ;  and  as  100  cubic  inches  would 
weigh  82'17  grains,  every  cubic  inch  will  contain  more  than  8-10ths 
of  a  grain  of  arsenic  in  a  finely-divided  state  !  It  is  therefore  one  of 
the  most  formidable  poisons  with  which  we  are  acquainted.  No  treat¬ 
ment  can  save  life  when  it  has  been  once  respired. 


CHAPTER  XXV. 

ACTION  OE  MERCURY  IN  YAPOUR — OE  LIQUID  MERCURY — CORROSIVE 
SUBLIMATE — TASTE  AND  SOLUBILITY — SYMPTOMS — ITS  EEEECTS 
COMPARED  WITH  THOSE  OF  ARSENIC.  SLOW  OR  CHRONIC  POISON¬ 
ING-SALIVATION  FROM  SMALL  DOSES  OF  MERCURIAL  MEDICINES 
— FROM  OTHER  CAUSES,  AGGRAVATED  BY  DISEASE — CASES — CAN- 

CRUM  ORIS — DIAGNOSIS — EFFECTS  OF  EXTERNAL  APPLICATION - 

POST-MORTEM  APPEARANCES — ANOMALOUS  CASES — QUANTITY  RE¬ 
QUIRED  TO  DESTROY  LIFE — PERIOD  AT  WHICH  DEATH  TAKES 
PLACE — FATAL  DOSE — TREATMENT. 

General  Remarks. — Metallic  mercury',  in  the  state  of  vapour,  is 
wrell  known  to  be  pernicious  to  health,  producing  paralysis,  tremors  of 
the  limbs  with  emaciation,  and  other  disorders  of  the  system  ;  but  this 
is  a  form  of  poisoning  which  does  not  require  medico-legal  investiga¬ 
tion.  As  it  has  been  elsewhere  stated  (ante,  p.  10),  liquid  mercury 
appears  to  be  entirely  destitute  of  poisonous  properties.  Numerous 
cases  are  recorded  in  which  this  substance  has  been  swallowed  with 
impunity.  One  was  the  subject  of  a  report  to  the  Westminster 
Medical  Society  in  November  1842.  The  individual  iu  this  case 
laboured  under  obstinate  constipation  which  ended  fatally.  Five  days 
before  death,  half  a  pound  of  liquid  mercury  had  been  swallowed  as  a 
remedial  agent ;  no  ill  effects  followed.  On  an  inspection  of  the  body, 
the  mercury  had  wholly  disappeared.  Much  larger  quantities  of 
the  metal  have  been  given  without  injurious  consequences.  In  a  case 
of  obstinate  constipation,  after  trying  without  effect  all  the  common 
cathartics,  Dr.  Borgstedt  prescribed  for  a  female,  set.  42,  two  pounds 
of  mercury,  to  be  swallowed  at  intervals.  The  metal  remained  nine 
days  in  the  body,  and  was  perceptible  to  the  feel  through  the  abdominal 
parietes.  The  last  portions  of  metal  were  passed  by  stool  on  the 
fourteenth  day.  Only  five-sixths  of  the  quantity  administered  were 
recovered.  Slight  salivation  appeared  about  this  time,  but  this  after¬ 
effect  wTas  speedily  subdued.  (Casper’s  Wochenschrift,  April  12, 
1845,  249.)  In  the  same  journal,  Dr.  Kerstein  relates  a  somewhat 
similar  case,  in  wMch,  under  an  attack  of  ileus,  he  gave  to  a  man, 
set.  28,  two  pounds  of  quicksilver,  in  four  doses,  six  ounces  at  each 
dose.  Croton  oil  was  then  prescribed,  and  after  eight  days  the  bowels 
were  moved,  the  greater  part  of  the  metal  being  passed  unchanged,  if 
we  except  some  portion  which  had  been  converted  into  black  oxide. 
(30  Mai,  1846,  355.)  Many  similar  cases  might  be  quoted,  all  tending 
to  show  that  metallic  mercury  is  inert. 
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The  most  important  mercurial  poison  is  Corrosive  Sublimate  ; 
but  there  are  some  other  preparations  of  the  metal,  as  calomel,  the  nitric 
•oxide,  and  the  acid  nitrates  of  mercury,  which  have  occasioned  death. 

CORROSIVE  SUBLIMATE. 

This  substance  is  usually  known  under  the  chemical  name  of 
Bichloride  oe  Mercury  ;  but,  according  to  some  distinguished 
authorities,  it  is  a  chloride.  To  prevent  any  confusion  from  scientific 
chemical  nomenclature,  the  old  and  popular  name  of  corrosive  subli¬ 
mate  is  here  used.  This  compound  is  not  often  taken  as  a  poison.  In 
the  coroner’s  report  for  1837-8,  there  were  about  fifteen  cases  of  mer¬ 
curial  poisoning,  in  twelve  of  which  corrosive  sublimate  was  the  poison 
taken.  It  is  commonly  seen  under  the  form  of  very  heavy  crystalline 
masses,  or  of  a  white  powder.  It  is  freely  retailed  to  the  public  at  the 
rate  of  twopence  for  from  one  to  two  drachms  ;  if  exceeding  this 
quantity  the  price  is  sixpence  per  ounce.  This  may  guide  the  witness 
when  he  has  to  judge  of  the  quantity  taken,  by  the  price  paid. 

Taste  and  Solubility. — The  taste  of  corrosive  sublimate  is  powerfully 
austere  and  metallic,  so  that  no  poisonous  quantity  of  it  can  be  easily 
swallowed  without  the  individual  becoming  immediately  aware  of  it. 
It  is  very  soluble  in  water,  hot  or  cold,  and  speedily  sinks  in  it,  in 
which  properties  it  differs  strikingly  from  arsenic.  I  have  found  by 
experiment  that  one  hundred  grains  of  a  cold  saturated  solution  hold 
dissolved  at  a  maximum,  ten  grains  of  corrosive  sublimate  ;  and  it  is 
stated  by  most  chemists  that  two  parts  of  boiling  water  (212°)  will 
dissolve  one  part  of  the  poison.  It  is  also  readily  dissolved  by 
alcohol  and  ether ;  the  last  body  takes  up  one-third  of  its  weight,  and 
has  the  property  of  abstracting  it  from  its  aqueous  solution, — a 
principle  which  is  sometimes  advantageously  resorted  to  for  separating 
the  poison  when  dissolved  in  organic  liquids.  It  is  soluble  without 
change  in  nitric  and  mmiatic  acids,  and  it  is  a  fact  of  some  medico-legal 
importance,  that  common  salt  renders  it  much  more  soluble  in  water. 

SYMPTOMS. 

The  symptoms  produced  by  corrosive  sublimate,  generally  come 
on  immediately  or  within  a  few  minutes  after  the  poison  has 
been  swallowed.  In  the  first  place,  there  is  perceived  a  strong  metallic 
taste  in  the  mouth,  often  described  as  a  coppery  taste,  and  there  is, 
during  the  act  of  swallowing,  a  sense  of  constriction  almost  amounting 
to  suffocation,  and  burning  heat  in  the  throat,  extending  downwards  to 
the  stomach.  In  a  few  minutes  violent  pain  is  felt  in  the  abdomen, 
especially  in  the  region  of  the  stomach,  which  is  increased  by  pressure. 
Pain  in  the  abdomen  is,  however,  sometimes  wholly  absent.  There  is 
nausea,  with  frequent  vomiting  of  long  stringy  masses  of  white  mucus, 
mixed  with  blood  ;  and  this  is  accompanied  by  profuse  diarrhoea.  The 
countenance  is  sometimes  swollen  and  flushed,  in  other  cases  it  has 
been  pale  and  anxious.  The  pulse  is  small,  frequent,  and  irregular, 
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becoming  scarcely  perceptible  as  the  symptoms  become  aggravated. 
The  tongue  is  white  and  shrivelled, — the  skin  is  cold  and  clammy,  the 
respiration  difficult ;  and  death  is  commonly  preceded  by  syncope, 
convulsions,  or  general  insensibilty.  The  internal  parts  of  the  mouth, 
with  the  lips,  are  swollen,  and  often  present  the  appearance  as  if  the 
cavity  had  been  washed  with  a  solution  of  nitrate  of  silver.  Suppression 
of  urine  has  been  frequently  noticed  among  the  symptoms.  It  existed 
in  a  wrell-marked  case  of  poisoning  by  this  substance  at  Guy’s  Hos¬ 
pital.  The  patient  lived  four  clays,  but  did  not  pass  any  urine  during 
the  whole  of  this  time  (p.  396,  post) .  This  symptom  was  observed  in  an 
interesting  case  reported  by  Hr.  Wegeler  (Casper’s  Wochenschrift,  Jan. 
10, 1846,  p.  30),  in  which  a  youth,  aetat.  17,  swallowed  three  drachms  of 
the  poison,  and  died  on  the  sixth  day.  During  the  last  three  days, 
no  urine  was  secreted.  The  case  was  otherwise  remarkable  from  the 
fact,  that  no  pain  was  experienced  on  pressure  of  the  abdomen,  and 
that  the  pulse  underwent  no  change  until  shortly  before  death.  In 
another  case  reported  by  Dr.  Herapath,  in  which  a  scruple  of  corrosive 
sublimate  in  solution  was  swallowed,  suppression  of  urine  and  ptyalism 
came  on  on  the  third  day,  and  the  patient  died  on  the  ninth  day. 
(Lancet,  Dec.  13  and  27,  1845,  pp.  650,  698.)  In  a  case  observed 
by  Mr.  Morris,  the  quantity  of  urine  secreted  was  small,  and  it  pro¬ 
duced  a  scalding  pain  when  voided.  (Prov.  Med.  Jour.  Nov.  18,  1843. 
126.)  In  this  instance  there  was  no  purging.  The  symptoms  are  much 
modified  when  the  poison  is  given  in  small  doses  at  certain  intervals  for 
some  days  or  weeks.  There  are,  after  each  dose,  colicky  pains,  with 
nausea  and  vomiting.  There  is  general  uneasiness  and  depression  ;  the 
salivary  glands  become  inflamed  and  painful;  the  tongue  and  gums  are  red 
and  swollen,  sometimes  ulcerated,  and  there  is  foetor  of  the  breath.  A 
deep  blue  line,  like  that  observed  in  poisoning  by  lead,  is  sometimes  found 
around  the  edges  of  the  gums.  The  patient  experiences  difficulty  of  swal¬ 
lowing  and  breathing.  Theconstitutionalcffectsareindicatedbycardialgia, 
diarrhoea,  dyspnoea,  haemoptysis,  cough,  general  tremor  of  the  limbs,  and 
paralysis,  with  slow  fever  and  marasmus,  under  which  the  patient  sinks. 

Its  effects  compared  with  those  of  arsenic. — This  poison  differs 
from  arsenic:  1,  in  having  a  well-marked  taste  ;  2,  in  producing  violent 
symptoms  within  a  few  minutes  ;  and  3,  in  the  fact  of  the  evacuations 
being  more  frequently  mixed  with  blood.  The  symptoms  produced 
by  corrosive  sublimate,  in  the  first  instance,  resemble  those  of  cholera ; 
if  the  individual  should  survive  several  days,  they  are  more  like  those 
of  dysentery, — tenesmus  and  mucous  discharges  mixed  with  blood 
being  very  frequently  observed. 

Salivation. — One  of  the  most  marked  effects  of  slow  or  chronic 
poisoning  by  mercurial  preparations  is,  salivation  or  ptyalism:  indicated 
by  swelling  of  the  salivary  glands  and  an  increased  flow  of 
saliva.  This  is  by  no  means  a  necessary  symptom  in  cases  of 
acute  poisoning  by  corrosive  sublimate,  although  it  not  unfre- 
quently  shows  itself  about  the  second  or  third  day.  In  some  in¬ 
stances,  the  patient  dies  too  rapidly  for  this  effect  to  follow.  In  a  case 
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related  by  Dr.  Venables,  in  which  two  drachms  of  the  poison  had  been 
taken,  and  the  woman  survived  eight  days,  this  symptom  did  not  exist. 
(See  also  a  case,  p.  400,  post.)  In  another,  reported  by  Mr.  Wood, 
(Ed.  Med.  and  Sur.  Jour.  li.  141,)  in  which  half  a  tea-spoonful  of  the 
poison  was  taken,  salivation  was  profuse  in  the  course  of  a  few  hours. 
In  a  case  which  occurred  at  Guy’s  Hospital,  in  February  1843,  where 
two  drachms  had  been  taken,  salivation  commenced  in  four  hours 
(p.  398,  post) :  but  this  is  by  no  means  the  earliest  period.  Dr.  Percy^ 
relates  an  interesting  case  of  poisoning  by  corrosive  sublimate,  in 
which  the  saliva  was  flowing  profusely  an  hour  and  a  half  after  the 
woman  had  taken  a  dose  of  thirty  grains.  (See  Med.  Gaz.  1843, 
i.  942.)  In  these  early  cases,  it  is  alleged  that  foetor  of  the  breath  is 
absent,  but  most  practitioners  will  look  chiefly  to  the  production  of 
salivation  as  a  symptom.  The  local  action  of  the  poison  is,  in  some  in¬ 
stances,  sufficient  to  account  for  the  abundant  flow  of  saliva  independently 
of  the  influence  of  the  absorbed  mercury  on  the  salivary  organs. 
In  Mr.  Morris’s  case,  in  which  half  a  drachm  of  the  poison  in  powder 
was  placed  by  the  female  on  her  tongue,  the  saliva  flowed  abundantly 
from  the  mouth,  and  the  lips  were  much  swollen.  (Prov.  Med.  Jour. 
Nov.  18,  1843.  p.  127.)  This  was  undoubtedly  due  to  the  local 
irritant  action  of  the  poison. 

In  the  chronic  form  of  poisoning,  when  the  dose  has  been  small 
and  frequently  repeated,  we  may  generally  expect  to  meet  with  sali¬ 
vation  accompanied  by  foetor  of  the  breath  and  sponginess  and  ulceration 
of  the  gums.  Should  the  person  survive  some  time,  this  symptom 
is  more  commonly  met  with  than  not ;  but  in  looking  for  it  as  an 
indication  of  mercurial  poisoning,  a  medical  jurist  must  remember, 
that  some  persons  are  wholly  unsusceptible  of  this  condition.  On  the 
other  hand,  there  are  cases  in  which  the  salivary  glands  are  most 
easily  excited,  so  that  the  usual  innoceut  doses  of  mercurial  medicines 
have  been  known  to  produce  salivation  to  such  a  degree,  as  to  cause 
death.  Pacts  of  this  kind  are  of  some  importance,  since  charges  of 
malapraxis  may  be  easily  raised  in  respect  to  them.  Dr.  Christison 
mentions  a  case  in  which  two  grains  of  calomel  destroyed  life  by  the 
severe  salivation  induced,  as  well  as  by  ulceration  of  the  throat. 
Another  was  mentioned  to  me  by  a  pupil,  in  1839,  in  which  five 
grains  of  calomel  killed  an  adult  by  producing  fatal  salivation.  Prom 
some  cases  related  by  Mr.  Samuel  of  Newark,  it  appears  that  two 
grains  of  calomel  divided  into  three  powders,  were  given  in  the  propor¬ 
tion  of  one  powder  daily,  (two-thirds  of  a  grain,)  to  a  little  boy  aged 
eight.  This  small  dose  produced  the  most  violent  salivation,  slough¬ 
ing  and  exfoliation,  from  which  he  was  some  weeks  in  recovering.  In 
another  instance,  a  little  girl  aged  five,  took  daily  for  three  days,  three 
grains  of  mercury  and  chalk  powder.  Her  mouth  was  severely  affected, 
sloughing  ensued,  and  she  died  in  eight  days  (see  page  392) .  In  a  third 
case,  three  grains  of  blue  pill  given  twice  a  day  for  three  days,  making 
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eighteen  grains,  were  ordered  for  a  girl  aged  nineteen,  who  complained 
of  a  slight  pain  in  her  abdomen.  Severe  salivation  supervened,  the 
teeth  separated,  and  she  died  in  twelve  days.  With  respect  to  the 
effects  of  corrosive  sublimate,  Dr.  Christison  states  that  three  grains 
of  this  substance  in  three  doses,  caused  violent  salivation.  (Op.  cit.  408.) 
When  this  state  results  from  the  use  of  mild  mercurial  medicines  in 
small  doses,  the  severe  effects  may  be  referred  to  idiosyncrasy  (ante, 
p.  32).  A  person  may  die  under  these  circumstances  : — either  from 
simple  exhaustion  or  from  extensive  sloughing  of  the  fauces  with  ex¬ 
foliation  of  the  bones.  When  an  individual  has  recovered  from  the 
first  effects  of  acute  poisoning  by  corrosive  sublimate,  he  may  die  at 
almost  any  period  from  these  secondary  consequences. 

It  is  generally  admitted  by  toxicologists,  that  salivation  may  be 
intermittent,  i.  e.  that  it  may  cease  and  reappear  without  more  mer¬ 
curial  poison,  or  any  mercurial  preparation,  being  given  in  the  interim, 
although  such  cases  are  rare.  As  a  matter  of  medical  jurisprudence, 
this  important  question  was  brought  to  an  issue  at  the  trial  of  Butter¬ 
field,  at  Croydon,  in  1775.  The  deceased  was  supposed  to  have  been 
killed  by  the  administration  of  small  doses  of  corrosive  sublimate ;  and 
the  fact  of  his  having  become  salivated  at  or  about  the  time  of  the 
alleged  administration,  was  regarded  as  a  proof  of  poisoning.  In  the 
defence,  it  was  urged  that  the  deceased  had  been  salivated  two  months 
previously,  under  a  common  mercurial  course, — and  although  the 
salivation  had  ceased  for  that  period,  it  was  probable  that  this  was 
nothing  more  than  a  recurrence  of  the  former  : — it  did  not  prove  that 
there  had  been  any  fresh  administration  of  mercury  in  the  interim. 
There  was  a  difference  of  opinion  on  this  point  among  the  witnesses,  as 
there  probably  would  be  in  the  present  day,  if  each  relied  upon  his 
own  individual  experience.  However,  one  of  the  witnesses  had  known 
salivation  to  recur  without  a  fresh  exhibition  of  mercury  after  the  long 
interval  of  three  months,  and  the  prisoner  was  acquitted.  Cases  are 
reported  of  salivation  recurring  after  intervals  even  longer  than  this. 
One  is  quoted  by  Mr.  Swan,  in  which  salivation  recurred  after  an  in¬ 
terval  of  six  months.  (On  the  Action  of  Mercury,  p.  4.  1847.) 

This  symptom  is  not  necessarily  connected  with  the  exhibition 
of  mercury,  and  therefore,  when  taken  alone,  it  can  never  fur¬ 
nish  evidence  of  mercurial  poisoning.  It  may  come  on  sponta¬ 
neously  from  disease  in  the  salivary  organs  ;  or  it  may  arise  from  a 
simple  mechanical  cause.  Dr.  Mulock  has  communicated  a  case  to 
the  Dublin  Hospital  Gazette,  in  which  profuse  salivation  was  occa¬ 
sioned  by  the  introduction  of  a  set  of  artificial  teeth.  (Sept.  1 5,  1845, 
p.  35.)  It  may  also  be  produced  by  many  other  substances  besides  the 
preparations  of  mercury.  Thus  it  has  been  known  to  follow  the  use 
of  the  preparations  of  gold,  copper,  bismuth,  lead,  antimony,  iodine, 
iodide  of  potassium,  croton  oil,  opium,  prussic  acid,  sulphuric  acid, 
arsenic,  colchicum,  foxglove,  and  cantharides.  Some  have  asserted 
that  foetor  of  the  breath,  a  brassy  taste  in  the  mouth,  and  spongy  and 
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ulcerated  gums,  would  indicate  the  salivation  caused  by  mercury  :  but 
these  characters  have  been  equally  met  with  in  the  salivation  pro¬ 
duced  by  arsenic  and  bismuth.  (Prov.  Med.  Journ.,  Oct.  22,  1845,  p. 
638.)  A  case  in  which  the  question  of  diagnosis  from  fcetor  was  ma¬ 
terial,  has  been  reported  by  Mr.  Harding.  (See  Lancet,  June  13, 1846, 
p.  654.)  A  very  important  investigation,  involving  the  evidence  of 
poisoning  by  mercury,  as  derived  from  salivation  and  foetor  of  the 
breath,  took  place  at  Nottingham,  in  February  1845,  in  the  case  of  a 
girl  named  Wilmot.  Although  she  suffered  from  symptoms  of  mer¬ 
curial  poisoning,  the  verdict  returned  was,  that  she  had  died  from 
disease  of  the  brain.  It  is  important  to  state  that,  according  to  the 
researches  of  pathologists,  salivation  is  not  so  readily  induced  by  mer¬ 
curial  preparations  in  young  subjects  as  in  the  adult.  Dr.  Beck  says 
that,  in  his  experience,  only  one  instance  has  occurred  in  which  a 
child,  two  years  old,  was  salivated  by  five  grains  of  calomel  given  in 
three  doses  in  twelve  hours :  in  two  days  the  usual  symptoms  ap¬ 
peared.  The  child  had  been  labouring  under  hooping-cough  for 
several  weeks,  and  was  a  good  deal  reduced.  For  other  instances,  see 
page  385,  ante ;  hut  notwithstanding  these  cases,  it  is  true  as  a  general 
principle  that  young  subjects  are  salivated  with  great  difficulty,  and  at 
the  same  time  the  effects  of  mercury  upon  them,  are  frequently  more 
energetic  and  uncertain  than  they  are  in  the  adult.  Hence  mercurial 
preparations  should  be  always  administered  with  great  caution,  when 
the  strength  of  a  child  has  been  reduced  by  disease.  In  this  state  of 
constitutional  depression,  a  single  cathartic  dose  of  calomel  may  some¬ 
times  prove  fatal.  (Dubl.  Med.  Press,  May  12,  1847,  p.  296;  also, 
Amer.  Journ.  Med.  Sciences,  April  1847,  p.  509.) 

Profuse  salivation  from  mercury  dependent  on  morbid  causes. — In  ad¬ 
dition  to  the  facts  already  detailed,  respecting  death  from  excessive  sali¬ 
vation  under  the  use  of  small  doses  of  calomel,  there  are  certain  morbid 
conditions  of  the  body  which  appear  to  have  the  effect  of  increasing  the 
action  of  this  medicine  on  the  salivary  glands.  This  kind  of  acquired  idio¬ 
syncrasy  exists  especially  in  that  form  of  disease  called  granular  degenera¬ 
tion  of  the  kidney,  which  is  characterized  in  its  early  stage  by  albuminuria. 
On  this  subject  l)r.  Craigie  says,  the  great  objection  to  the  employment 
of  any  preparation  of  quicksilver  for  the  cure  of  renal  dropsy,  consists 
in  the  fact,  that  the  use  of  the  mineral  is  known  to  render  the  urine 
albuminous,  to  increase  the  inflammatory  state  of  the  system,  and  to 
induce  the  disease,  the  effects  of  which  it  is  expected  to  remove. 
Another  evil  is,  that  in  persons  labouring  under  symptoms  of  granular 
kidney,  a  very  small  quantity  of  mercury  induces  ptyalism,  and  ren¬ 
ders  the  mouth  tender  and  most  painful.  (Practice  of  Physic,  ii.  1 148.) 
This  he  considers  to  depend  much  on  the  fact,  that  patients  of  this 
description  have  in  general,  if  not  always,  been  subjected  previously  to 
the  full  influence  of  the  mineral  in  repeated  courses.  For  these  reasons, 
in  his  view,  mercury  should  never  be  exhibited  without  the  previous 
full  trial  of  other  remedies,  as  even  assiduous  watching  will  not  always 
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succeed  in  preventing  bad  effects.  Dr.  Christison  informs  me  be  has 
repeatedly  observed  that  mercurial  action  (salivation)  is  in  these  cases 
brought  on  by  unusually  small  doses  of  the  compounds  of  mercury,  or 
unusually  soon ;  and  the  action,  in  these  cases,  has  been  very  violent, 
although  not  uncontrollable.  Mr.  Harrinson,  of  Reading,  has  commu¬ 
nicated  to  me  two  cases  in  which  the  serious  effects  of  mercury  under 
similar  circumstances  were  well-marked.  A  woman  labouring  under 
granular  disease  of  the  kidney,  rubbed  into  her  side  about  one 
drachm  of  strong  mercurial  ointment :  profuse  salivation,  with  exfo¬ 
liation  of  the  jaw,  followed.  The  other  case  occurred  to  Dr.  Cowan. 
He  gave  two  grains  of  mercury  with  chalk,  to  a  woman  labouring 
under  atrophy  of  the  kidneys :  the  most  intense  salivation  was  pro¬ 
duced.  Other  instances  of  the  injurious  effects  of  the  .preparations  of 
mercury  in  this  disease,  might  be  easily  brought  forward  :  the  opinion 
based  on  these  observations  is,  that,  as  a  general  rule,  the  use  of  mer¬ 
curial  medicines  is,  in  these  cases,  improper.  The  question,  however, 
is  by  no  means  settled;  for  some  eminent  practitioners  look  upon  the 
fear  of  injurious  consequences,  in  combining  mercury  with  other  diu¬ 
retics  in  such  cases,  as  unfounded.  Dr.  Gregory  states  that  opinions 
vary  as  to  the  propriety  of  employing  mercury  :  instances  of  recovery 
are  recorded  after  severe  salivation,  but  the  general  impression  is,  that 
the  mercurial  influence  is  prejudicial  rather  than  salutary.  (Practice 
of  Medicine,  692.)  Prom  these  facts  it  is  obvious  that  a  practitioner 
may,  under  these  circumstances,  find  himself  charged  with  malapraxis ; 
and  the  following  case,  in  which  an  unlicensed  practitioner  was  im¬ 
plicated,  may  prove  in  this  respect  instructive.  It  was  referred  to  me 
in  December  1845,  by  the  magistrates  of  Reading.  A  man,  labouring 
under  disease  of  the  kidneys,  had  placed  himself  in  the  hands  of  a 
person,  who  promised  to  cure  him.  Part  of  the  treatment  consisted 
in  the  administration  of  small  doses  of  calomel.  Profuse  salivation 
came  on,  and  the  patient,  not  finding  himself  relieved,  applied  to  a 
regular  medical  practitioner.  In  about  a  fortnight  afterwards  he 
died,  and  a  coroner's  inquest  was  held,  in  order  to  determine  whether 
his  death  had  not  arisen  from  improper  treatment  on  the  part  of  the 
person  whom  he  consulted.  Some  pills  and  powders  supplied  to  the 
deceased  by  the  inculpated  party,  were  brought  to  me  for  chemical 
examination.  The  powders  consisted  of  drachm-doses  of  bicarbonate 
of  soda.  The  active  ingredient  in  the  pills  was  calomel,  each  pill  con¬ 
taining  not  more  than  three-quarters  of  a  grain. 

The  following  evidence  came  out  at  the  adjourned  inquest : — The 
deceased,  J.  W.,  who  had  been  employed  at  the  gas-works,  became  in¬ 
disposed  in  the  early  part  of  the  month  of  November,  and  sought  the 
advice  of  a  surgeon.  He  continued  under  his  care  about  a  fortnight. 
Not  finding  himself  relieved  by  the  medical  treatment  he  had  under¬ 
gone,  he  went,  on  the  7th  of  November,  to  a  Mr.  Lamb,  an  unli¬ 
censed  practitioner,  who,  after  interrogating  him  as  to  the  nature  of 
the  complaint,  gave  him  the  powders  and  pills.  Directions  were  given 
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in  writing  by  Mr.  Lamb  to  the  deceased  to  take  half  a  'pill  th  -ee  times 
a  day ;  but  his  wife,  being  unable  to  read,  administered  the  medicine 
in  double  doses,  and  in  a  few  days  salivation  was  produced.  He  was 
five  days  under  the  care  of  Mr.  Lamb,  and  on  the  12th  of  November 
an  order  was  given  for  the  attendance  of  the  surgeon  of  one  of  the 
districts  of  the  Union.  This  gentleman  visited  him  until  the  time  of 
his  death,  the  25th  of  November. 

Admitting  that  the  ingredients  were  well  mixed,  the  quantity  of 
calomel  prescribed  would  be  equal  to  three-eighths  of  a  grain  at  each 
dose ;  making,  therefore,  a  grain  and  an  eighth  per  diem.  It  appeared 
that  the  deceased  began  to  take  the  pills  on  Friday,  the  7th  of  November, 
aud  continued  to  take  them  until  he  was  placed  under  the  care  of  the 
Union  surgeon  on  the  12th;  i.  e.  five  days.  Had  the  written  order 
been  followed,  he  would  thus  have  taken  rather  less  than  six  grains  of 
calomel  during  this  period ;  but,  in  consequence  of  a  mistake,  he  took 
eleven  grains  and  a  quarter ,  i.  e.  two  grains  and  a  quarter  daily  for 
five  days.  In  favour  of  the  prisoner  it  was  elicited,  that  when  he  was 
informed  of  profuse  salivation  having  arisen  from  the  use  of  the  pills, 
he  ordered  the  deceased  to  discontinue  them ;  but  the  order  does  not 
appear  to  have  been  obeyed.  On  an  inspection  of  the  body,  the  gums 
were  found  ulcerated,  and  the  mucous  membrane  of  the  tongue,  mouth, 
and  fauces,  was  in  a  state  of  intense  irritation.  The  left  kidney  was 
found  much  enlarged,  double  its  natural  size ;  externally  smooth,  of  a 
deep  purple  colour  :  on  making  a  section,  it  was  much  firmer  than 
natural;  the  cortical  and  tubular  portions  distinct;  the  cortical  mottled, 
the  tubular  of  a  dark  red  colour,  and  much  indurated ;  but  little  blood 
escaped  on  its  division.  The  right  kidney  was  smaller,  and  the  morbid 
changes  in  it  were  less  distinctly  marked  ;  ureters  normal.  After 
hearing  the  evidence  of  several  medical  witnesses,  the  jury  returned  a 
verdict  that  deceased  died  from  natural  causes. 

There  are  several  points  in  which  this  case  is  of  great  interest  to 
the  medical  jurist.  In  the  first  place,  it  became  a  question  as  to  the 
existence  of  an  acquired  idiosyncrasy  to  the  influence  of  mercury,  under 
a  diseased  condition  of  the  kidneys.  I  do  not  know  that  any  attention 
has  been  paid  to  this  subject  by  toxicologists.  I  have  not  been  able  to 
find  any  reference  to  it  in  the  toxicological  work  of  Orfila.  Evidence 
was  given  at  the  inquest  to  show  that  the  views  of  the  profession  were 
not  uniform  respecting  the  use  of  mercury  in  this  disease ;  and  the 
opinion  of  Dr.  Williams,  in  favour  of  the  practice,  was  quoted  by  the 
solicitor  for  the  prisoner.  The  coroner  left  this  to  the  jury  as  a  still 
unsettled  question  ;  since  it  could  not  be  said  that  any  practitioner, 
who  chooses  to  employ  calomel  (provided  he  keeps  within  proper  limits 
as  to  the  dose),  is  to  be  precluded  from  its  use.  This  would  do  away 
with  freedom  of  judgment  in  the  practice  of  medicine,  and  be  placing 
medical  practitioners  in  the  dangerous  position  of  having  to  answer 
charges  of  manslaughter  for  every  untoward  result  in  their  practice. 
Medical  experience  is  proverbially  uncertain ;  and  we  daily  find  that 
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persons  recover  from  diseases  or  accidents  under  diametrically  opposite 
modes  of  treatment,  each  practitioner  regarding  the  other  as  acting 
upon  most  dangerous  and  improper  principles. 

The  fact  may,  therefore,  be  clearly  admitted,  that,  as  a  general  rule, 
mercurial  preparations,  even  in  small  doses,  are  liable  to  produce  ex¬ 
cessive  salivation  in  persons  affected  with  renal  disease;  but  this 
would  not  hind  every  medical  man  to  avoid  their  employment ;  nor, 
in  the  event  of  an  untoward  result,  would  it  justify  a  charge  of  man¬ 
slaughter  against  him ;  because,  in  fact,  his  individual  experience  may 
not  have  led  him  to  concur  in  the  correctness  of  the  general  opinion. 
I  am  here  considering  this  question  in  the  abstract,  and  as  it  may 
affect  hereafter  any  medical  practitioner ;  for  principles  once  correctly 
laid  down,  will  apply  to  all  persons  who  practise  medicine,  whether 
with  or  without  a  diploma.  The  great  question,  as  it  affected  the 
prisoner,  in  this  case,  was  not  so  much  whether  the  use  of  calomel  was 
or  was  not  proper  under  the  circumstances,  as  whether  it  was  likely 
to  have  been  the  cause  of  excessive  salivation  and  death,  in  the  doses 
in  which  he  ordered  it  to  be  taken.  It  is  clear,  that  if  a  medical 
man  prescribe  a  certain  dose  of  a  powerful  medicine  (as  prussic  acid), 
or  of  a  medicine  likely  to  act  powerfully  on  the  body,  as  mercury  in 
diseased  kidneys,  written  directions  being  given  so  that  there  may  be 
no  room  for  mistake, — and  double  the  quantity  be  administered,  it 
would  not  be  just  to  make  him  responsible  for  the  result.  If  the 
rule  were  otherwise,  what  practitioner  would  be  safe  for  a  single  day 
from  the  mistakes  made  by  patients  P  Therefore,  the  question  in 
reference  to  the  prisoner  was,  not  so  much  whether  death  had  really 
been  caused  by  the  quantity  of  mercury  actually  given ;  but  whether 
the  excessive  salivation  and  death  would  have  been  likely  to  arise  from 
the  doses  which  he  actually  prescribed. 

The  medical  evidence  rendered  it  apparent  that  salivation  had  fol¬ 
lowed  in  the  usual  period  after  the  exhibition  of  mercury ;  that  it  was 
profuse,  and  had  the  effect  of  exhausting  the  patient ;  that  for  thirteen 
days  before  death  (on  the  20th)  the  salivary  discharge  had  diminished, 
but  the  mouth  was  still  very  sore ;  and  on  the  23d,  two  days  before 
death,  the  gums  were  still  ulcerated,  and  bleeding  at  intervals.  These 
facts  tended  to  show  that  the  exhaustion  produced  by  the  salivation 
might  have  accelerated  death,  although  the  proximate  cause  was  the 
disease  under  which  the  deceased  was  labouring. 

It  appears  that  eleven  grains  and  a  quarter  of  calomel  were  taken, 
during  a  period  of  five  days,  instead  of  the  quantity  ordered,  jive 
grains  and  a  half.  Admitting  the  existence  of  an  idiosyncrasy  to  the 
effects  of  mercury  in  persons  affected  with  renal  disease,  the  quantity 
taken  would  fully  account  for  the  occurrence  of  violent  salivation ; 
although  it  would  be  only  a  moderate  dose  under  other  circumstances : 
and  perhaps  even  half  the  quantity  ( i .  e.  the  doses  prescribed)  might 
have  produced  serious  effects,  although  it  is  impossible  to  affirm  that  it 
would  have  necessarily  occasioned  death.  To  prescribe  a  grain  of  calomel 
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daily,  under  the  circumstances,  for  five  days,  could  hardly  be  pronounced 
an  act  of  gross  ignorance  and  criminal  carelessness  ;  yet,  without  the 
expression  of  a  positive  opinion  of  this  kind,  the  party  prescribing 
the  medicine,  could  not  be  committed  on  a  charge  of  manslaughter. 
The  verdict  of  the  jury  was  probably  based  on  many  circumstances 
favourable  to  the  prisoner.  The  quantity  of  calomel  prescribed  by 
him,  was  small.  Admitting  that  it  was  not  an  advisable  medicine  in 
cases  of  renal  disease,  evidence  was  adduced  to  show  that  some  dif¬ 
ference  of  opinion  among  medical  men  might  fairly  exist  on  the  sub¬ 
ject.  He  had  given  written  directions  respecting  the  doses ,  but  these, 
through  the  inattention  of  the  deceased’s  wife,  had  been  doubled.  The 
patient  had  exposed  himself  to  night-air  while  taking  the  medicines  ; 
and,  when  informed  of  the  effects  of  the  pills,  the  prisoner  had  ordered 
them  to  be  discontinued.  These  facts  necessarily  weighed  strongly  in 
his  favour,  and  led  to  his  discharge.  The  case,  howrever,  is  of  im¬ 
portance,  in  showing  the  injurious  effects  which  may  occasionally 
arise  from  the  use  of  even  small  doses  of  mercury  in  disease  of  the 
kidneys. 

It  may  be  proper  to  state  that,  in  albuminuria,  the  kidneys 
appear  after  death  larger  than  natural,  of  a  dark  or  chocolate  colour, 
and  they  are  evidently  gorged  with  blood.  During  life  the  disease  is 
known,  among  other  symptoms,  by  the  coagulability  of  the  urine.  In 
granular  degeneration  the  surface  of  the  kidney  is  generally  mottled  or 
speckled :  in  the  earlier  periods  of  the  disease  the  organ  may  be  found 
larger  than  natural,  and  of  softer  consistence,  while  in  the  advanced  stages 
it  may  be  contracted  and  hard.  The  outer  or  cortical  portion  is  com¬ 
monly  disorganized ;  it  is  granular,  and  of  a  pale  yellow  colour.  (See 
Gregory,  Practice  of  Medicine,  691.) 

Cancrum  oris. — Corrosive  sublimate,  as  well  as  other  mercurial 
preparations,  is  liable  to  produce  gangrene  of  the  mouth  and  fauces,  a 
state  which  may  equally  occur  from  spontaneous  causes :  death  is  com¬ 
monly  the  result.  In  a  case  of  this  kind,  supposing  any  mercurial 
preparation  to  have  been  given  medicinally,  it  may  become  a  serious 
question  whether  death  actually  resulted  from  the  mercury  acting  as  a 
poison,  or  from  natural  disease.  Several  fatal  cases  have  occurred 
within  the  last  few  years,  among  young  children ;  and  the  subject  has 
become  a  matter  of  inquiry  before  coroners.  Although  salivation  and 
its  sequelae  are  not  common  among  young  children,  as  an  effect  of  mer¬ 
curial  preparations,  yet  it  is  clear,  from  the  cases  already  cited  (p.  385), 
that  small  doses  of  mercury  may  have  a  most  violent  effect  upon  them,  and 
render  the  suspicion  of  poisoningprobable.  Of  two  children,  whose  deaths 
became  the  subject  of  investigation  under  these  circumstances,  one  was 
affected  with  hooping-cough,  and  the  other  with  measles.  Powders  con¬ 
taining  calomel,  were  prescribed  in  both  cases, — gangrene  of  the  mouth 
supervened,  and  the  children  died.  There  was  some  reason  to  believe, 
from  the  evidence,  that  the  mercury  had  really  produced  the  effect  attri¬ 
buted  to  it,  at  least  in  one  of  the  cases.  It  is  proper  to  remark,  that 
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this  kind  of  disease,  gangrene  of  the  mouth,  has  been  observed  to  occur 
in  children,  to  whom  no  calomel,  nor  any  mercurial  preparation 
whatever,  had  been  exhibited  : — the  subjects  have  been  chiefly  young 
infants,  badly  fed  and  clothed,  and  generally  labouring  under,  or 
recovering  from,  fever,  small-pox,  measles  or  hooping-cough.  It  is, 
however,  far  more  common  as  a  sequela  of  measles  than  of  other  exan¬ 
themata,  and  it  is  always  connected  with  a  depressed  state  of  the 
vital  powers.  Many  cases  of  this  kind  are  reported  by  Dr.  Hennis 
Green  (see  Lancet,  Dec.  1839).  The  disease  is  commonly  de¬ 
scribed  under  the  name  of  “  Cancrum  oris.”  A  case  occurred  in 
August,  1840,  in  which  a  charge  was  made  against  a  medical  prac¬ 
titioner  of  having  caused  the  death  of  a  child,  aged  four  years,  by  ad¬ 
ministering  an  over-dose  of  some  mercurial  preparation.  The  child 
was  labouring  under  hooping-cough,  and  some  medicine  was  prescribed ; 
on  the  fourth  day,  the  child  complained  of  soreness  of  the  mouth,  the 
teeth  became  loose  and  fell  out,  the  tongue  and  cheek  were  very  much 
swollen,  and  the  child  died  in  the  course  of  a  few  days  from  gangrene 
in  the  left  cheek.  The  answer  to  the  charge  was,  that  not  a  particle 
of  mercury  had  been  exhibited,— a  fact  clearly  proved  by  the  production 
of  the  prescription-book  of  the  medical  attendant.  This,  then,  was  an  in¬ 
stance  in  which  the  gangrene  proceeded  from  spontaneous  causes;  and  yet 
it  is  almost  certain,  that  had  any  mercury  been  proved  to  exist  in  the 
medicine  prescribed,  a  verdict  affecting  the  character  of  the  practitioner 
would  have  been  returned  !  In  several  instances,  where  but  a  small 
quantity  of  mercury  had  been  exhibited,  the  disease  and  death  were 
referred  to  it ; — the  cause  appeared  so  obvious,  that  the  general  im¬ 
pression  could  not  be  shaken  by  the  medical  statement,  that  similar 
cases  had  occurred  where  no  mercury  was  used.  Sometimes  the  case 
may  really  be  of  a  doubtful  nature.  A  boy  aged  three  years,  while 
suffering  under  an  attack  of  measles,  took  small  doses  of  mercury  by 
the  prescription  of  a  physician.  Soon  after  the  administration  of  the 
medicine,  the  child  became  worse,  the  mouth  became  inflamed,  dark 
and  discoloured,  and  the  teeth  dropped  out.  He  died  in  a  few  days.  A 
practitioner  who  had  been  called  in,  pronounced  that  the  child  had  been 
excessively  salivated.  Mercury  had  undoubtedly  been  taken,  and  it  was 
proved,  that  the  person  who  had  dispensed  the  medicine,  did  not  weigh 
it.  An  inquest  was  held,  and  a  verdict  returned,  that  the  child  had 
died  from  an  overdose  of  mercury.  Mr.  P.  H.  Holland,  of  Manchester, 
has  forwarded  to  me  the  report  of  an  interesting  case  of  cancrum  oris. 
The  child,  aged  six  years,  had  taken  four  grains  of  calomel  in  two  doses 
with  rhubarb.  Swelling  and  sloughing  of  the  salivary  glands  came  on, 
and  the  child  died  in  ten  days.  The  disease  was  not  caused  by  the 
mercurial.  Mr.  Holland  heard  at  the  same  time,  of  six  cases  of 
excessive  salivation  in  young  children  from  common  doses  of  calomel, 
almost  indicating  an  influence  of  an  epidemic  character.  (See  also  an 
interesting  case  by  Mr.  Dunn,  Med.  Gaz.  xxxiii.  57,  and  Br.  and  For. 
Med.  Rev.,  October,  1844,  p.  542.)  It  is  worthy  of  remark,  that  in 
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cases  of  this  description,  the  popular  opinion  is  generally  supported  by 
that  of  some  medical  practitioner,  showing  how  easily  members  of  the 
profession,  as  well  as  the  public,  are  led  to  refer  the  effects  to  what  in 
many  instances  is  only  an  apparent  cause.  An  important  case  of  this 
kind,  in  which  the  medical  witness  relied  upon  the  “  mercurial  foetor” 
as  characteristic  and  distinctive,  will  be  found  in  the  Lancet  (June  13, 
1846,  p.  654).  The  following  is  a  doubtful  instance:  a  child  aged  about 
four  years,  suffering  from  hooping-cough,  took,  according  to  a  prescrip¬ 
tion  obtained  from  a  dispensary,  three  grains  of  calomel  on  the  29th  of 
October :  this  dose  was  repeated  five  times  between  that  date  and  the 
7th  of  November  following.  About  this  time  the  right  cheek  became 
much  swollen,  and  there  was  great  difficulty  in  opening  the  mouth, 
with  very  offensive  breath.  The  gums  and  inside  of  the  cheek  became 
ulcerated,  and  on  the  16th  a  sphacelus  appeared  on  the  right  cheek  of 
the  size  of  a  shilling,  which  rapidly  extended,  and  the  child  died  on  the 
28th.  This  was  considered  to  be  a  case  of  cancrum  oris  from  spon¬ 
taneous  causes  ;  but  it  would  be  difficult  to  say  that  the  calomel  had  not 
here  been  the  exciting  cause.  At  any  rate,  it  cannot  be  denied  that 
there  was  reasonable  ground  for  suspicion. 

Diagnosis. — Are  there  any  means  of  distinguishing  gangrene  as  a 
result  of  disease,  from  the  gangrene  produced  by  mercury  ?  A 
diagnosis  has  been  founded  on  the  allegation,  that  when  the  gangrene 
is  caused  by  mercury,  it  is  uniformly  diffused  over  the  gums,  tongue, 
and  internal  parts  of  the  cheek  ;  while,  when  of  a  spontaneous  cha¬ 
racter,  it  is  restricted  to  one  patch  or  spot,  beginning  on  the  inside  of 
the  cheek  as  a  hard  swelling.  This,  however,  is  a  very  weak  criterion. 
In  a  case  recorded  by  Dr.  Christison,  in  which  it  resulted  from  mercury, 
the  gangrene  was  observed  to  occur  on  the  skin,  near  the  mouth  on 
each  side  :  it  thence  spread  over  the  whole  of  the  cheek,  and  destroyed 
life  in  eight  days.  In  general,  however,  it  begins  in  the  mouth  or  in 
the  throat,  and  spreads  onwards.  Besides,  it  is  quite  possible  that 
the  spontaneous  gangrene  may  present  a  diffused  character.  There  is 
no  certain  diagnosis ;  at  least,  there  are  no  general  rules  to  guide  a 
medical  opinion :  each  case  must  be  judged  of  by  itself.  The  time  of 
the  occurrence  of  the  symptoms,  after  taking  the  medicine,  may  be 
sometimes  a  good  criterion ;  but  this  is  not  always  applicable, — for,  by 
mere  coincidence,  the  symptoms  may  supervene  without  being  connected 
with  the  medicine.  Then  again,  the  symptoms  may  not  have  been 
caused,  but  only  aggravated,  by  the  continued  use  of  mercurials.  The 
fact  of  the  dose  of  calomel,  or  other  preparation,  having  been  small,  is 
not  of  itself  an  obstacle  to  the  admission  of  the  view,  that  it  has  really 
caused  the  gangrene ;  since  cases  have  been  already  related,  which 
show  that  in  certain  constitutions,  small  doses  of  mercury  have  pro¬ 
duced  the  most  alarming  and  unexpected  effects.  Unless,  then,  a 
medical  witness  is  prepared  to  assert,  that  no  such  idiosyncrasy  could 
have  existed  in  the  case  under  investigation,  it  will  be  considered,  when 
other  facts  concur,  that  the  smallness  of  the  dose  is  no  answer  to  the 
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charge  of  the  medicine  having  produced  these  serious  consequences. 
It  is  also  not  improbable,  that  the  diseases  under  which  such  subjects 
have  been  observed  to  labour,  may  aggravate  the  effects  of  mercury  so 
administered,  and  render  them  more  prone  to  this  affection. 

Effects  of  external  application. — Cases  of  poisoning  by  the  external 
application  of  corrosive  sublimate  are  rare  ;  it  acts  energetically  through 
the  unbroken  skin,  producing  severe  local  and  constitutional  symptoms, 
and  even  death.  Two  fatal  cases  of  this  kind  have  been  reported  by 
Mr.  Ward  of  Bodmin.  (Med.  Gaz.  iii.  666.)  A  man  aged  twenty- 
four,  rubbed  over  every  part  of  his  body,  one  ounce  of  corrosive  sub¬ 
limate,  mixed  with  six  ounces  of  hog’s  lard,  for  the  purpose  of  curing 
the  itch.  In  an  hour,  he  experienced  excruciating  pain  in  the  ab¬ 
domen  and  over  the  whole  of  his  body  ; — he  said  he  felt  roasted  alive, 
— he  also  suffered  from  intolerable  thirst.  The  skin  was  found  com¬ 
pletely  vesicated.  He  died  on  the  eleventh  day,  having  laboured  under 
bloody  vomiting,  purging,  and  tenesmus.  Ptyalism  did  not  show 
itself  until  thirty-six  hours  after  the  application  of  the  poison.  The 
brother  of  the  deceased,  aged  nineteen,  rubbed  in  the  same  quantity  of 
the  poison.  The  symptoms  were  much  the  same,  but  more  aggravated. 
There  was  constant  vomiting,  with  complete  suppression  of  the  urine, 
and  frequent  bloody  stools  ; — the  ptyalism  was  not  so  severe.  He 
died  on  the  fifth  day.  On  inspection,  the  stomach  was  found  much 
inflamed,  and  partially  ulcerated.  The  small  intestines  were  also 
greatly  inflamed  throughout ;  and  the  lower  portion  of  the  colon  and 
rectum  were  in  a  state  of  mortification.  The  bladder  was  contracted, 
and  without  urine.  Thirty  large  worms  were  found  alive  in  the  sto¬ 
mach  and  intestines  !  (For  another  case,  see  Niemann  Taschenb.  der 
Arzneiw,  452.)  Death  from  the  external  application  of  corrosive  sub¬ 
limate  has  been  the  subject  of  a  trial.  In  this  case  there  were  the  usual 
symptoms  of  irritation,  and  the  stomach  and  intestines  were  much  in¬ 
flamed.  {Reg.  v.  Welch ,  Worcester  Summer  Assizes,  1845  ;  Med.  Gaz. 
xxxvi.  608.)  The  readiness  with  which  this  poison  acts  through  the 
skin,  is  proved  by  the  following  circumstance.  M.  Cloquet  plunged 
his  hands  into  a  concentrated  solution  of  corrosive  sublimate,  in  order 
to  remove  some  anatomical  preparations.  He  did  not  wash  his  hands 
afterwards ;  and  in  about  eight  hours  he  was  attacked  with  severe  pain 
in  the  abdomen,  constriction  in  the  chest,  painful  respiration,  thirst, 
nausea,  and  ineffectual  attempts  at  vomiting.  Under  the  use  of  diluents 
these  symptoms  were  removed,  but  for  eight  days  he  suffered  from 
pain  in  the  epigastrium.  (Galtier,  1-567.)  This  case  should  serve  as 
a  caution  to  anatomists. 

Mr.  Annan  has  reported  a  singular  instance  of  the  local  action  of 
corrosive  sublimate,  which  appears  to  have  led  to  death  after  a  very  long 
period.  In  Jan.  1845,  a  man  aged  38,  a  shepherd,  had  been  employed 
several  hours  daily  in  washing  sheep,  which  were  affected  with  cutaneous 
disease,  with  a  solution  of  two  drachms  of  corrosive  sublimate  in 
twenty  ounces  of  water,  in  which  muriate  of  ammonia  was  also  dissolved. 
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He  was  suddenly  seized  with  sickness,  vomiting,  constitutional  irri¬ 
tation,  and  after  the  lapse  of  five  days  with  ptyalism,  although  not 
severe.  He  did  not  recover  for  a  fortnight.  In  six  weeks  he  ex¬ 
perienced  a  similar  attack  from  the  same  cause,  and  this  left  behind  it 
great  debility  and  emaciation.  He  resumed  his  occupation,  but  was 
attacked  with  wandering  pains  in  the  joints  and  diseases  of  the  bones, 
— as  if  from  the  secondary  effects  of  mercury ;  and  he  died  fourteen 
months  after  the  first  attack.  (Med.  Times,  July  25,  1846,  p.  331.) 
Of  ten  of  the  sheep,  two  died  shortly  after  the  application. 

Salivation  is  a  common  effect  of  the  external  application  of  this  poison. 
Dr.  Guerard  has  seen  ptyalism  produced  as  a  result  of  three  corrosive 
sublimate  baths,  (one  ounce  of  the  poison  to  about  ten  gallons  of  water) 
taken  at  intervals  of  three  days  :  but  the  effects  produced  by  the 
solution,  are  never  so  powerful  or  so  dangerous  as  those  which  arise 
from  the  application  of  the  poison  in  the  form  of  ointment.  There 
are  many  ointments  sold  by  quacks  for  the  treatment  of  skin  diseases, 
which  contain  corrosive  sublimate. 

When  any  mercurial  preparations  are  used  as  escharotics,  ptyalism  may 
very  speedily  follow.  Breschet  observed  this  effect  in  twenty-four  hours 
from  the  application  of  the  acid  nitrate  of  mercury,  to  the  cervix  uteri. 

POST-MORTEM  APPEARANCES. 

These,  as  in  the  case  of  arsenic,  are  chiefly  confined  to  the  alimentary 
canal.  Corrosive  sublimate,  however,  affects  both  the  mouth  and 
fauces  ;  the  mucous  membrane  is  softened,  of  a  white  or  blueish  grey 
colour,  and  sometimes  inflamed  ;  that  lining  the  oesophagus  is  similarly 
affected,  and  partially  corroded  and  softened.  The  mucous  membrane 
of  the  stomach  is  more  or  less  inflamed,  sometimes  in  patches ;  and 
there  are  masses  of  black  extravasated  blood  found  beneath  it.  Occa¬ 
sionally  the  whole  cavity  has  a  slate-grey  colour  from  the  partial  de¬ 
composition  of  the  poison  by  the  membrane  itself ;  beneath  this  the 
mucous  coat  may  be  found  reddened.  This  grey  tint  of  the  mucous 
membrane  has  been  considered  by  some  to  be  indicative  of  the  action 
of  the  poison  on  the  living  mucous  membrane  ;  but  it  is  not  always 
present.  A  case  occurred  at  Guy’s  Hospital,  in  which  the  mucous 
membrane  was  simply  inflamed,  and  very  much  resembled  the  condition 
presented  in  cases  of  arsenical  poisoning.  The  coats  of  the  stomach 
are  sometimes  corroded,  and  so  much  softened  that  they  cannot  be 
removed  from  the  body  without  laceration.  Similar  appearances  have 
been  met  with  in  the  intestines,  especially  in  the  csecum.  In  a  case  by 
Dr.  Herapath,  in  which  a  scruple  was  taken,  and  death  occurred  on  the 
ninth  day,  the  mucous  membrane  of  the  stomach  was  softened,  but 
there  were  no  well-marked  appearances  of  the  action  of  the  poison  in 
this  organ.  The  csecum  had  been  the  seat  of  the  most  violent  inflam¬ 
mation,  the  whole  surface  being  of  a  deep  black -red  colour,  and  there 
were  patches  of  sloughing  in  the  coats.  (Lancet,  Dec.  27,  1845,  p. 
700.)  Perforation  of  the  stomach  is  very  rare  as  an  effect  of  this  poi-< 
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son  :  there  is,  I  believe,  only  one  case  on  record.  Certain  morbid 
changes  have  been  met  with  in  the  urinary  and  circulating  organs ; 
and  Mr.  Swan  states  that  he  has  found  the  ganglia  and  branches  of 
the  sympathetic,  inflamed,  hut'  these  changes  are  not  by  any  means 
characteristic  of  this  variety  of  poisoning.  Appearances  in  the  alimen¬ 
tary  canal,  like  those  just  described,  have  been  seen,  not  only  where 
the  case  has  terminated  fatally  in  a  few  hours,  but  where  it  has  been 
protracted  for  six,  eight,  and  even  eleven  days.  (Chaussier,  Recueil 
de  Memoires,  363). 

I  here  subjoin  a  few  cases  which  have  fallen  under  my  notice,  as 
they  may  serve  to  illustrate  better  than  any  summary,  the  varieties  in 
the  symptoms  and  post-mortem  appearances  occasionally  met  with 
in  poisoning  by  corrosive  sublimate. 

Cases. — J.  W.,  aged  38,  a  stout  healthy-looldng  man,  was  admitted 
into  Guy’s  Hospital  on  the  10th  of  February,  1843.  It  was  ascer¬ 
tained,  that  about  10  o’clock  on  the  morning  of  that  day  he  put  into 
his  mouth  about  two  drachms  of  corrosive  sublimate,  in  coarse  lumps, 
which  he  masticated  and  swallowed :  he  then  drank  about  a  pint  of 
water.  A  surgeon,  who  saw  him  soon  afterwards,  administered  to  him 
four  eggs.  He  then  vomited ;  and  a  piece  of  corrosive  sublimate, 
about  the  size  of  half  a  nut,  was  fouud  in  the  vessel;  but  this,  it  was 
supposed,  had  not  been  swallowed.  When  admitted  into  the  hospital, 
the  following  symptoms  were  observed  : — there  was  great  depression 
of  the  system;  the  extremities  were  quite  cold;  the  respiration 
natural ;  the  pulse  scarcely  perceptible  ;  the  tongue  swollen,  as  well  as 
the  lips.  The  man  was  sensible ;  and  complained  of  constriction  of 
the  oesophagus.  The  albumen  of  several  eggs  was  immediately  ad¬ 
ministered  to  him.  At  2  p.m.  the  lips  were  excessively  swollen  and 
tender,  as  well  as  the  gums ;  there  was  incipient  salivation,  with  pain 
down  the  oesophagus,  into  the  stomach.  The  act  of  swallowing  gave 
rise  to  much  pain.  The  man  had  vomited  several  times,  and  brought 
up  a  quantity  of  a  yellow-coloured  matter,  interspersed  with  blood  :  he 
complained  of  slight  pain  in  the  abdomen.  There  were  spasms  of  the 
lower  extremities  ;  the  knees  were  drawn  up ;  the  pulse  was  small  and 
scarcely  perceptible  ;  the  tongue  was  white,  and  so  much  swollen  that 
he  could  not  protrude  it  from  his  mouth  ;  the  skin  was  rather  warmer. 
During  the  day,  the  man  swallowed  about  two  pints  of  milk,  and  the 
albumen  of  twenty-four  eggs. 

Feb.  11. — Fie  was  attacked  with  several  violent  fits  of  hiccough 
during  the  night ;  there  was  great  pain  upon  pressure  over  the  region 
of  the  stomach.  There  was  much  greater  difficulty  of  swallowing, 
and  violent  pain  in  the  head.  The  lower  lip  had  become  considerably 
swollen,  and  a  small  blister  had  formed  on  the  inside  of  it.  The  pulse 
was  small  and  wiry,  scarcely  perceptible.  He  had  vomited  several 
times  ;  the  bowels  were  fully  relieved,  and  the  motions  were  of  a  green 
colour  ;  his  feet  were  very  cold,  and  there  was  general  yellowness  of 
the  skin. 
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12th. — The  skin  was  still  very  yellow  ;  the  pulse  was  sharp,  and 
with  difficulty  felt ;  the  swelling  of  the  lips  had  subsided.  The  patient 
had  vomited  some  green  matter ;  his  bowels  were  well  opened,  and 
the  feces  were  of  a  dark  colour  mixed  with  blood.  There  was  great 
pain  in  the  region  of  the  stomach,  with  difficulty  of  swallowing.  The 
extremities  were  warm. 

13th. — The  power  of  swallowing  had  slightly  returned ;  but  the 
man  still  complained  of  a  burning  sensation  in  the  oesophagus :  the 
pulse  continued  the  same.  No  urine  had  been  passed  since  his  ad¬ 
mission.  He  had  had  very  little  sleep  during  the  night ;  the  hiccough 
continued.  The  pupils  were  much  contracted ;  the  extremities  cold  ; 
the  bowels  had  been  opened  several  times :  the  motions  were  streaked 
with  blood,  and  once  or  twice  they  consisted  entirely  of  blood,  mixed 
with  mucus.  There  was  not  much  pain  in  the  abdomen,  but  the  sick¬ 
ness  still  continued.  The  lips  had  almost  returned  to  their  natural 
size  ;  the  tongue  was  swollen,  so  that  it  could  not  be  protruded,  and  it 
was  covered  with  a  white  fur.  At  4  p.m.  symptoms  of  delirium  super¬ 
vened  ;  the  pulse  was  small,  and  scarcely  perceptible.  The  delirium 
increased,  and  he  was  obliged  to  be  forcibly  confined  to  his  bed. 

14th. — At  6  A.M.  there  was  stertorous  breathiug  at  intervals,  and 
the  man  was  evidently  becoming  much  worse.  His  lower  eyelid 
dropped,  as  well  as  his  jaw  ;  and  towards  noon  he  seemed  to  have  great 
constriction  of  the  oesophagus.  Slight  consciousness  still  remained  ; 
there  was  no  power  to  speak  ;  but  he  moved  his  arm  about,  as  if  aware 
of  what  was  going  forward.  His  bowels  had  not  been  relieved  since 
six  o’clock  the  preceding  evening :  no  urine  had  been  passed.  The 
stertorous  breathing  continued  until  shortly  before  three  o’clock,  p.m., 
when  he  died. 

The  body  was  examined  twenty-two  hours  after  death.  There 
was  general  rigidity,  but  no  appearance  of  decomposition ;  the 
atmosphere  was  cold  and  dry.  The  peritoneum  was  healthy,  and  con¬ 
tained  about  one  ounce  of  a  straw-coloured  liquid.  At  the  greater 
curvature  of  the  stomach,  within  lour  inches  of  the  pylorus,  there  was 
a  large  patch  of  inflammation,  about  the  size  of  the  palm  of  the  hand. 
The  mucous  membrane  was  highly  injected  with  red  blood,  and  pre¬ 
sented  marks  of  inflammation  throughout.  The  slate-grey  colour, 
which  is  sometimes  seen  in  cases  of  poisoning  by  corrosive  sub¬ 
limate,  did  not  here  exist.  There  was  no  appearance  of  corrosion  or 
ulceration  in  any  part.  The  duodenum  and  jejunum  were  healthy  : 
there  was  slight  inflammation  of  the  mucous  membrane  about  the 
lower  two-thirds  of  the  ileum ;  and  this  was  more  marked  towards  the 
termination  of  the  intestine.  Near  to  the  caecum  there  were  several 
patches  of  inflammation.  The  whole  of  the  large  intestines  were 
highly  inflamed ;  and  there  were  several  small  spots  of  ulceration,  about 
the  size  of  a  pea.  The  liver  was  enlarged  and  congested  :  the  gall¬ 
bladder  contracted,  and  containing  scarcely  any  trace  of  bile.  The 
spleen  was  of  its  natural  size,  congested  and  firm :  the  peritoneal 
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covering  was  thin  and  closely  adherent  to  its  substance.  The  pancreas 
was  healthy ;  the  kidneys  of  a  natural  size  and  consistence,  rather 
florid  ;  the  cortical  portion  presented  minute  red  points,  more  espe¬ 
cially  between  the  infundibula,  probably  the  results  of  commencing 
inflammation.  The  right  kidney  had  a  cyst  on  its  posterior  surface, 
about  the  size  of  a  marble,  containing  a  clear  fluid.  The  bladder  was 
much  contracted ;  the  mucous  membrane  slightly  injected;  it  con¬ 
tained  about  half  an  ounce  of  turbid  urine. 

The  mucous  membrane  of  the  oesophagus  was  reddened  from  inflam¬ 
mation,  but  had  no  other  abnormal  appearance.  In  the  chest  there 
were  found  old  adhesions  of  the  pleura ;  the  substance  of  the  lungs 
was  cedematous,  somewhat  firm  and  doughy ;  at  the  base  of  the  right 
lung  there  was  inflammatory  oedema.  The  bronchial  membrane  was 
inflamed  throughout  its  whole  extent ;  and  within  the  tubes,  there  was 
an  abundance  of  frothy  mucus.  The  bronchial  glands  were  slightly 
enlarged.  The  pericardium  contained  about  six  drachms  of  a  straw- 
coloured  fluid,  part  of  which  was  reserved  for  a  chemical  examination. 
The  heart  was  rather  smaller  than  natural,  but  the  cavities  and  the 
parietes  were  healthy  :  some  partially-coagulated  blood  was  found  in 
the  organ.  The  head  was  not  examined. 

A  chemical  analysis  was  made  of  the  contents  of  the  stomach,  of 
the  blood,  spleen,  and  serous  liquids  found  in  the  pericardium  and 
peritoneum,  but  no  mercury  was  detected. 

In  comparing  this  with  other  cases  of  acute  poisoning  by  corrosive 
sublimate,  the  following  points  deserve  notice  : — 1st,  With  regard  to 
symptoms.  Some  of  these — as,  for  example,  constriction  of  the  oeso¬ 
phagus — were  such  as  are  commonly  met  with  in  cases  of  poisoning 
by  corrosive  sublimate  :  in  others,  there  were  some  peculiarities.  Thus 
salivation  began  to  make  its  appearance  in  about  four  hours  after  the 
poison  was  swallowed,  which,  I  believe,  is  an  unusually  early  period 
for  this  symptom  to  be  observed.  One  of  the  most  strongly-marked 
symptoms  was,  however,  the  complete  suppression  of  urine.  This  has 
been  occasionally  witnessed  before ;  but  here  the  suppression  continued 
for  upwards  of  three  days,  i.  e.  during  the  whole  of  the  period  that  the 
patient  survived.  The  effect  of  the  poison  on  the  nervous  system  was 
clearly  indicated  by  the  stertor  and  other  symptoms  which  imme¬ 
diately  preceded  death.  With  respect  to  post-mortem  appearances ,  it 
is  remarkable,  that  although  life  was  so  long  protracted,  there  were 
no  marks  of  corrosion,  ulceration,  or  any  tendency  to  perforation  of 
the  stomach.  This  organ  was  simply  inflamed,  and  very  much  re¬ 
sembled  the  condition  which  it  presents  in  cases  of  arsenical  poisoning, 
'flie  slate-grey  colour  of  the  mucous  membrane  was  here  entirely 
wanting.  It  is  remarkable  that  the  duodenum  and  jejunum  should 
have  entirely  escaped  the  action  of  the  poison,  and  that  the  chief  effect 
on  the  small  intestines  was  seen  on  the  lower  part  of  the  ileum.  The 
other  appearances  do  not  require  any  special  notice. 

The  exact  quantity  of  poison  which  the  deceased  took,  could 
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not  be  correctly  ascertained ;  there  was  reason  to  suppose,  however, 
that  he  could  not  have  swallowed  less  than  two  drachms.  This  quan¬ 
tity  is  fully  sufficient  to  destroy  life;  although  persons  have  been 
known  to  recover  from  the  effects  of  much  larger  doses.  It  will  be 
seen,  that  notwithstanding  the  active  treatment  speedily  adopted,  and 
the  free  exhibition  of  the  antidote — albumen, — the  fatal  progress  of 
the  symptoms  could  not  be  arrested.  The  entire  absence  of  the  poi¬ 
son  from  the  stomach  showred  that  the  treatment  had  been  very  effec¬ 
tual  in  removing  it. 

The  case  here  reported  suggests  an  important  subject  of  reflection 
in  relation  to  the  evidence  of  poisoning,  when  the  fact  of  poison  hav¬ 
ing  been  taken,  requires  to  be  established  by  medical  evidence.  Che¬ 
mical  proofs  of  the  nature  of  the  poison  -were  here  entirely  wanting, 
so  far  as  related  to  the  inspection  of  the  body  :  the  post-mortem  ap¬ 
pearances  were  not  very  characteristic ;  and  yet  there  could  be  no 
doubt  that  this  wras  really  an  instance  of  acute  mineral  poisoning. 
Had  this  been  a  case  involving  a  question  of  murder,  it  would  have 
required  but  a  very  slight  exercise  of  ingenuity  for  a  person  to  have 
drawn  from  the  absence  of  poison  in  the  body,  a  plausible  argument 
that  it  wras  not  a  case  of  poisoning,  but  one  of  natural  disease  !  The 
actual  occurrence  of  well-marked  cases  of  this  description  should,  there¬ 
fore,  convey  a  practical  caution  to  a  medical  jurist ;  and  not  lead  him 
to  assume  too  hastily  that  the  presence  of  poison  in  the  stomach  is 
the  only  certain  evidence  of  death  from  poisoning,  or  to  admit, 
because  it  is  not  detected,  that  the  symptoms  and  post-mortem 
appearances  might  be  safely  referred  to  disease.  (G.  H.  Rep.,  April 
1844,  24.) 

Another  case  of  poisoning  by  corrosive  sublimate  occurred  in  the 

hospital  during  the  summer  of  1846.  S.  C - ,  aged  25,  a  woman 

of  intemperate  habits,  was  admitted  labouring  under  symptoms  of 
poisoning  by  corrosive  sublimate,  which  she  had  taken  dissolved  in 
spirits  of  camphor.  It  appears  that  about  five  o’clock  in  the  morning, 
she  put  into  her  mouth  a  table-spoonful  of  a  mixture  containing 
corrosive  sublimate  dissolved  in  spirits  of  camphor ;  but  her  husband 
seized  her  by  the  throat  and  prevented  her  from  swallowing  but  a  very 
small  portion  of  it ;  she  spat  the  greater  part  out  again.  She  imme¬ 
diately  felt  a  strong  coppery  taste,  with  burning  heat  in  the  mouth 
aud  throat,  attended  with  difficulty  in  swallowing.  In  about  five 
or  ten  minutes  she  vomited.  When  admitted  into  the  hospital  she 
appeared  much  excited.  There  was  no  collapse  or  coldness  of  the 
extremities  :  on  the  contrary,  they  were  warm  and  moist.  Her  face 
was  very  much  disfigured  by  the  projection  of  the  lips,  which  had 
become  considerably  swollen  and  excessively  tender.  On  examina¬ 
tion,  the  fauces  were  not  found  to  be  much  injured,  the  action  of  the 
poison  having  been  chiefly  confined  to  the  mouth.  Some  of  the  fluid 
had  run  down  from  each  corner  of  the  mouth,  producing  patches  of 
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redness  externally :  the  mucous  membrane  of  the  lips  and  tongue  had  a 
whitened  aspect ;  there  was  a  great  deal  of  retching,  and  she  vomited, 
hut  not  violently.  The  pupils  were  dilated,  and  the  conjunctive  in¬ 
flamed.  There  was  painful  headache  ;  the  pulse,  which  was  at  first 
unaffected,  subsequently  quickened  to  112,  and  became  irregular;  her 
breathing  was  unimpaired.  She  passed  her  water  freely,  in  large 
quantity ;  urine  pale,  not  bloody.  There  was  no  diarrhoea,  nor  any  pain 
at  the  stomach.  There  was  great  thirst,  with  occasionally  a  tendency  to 
sleep.  The  pain  in  the  throat  afterwards  extended  to  the  chest :  the  sub¬ 
maxillary  glands  became  enlarged  and  tender;  the  gums  were  unaffected; 
no  salivation  norfcetor.  Two  dozen  eggs  and  milk  were  given  to  her.  The 
matter  vomited  was  but  slightly  tinged  with  blood.  10  p.m.  Has  passed 
no  motion ;  no  pain  at  the  stomach,  nor  sickness ;  mouth  and  throat 
painful ;  able  to  pass  urine  ;  pulse  full,  not  so  jerking-;  is  very  restless. 
Enema  of  gruel  and  castor-oil.  24th.  Much  better ;  lips  nearly  the 
natural  size ;  mucous  membrane  peeling  off ;  gums  sore  ;  throat  pain¬ 
ful  ;  sick  occasionally  ;  bowels  unrelieved  by  enema.  25th.  Bowels 
opened  last  night;  stool  dark-coloured,  unhealthy,  and  offensive; 
liquid  portion  like  porter,  the  solid  pale,  not  tinged  with  blood  ;  feels 
better ;  pulse  80 ;  sleeps  well ;  no  headache ;  still  complains  of  her 
throat;  unable  to  swallow  much  hood ;  urine  passed  freely ;  mucous 
membrane  still  peeling  off ;  pain  extending  further  down  the  chest. 
After  this,  the  woman  gradually  improved,  but  her  mouth  and  gums 
remained  tender  for  four  days. 

While  the  symptoms  in  this  case  were  those  of  general  irritation,  it 
is  worthy  of  remark  that  the  most  prominent  effects  of  the  poison  were 
confined  to  the  mouth.  It  is  probable  that  but  a  small  quantity  of  the 
poison  had  been  swallowed :  a  most  violent  local  action  had,  however, 
been  exerted  by  it  on  the  mouth  aud  lips.  The  lining  membrane  of 
this  cavity  was  quite  white,  but  not  abraded  :  the  lower  lip  completely 
everted,  and  swollen  probably  to  an  inch  in  thickness.  It  is  remarkable 
that  the  gums  became  sore  only  after  a  few  days,  and  that  there  was 
no  salivation  nor  any  mercurial  foetor  in  the  breath.  It  will  be  also 
observed  that  in  this  case  there  was  no  diarrhoea  nor  any  suppression 
of  the  urinary  secretion.  Some  doubt  might  have  been  entertained 
whether  the  poison  had  really  reached  the  stomach,  but  for  the  fact 
that  mercury  was  detected,  although  in  small  quantity,  in  the  matter 
ejected  from  the  stomach,  both  before  and  after  the  exhibition  of 
albumen.  A  portion  of  the  liquid  which  the  woman  had  swallowed 
was  examined,  and  found  to  be  a  strong  solution  of  corrosive  sublimate 
in  spirit  with  camphor. 

II.  II  ,  a  man  of  dissolute  habits,  in  a  fit  of  despondency,  swal¬ 
lowed  a  quantity  of  corrosive  sublimate  under  the  following  circum¬ 
stances  :  On  the  morning  of  April  16,  1846,  about  eleven  o’clock, 
he  called  at  a  druggist’s  shop  and  asked  for  two  pennyworth  of  corro¬ 
sive  sublimate  in  solution.  The  druggist  took  some  of  the  powder 
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out  of  a  bottle  oil  tbe  end  of  a  spatula  (about  one  drachm),  and 
rubbed  it  down  with  something  fuming  (hydrochloric  acid  P),  and  about 
half  a  pint  of  distilled  water,  and  gave  it  to  the  man,  who  soon  after¬ 
wards  swallowed  the  greater  part  of  it.  He  experienced  great  heat 
and  soreness  of  the  fauces  and  oesophagus  in  the  act  of  swallowing  the 
poison ;  and  was  shortly  afterwards  seized  with  violent  vomiting  arid 
purging.  For  these  symptoms  the  druggist  who  was  applied  to,  exhi¬ 
bited  some  liquor  calcis,  but  with  what  object  it  is  difficult  to  say,  as 
the  resulting  compound,  red  oxide  of  mercury,  is  poisonous.  The 
man  was  brought  to  the  hospital  at  half-past  eleven,  and  he  was  then 
labouring  under  the  following  symptoms : — Cold  extremities,  and  a 
general  lividity  of  the  surface,  especially  about  the  backs  of  the  hands, 
cheeks,  and  forehead,  wffiich  presented  a  purplish -black  appearance. 
The  surface  of  the  body  was  warm,  and  skin  soft.  The  functions  of 
the  brain  and  nervous  system  were  not  materially  affected.  He  ap¬ 
peared  anxious  and  desponding,  and  was  affected  with  rigors  and  fre¬ 
quent  chattering  of  the  teeth,  without  any  sense  of  cold  in  any  part  of 
the  body  ;  pupils  at  first  natural,  and  obedient  to  variations  of  light ; 
they  were  subsequently  contracted ;  functions  of  respiration  normal  at 
first ;  pulse  about  100,  small  and  feeble ;  feet  and  hands  cold ;  vio¬ 
lent  vomiting  and  purging,  the  former  occurring  at  first  every  two  or 
three  minutes,  subsequently  every  half  hour.  The  vomited  matter 
consisted  of  mucus  tinged  with  blood,  and  mixed  with  albumen,  which 
had  been  administered.  Purging  every  hour  throughout  the  day  :  the 
stools,  which  consisted  at  first  of  little  else  than  mucus  and  blood,  be¬ 
came  more  and  more  ffeculent.  The  tongue  was  covered  with  a  greyish- 
white  crust,  resembling  the  effect  of  nitrate  of  silver ;  its  margin  was 
of  a  blueish  colour.  There  was  great  heat  with  soreness  of  the  mouth, 
fauces,  and  oesophagus,  especially  during  the  act  of  swallowing  any 
liquid ;  the  gums  had  receded  from  the  base  of  the  crowns  of  the 
teeth,  and  presented  a  leaden-blue  margin ;  there  was  some  pain  at 
the  scrobicidns  cordis ;  the  abdomen  was,  however,  generally  free  from 
pain ;  there  were  occasional  cramps  of  the  lower  extremities.  On  the 
18th  the  symptoms  were  ameliorated  ;  stools  more  ffeculent ;  vomit¬ 
ing  and  purging  abated.  The  vomited  matters  were  of  a  blackish- 
green  colour  ;  pulse  90,  soft  and  small ;  scarcely  any  sleep.  On  the 
19th,  vomiting  and  purging  at  intervals  of  three-quarters  of  an  hour ; 
he  became  delirious.  On  the  20th,  the  symptoms  were  aggravated  ; 
the  blue  line  round  the  border  of  the  gums  was  still  observed ;  there 
was  general  tremor,  with  cramps  of  the  extremities.  He  died  at  nine 
o’clock  p.m.  on  tbe  20th,  having  survived  the  effects  of  the  poison 
rather  more  than  four  days.  It  is  worthy  of  remark,  that  there  were 
no  symptoms  of  salivation,  nor  was  there  any  secretion  of  urine  dur¬ 
ing  the  whole  progress  of  the  case.  The  body  was  inspected  sixteen 
hours  after  death.  The  membranes  of  the  brain  were  rather  opaque ; 
and  there  was  a  considerable  quantity  of  fluid  beneath  the  arachnoid. 
The  whole  brain  was  remarkably  pale.  Lungs  appeared  somewhat 
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consolidated,  as  if  from  early  pneumonia.  Heart  healthy ;  its  cavities 
filled  with  colourless  firm  fibrin.  Kidneys  :  secreting  structure  con¬ 
gested  ;  mucous  membrane  of  one  pelvis  had  a  spot  of  ecchymosis. 
Bladder  empty  and  contracted ;  some  small  pink  spots  on  its  mucous 
membrane.  (Esophagus  :  the  mucous  membrane  had  a  vermilion 
hue.  Stomach  presented  a  pink  colour  on  its  inferior  surface,  near  its 
middle.  Duodenum  tolerably  healthy.  Small  intestines  healthy, 
lined  with  thick  yellow  mucus.  Cseeum  and  ileo-csecal  valve  showed 
signs  of  the  most  intense  inflammation  ;  some  portions  of  a  deep  pur¬ 
plish-black  colour,  with  patches  of  sloughing  mucous  membrane, 
tinged  green  by  faeces.  Colon  and  rectum  also  exhibited  traces  of  the 
most  violent  inflammation,  especially  the  ascending  and  transverse 
colon.  Here  were  found  oval  patches  of  sloughing  mucous  mem¬ 
brane,  about  the  size  of  small  almonds,  and  tinged  green  by  faeces 
passing  over  them. 

This  case  is  somewhat  similar  to  that  reported  at  page  396.  In 
both  there  were  the  ordinary  signs  of  irritation,  and  in  both  there 
was  complete  suppression  of  urine,  continuing  throughout  the  whole 
duration  of  the  case.  The  former  case  terminated  fatally  in  nearly 
four  days  :  in  the  present  instance  the  duration  was  four  and  a  half 
days.  There  was,  however,  one  remarkable  difference  in  the  symp¬ 
toms,  which  shows  what  anomalies  may  be  encountered  in  the  action 
of  this  poison.  In  the  first  case  salivation  made  its  appearance  so 
early  as  four  hours  after  two  drachms  of  the  poison  had  been  taken : 
in  the  present  case,  one  drachm  was  taken ;  and  although  the  indivi¬ 
dual  survived  nearly  five  days ,  there  was  no  salivation  at  any  time. 
In  the  first  case,  the  large  intestines  were  highly  inflamed  throughout : 
in  the  present  instance  the  inflammation  was  most  marked  about  the 
caecum  and  ileo-csecal  valve. 

QUANTITY  REQUIRED  TO  DESTROY  LIFE. 

This  is  a  question  which  it  is  somewhat  difficult  to  answer  with 
any  degree  of  certainty,  since  it  is  only  by  accident  that  the  quantity 
taken  can  be  ascertained,  and  the  fatal  effects  must  vary  according  to 
many  circumstances.  A  child,  aged  three  years,  died  in  twenty-three 
days  from  the  effects  of  twelve  grains  of  corrosive  sublimate.  The 
smallest  dose  which  is  reported  to  have  destroyed  life  was  three  grains. 
This  was  also  in  the  case  of  a  child,  and  the  quantity  was  accurately 
determined  from  the  fact  of  its  having  been  made  up  by  mistake  for 
three  grains  of  calomel,  which  the  physician  intended  to  order.  (This 
case  is  referred  to  in  the  Lancet,  1845,  p.  297.)  A  very  loose  and 
imperfect  report  either  of  the  same  or  of  a  similar  case  is  given  in  the 
Ann.  d’Hyg.,  1835,  i.  225.  It  is  stated  that  three  children  lost  their 
lives.  It  is  probable  that,  under  favourable  circumstances,  from  three 
to  five  grains,  or  even  less,  would  destroy  an  adult.  In  the  case  of 
Reg.  v.  Robertshaw  (Carlisle  Lent  Assizes,  1845),  there  is  reason  to 
believe  that  two  or  not  more  than  three  grains  were  taken,  and  proved 
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fatal  to  an  adult.  (Med.  Gaz.  xxxv.  778.)  In  its  power  as  a  poison, 
it  is  therefore  somewhat  similar  to  arsenic.  Persons  have,  however, 
been  known  to  recover  who  have  taken  very  large  doses,  when  reme¬ 
dies  were  timely  administered,  or  vomiting  was  promoted.  In  an 
instance,  reported  in  the  Journal  de  Pharmacie,  a  man  recovered  in 
three  days  after  having  taken  one  drachm  of  the  poison.  In  the 
Medical  Gazette  (xiv.  63),  Dr.  Booth  mentions  a  case  where  an  ounce 
of  corrosive  sublimate  had  been  swallowed  after  a  full  meal ;  and  by 
timely  vomiting,  the  subject  of  this  rash  act  escaped  with  comparative 
impunity.  In  a  case  by  Dr.  Percy  (Med.  Gaz.  xxxi.  942),  a  girl  aged 
seventeen,  mixed  thirty  grains  in  coarse  powder  with  water  in  a  tea¬ 
cup,  and  then  swallowed  the  liquid.  A  considerable  quantity  re¬ 
mained  in  the  cup.  Symptoms  of  poisoning  came  on,  hut  the  girl 
recovered.  The  reporter  doubted  whether  any  of  the  poison  reached 
the  stomach.  A  most  interesting  case  of  recovery  after  forty  grains 
had  been  taken  in  whiskey,  under  circumstances  favourable  to  its  fatal 
operation,  i.  e.  on  an  empty  stomach,  is  recorded  by  Dr.  Andrews. 
(Cormack’s  Journal,  Peb.  1845,  102.)  The  patient  was  a  woman  of 
sixty-five.  The  actually  smallest  dose  required  to  destroy  an  adult, 
under  ordinary  circumstances,  cannot  therefore  be  determined  at  pre¬ 
sent  from  any  reported  facts.  Judging  from  the  effects  produced  by 
small  quantities  used  medicinally,  possibly  the  average  fatal  dose  may 
not  differ  widely  from  that  of  arsenic,  i.  e.  two  or  three  grains.  Experi¬ 
ments  on  animals  cannot  settle  this  question, —  observations  on  man 
must  be  purely  accidental,  and  the  cases  that  have  yet  occurred  are  not 
conclusive  on  the  point.  The  doses  either  go  beyond,  or  fall  short  of, 
what  may  be  fairly  assigned  as  a  possibly  fatal  dose.  That  one  per¬ 
son  has  actually  recovered  after  swallowing/br^y  grams  of  this  poison, 
does  not  show  that  twenty  or  thirty  grains  might  be  taken  with  im¬ 
punity  ;  although  this  absurd  argument  was  used  in  respect  to  prussic 
acid  by  some  of  the  medical  defenders  of  Tawell !  If  true  of  one,  it 
would  be  equally  true  of  all  poisons.  In  order  to  determine  the 
minimum  fatal  dose  of  a  poison,  its  known  general  effects,  either  me¬ 
dicinal  or  otherwise,  must  be  taken  into  account,  or  a  medical  opinion 
will  assuredly  lead  to  error. 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE, 

In  an  acute  case,  an  individual  commonly  dies  in  from  one  to  five 
days.  But  death  may  take  place  much  sooner  or  much  later  than 
this.  A  person  has  been  known  to  die  from  the  effects  of  this  poison 
in  eleven  hours  (Christison,  402) ;  and  in  one  instance  of  a  child 
two  years  old,  by  whom  twelve  grains  had  been  taken,  death 
probably  occurred  in  six  hours.  (Niemann’s  Taschenbuch,  451.)  A 
case  is  reported  in  which  a  child,  aged  seven,  was  killed  in  three  hours 
by  eighteen  grains  of  corrosive  sublimate.  In  the  following  instance 
the  period,  although  inferential,  was  probably  even  shorter.  It  is  re¬ 
ported  by  Mr.  Illingworth.  (Med.  Gaz.  xxxi.  557.) 
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A  man,  eet.  30,  was  found  dead  on  the  4th  December,  1842,  at 
half-past  seven  a.m.  He  had  vomited  some  half-digested  food,  mixed 
with  blood  and  mucus.  On  a  shelf  near  him  was  a  drinking-horn, 
containing  about  three  drachms  of  corrosive  sublimate.  It  was  ascer¬ 
tained  at  the  inquest  that  he  had  died  from  the  effects  of  this  poison. 
He  had  put  water  into  the  drinking- vessel,  and  had  probably  swal¬ 
lowed  the  poison  while  thus  loosely  suspended, — the  exact  quantity 
taken  could  not  he  ascertained.  The  deceased  was  last  seen  alive  at 
half-past  eleven  the  preceding  evening ;  therefore  only  eight  hours 
before  he  was  found  dead.  When  discovered,  the  face  and  the  extre¬ 
mities  were  cold.  From  all  the  circumstances  it  was  inferred  that, 
even  admitting  the  deceased  to  have  taken  the  poison  immediately 
after  he  was  last  seen  alive,  he  could  not  have  been  dead  for  less  than 
six  hours.  This  would  carry  the  duration  of  the  case  to  two  hours 
from  the  time  of  taking  the  poison. 

The  following,  communicated  to  me  by  Mr.  John  Welch,  is  re¬ 
markable  as  being,  I  believe,  the  most  rapidly  fatal  instance  of  poisoning 
by  corrosive  sublimate  on  record.  On  Friday  evening,  June  19,  1846, 
about  five  minutes  after  six,  Mr.  Welch  was  summoned  to  attend  a 
man  who  was  said  to  have  taken  poison,  but  of  what  land  was  not 
known,  except  that  its  appearance  was  white.  A  period  of  less  than 
five  minutes  had  elapsed  before  Mr.  Welch  saw  the  patient.  On  his 
arrival  he  found  the  man  totally  insensible  ;  the  breathing  somewhat 
laborious  (almost  inclined  to  stertor) ;  pulseless  at  the  wrist,  with  a 
countenance  pallid,  but  neither  anxious  nor  distorted.  In  less  than  a 
minute  after  his  arrival,  without  any  struggling  or  convulsions,  he 
died.  On  examining  the  mouth,  lips  (interiorly),  and  fauces,  they 
presented  an  entirely  uniform  appearance  in  colour,  such  as  “  would 
immediately  follow  the  application  of  a  strong  solution  of  lunar 
caustic  in  other  words,  they  were  white  and  corroded.  This  led  to 
a  suspicion  of  the  nature  of  the  poison.  Near  the  body,  was  found 
some  port  ion  of  the  contents  of  the  stomach,  of  a  watery  character, 
tinged  with  mucus.  This  was  collected:  it  amounted  to  about  a 
large  teaspoonful,  shewing  how  little  he  had  vomited.  The  room,  as 
well  as  his  person,  were  closely  examined,  but  no  trace,  either  of 
poison  or  of  paper  which  might  have  contained  it,  could  be  found. 
The  fire,  which  was  almost  out,  had  a  piece  of  twisted  paper  on 
it ;  but  this  was  so  burnt  to  a  cinder,  that  it  fell  to  pieces  in  trying 
to  remove  it.  The  external  jugular  vein  was  opened  by  Mr. 
AY  elch  when  he  was  first  called,  as  the  compression  on  the  brain  ap¬ 
peared  to  be  the  most  urgent  symptom :  but  little  blood  flowed  from 
the  incision.  On  inquiry,  Mr.  AA7elcli  ascertained  the  following  par¬ 
ticulars  : — The  deceased  was  a  man  of  intemperate  habits,  aged  about 
thirty ;  and  on  the  afternoon  of  this  occurrence  had  been  drinking,, 
which  may  account  in  a  great  measure  for  the  stertor  and  want  of 
sensibility.  Between  five  and  six  o’clock  he  sent  his  wife  out  for 
some  porter,  and  while  she  was  gone  he  mixed  a  white  powder  (corro- 
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sive  sublimate)  in  a  milk-cup,  with  some  tea,  and,  after  pouring  it  into 
a  cup,  drank  it  off.  On  her  return,  seeing  the  froth  issuing  from  his 
mouth,  she  taxed  him  with  having  taken  poison,  which  he  admitted. 
She  immediately  raised  an  alarm,  which  brought  to  her  assistance 
some  neighbours,  who  went  for  medical  aid.  They  were  unsuccessful 
until  they  found  Mr.  Welch,  and  he  reached  the  spot  in  less  than  five 
minutes :  so  that,  from  the  time  the  first  alarm  was  given,  which  was 
at  ten  minutes  to  six  (so  sworn  to  by  one  of  the  witnesses),  and  the 
arrival  of  Mr.  Welch,  which  he  noticed  to  be  at  ten  minutes  after  six, 
not  more  than  twenty  minutes  could  have  elapsed  ;  and  adding  to  that 
another  additional  five  minutes — that  being  the  time  his  wife  was 
away  fetching  the  porter,  which  was  at  a  public-house  only  three  or 
four  doors  off — it  appears  certain  that  the  death  of  this  man  took 
place  in  less  than  half  an  hour.  According  to  the  account  given  by 
a  bystander,  the  only  symptoms  of  which  the  deceased  complained, 
were  a  burning  heat  in  the  mouth  and  great  nausea.  The  ordinary 
train  of  symptoms  peculiar  to  this  poison  do  not  appear  to  have  pre¬ 
sented  themselves.  Mr.  Welch  subsequently  analyzed,  not  only  the 
liquid  which  was  in  the  cup,  but  also  the  vomited  matters ;  and  the 
results,  in  both  cases,  clearly  proved  that  corrosive  sublimate  had 
been  taken.  An  inquest  was  held,  and  the  jury  returned  a  verdict, 
“  That  the  deceased  had  died  from  the  effects  of  corrosive  sublimate, 
taken  whilst  in  a  fit  of  temporary  insanity  brought  on  by  repeated 
intemperance.”  No  post-mortem  examination  was  made,  as,  from  the 
satisfactory  evidence  of  the  cause  of  death,  the  coroner  did  not  regard 
it  as  necessary.  Considering  the  striking  peculiarity  of  this  case, 
namely,  its  rapidly  fatal  termination,  this  is  much  to  be  regretted,  as 
it  might  have  added  some  interesting  facts  to  our  pathological  know¬ 
ledge  of  the  early  effects  produced  by  this  poison  on  the  body. 

Mr.  Bigsley  has  published  a  case  which  proved  fatal  in  two  hours 
and  a  half ;  but  the  poison  was  a  solution  of  the  nitrate  of  mercury, 
not  corrosive  sublimate.  On  the  other  hand,  the  case  may  be  pro¬ 
tracted  for  several  days  :  the  following  summary  will  not  only  shew 
this,  but  will  also  prove  that  the  time  at  which  the  poison  destroys 
life,  cannot  be  inferred  from  the  quantity  taken.  In  a  case  related  by 
Dr.  Venables,  two  drachms  of  the  poison  killed  a  woman  in  eight  days, — 
and  in  another  that  occurred  to  Mr.  Watson  of  Edinburgh,  about  the 
same  quantity  destroyed  life  in  six  days.  In  a  third,  reported  by  Sobern- 
heim,  three  drachms  did  not  kill  for  eleven  days ;  while  in  an  instance, 
referred  to  by  Niemann,  (Tasch.  d.  Arzneiw.  452,)  where  one  ounce  of 
the  poison  was  swallowed,  the  person  did  not  die  until  the  sixth  day. 
In  death  from  chronic  poisoning,  the  case  may  be  protracted  almost 
indefinitely. 

TREATMENT. 

If  vomiting  do  not  already  exist,  it  must  be  promoted  by  the 
exhibition  of  emetics.  Various  antidotes  have  been  suggested  for 
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this  poison ;  and  among  these,  albumen  both  of  the  yolk  and  white  of 
egg  mixed  with  water,  is  perhaps  the  best  fitted  to  counteract  its  effects. 
This  remedy  appears  to  have  been  beneficial  even  when  it  was  not 
taken  until  some  time  after  the  poison  had  been  swallowed.  (See 
Chapter  on  Antidotes,  ante,  p.  92.)  Gluten  may  also  be  used : — 
this  may  be  prepared  by  washing  flour  in  a  muslin  bag,  under  a  cur¬ 
rent  of  water.  Should  the  case  be  urgent,  the  flour  may  be  at  once 
exhibited  in  the  form  of  a  thick  paste  mixed  with  water.  Gluten  may 
often  be  obtained  in  this  way,  when  albumen  is  not  at  hand.  M. 
Bouchardat  states  that  Cullerier  saved  two  hundred  patients  who  had 
taken  an  overdose  of  corrosive  sublimate,  by  making  them  swallow,  in 
twenty-four  hours,  from  seven  to  eight  quarts  of  milk,  with  decoction 
of  linseed  and  warm  water.  (Gaz.  Med.  9  Jan.  1847.)  These  anti¬ 
dotal  liquids  may  be  serviceably  employed  for  the  purpose  of  favouring 
the  expulsion  of  the  poison  by  vomiting,  on  which  the  safety  of  the 
patient  essentially  depends. 

Among  the  numerous  chemical  antidotes  proposed,  M.  Mialhe  has 
recommended  the  hydrated  proto-sulphuret  of  iron ;  but  Orfila  has 
proved  that  this  substance  is  totally  inefficacious  when  not  given  until 
after  the  lapse  of  ten  or  fifteen  minutes  from  the  time  at  which  the 
poison  has  been  swallowed.  (Toxicologie,  i.  720.)  The  same  objection 
holds  to  the  hydrated  persidpliuret  recommended  by  M  Bouchardat. 

In  all  cases,  the  entire  expulsion  of  the  poison  from  the  stomach 
should  be  looked  to  by  the  practitioner ;  and  albumen  or  gluten  may 
be  given  at  the  same  time  to  aid  the  efforts  of  vomiting.  The  use  of 
the  stomach-pump  is  of  questionable  propriety ;  since  if  the  parietes  of 
the  oesophagus  and  stomach  be  much  softened  and  corroded,  very  slight 
force  in  its  employment  might  lead  to  perforation.  In  order  to  check 
excessive  salivation,  Mr.  Allison  has  recommended  small  doses  of 
chlorate  of  potash.  (See  Med.  Gaz.  xxxviii.  953.) 


CHAPTER  XXVI. 

chemical  analysis  in  the  solid  state — reduction-process — 

TESTS  FOR  CORROSIVE  SUBLIMATE  IN  SOLUTION — THEIR  DELI¬ 
CACY —  OBJECTIONS  TO  THEIR  EMPLOYMENT — IN  ORGANIC  LIQUIDS 
— DETECTION  OF  MERCURY  IN  THE  TISSUES— IN  ORGANIC  SOLIDS — 
CALOMEL — ITS  EFFECTS — ITS  ALLEGED  CONVERSION  TO  CORROSIVE 
SUBLIMATE — WHITE  PRECIPITATE — OXIDES  OF  MERCURY — GREY 
POWDER — RED  PRECIPITATE — VERMILION— BICYANIDE  OF  MER¬ 
CURY — TURBITH  MINERAL — NIRATES  OF  MERCURY — PROPORTION 
OF  MERCURY  IN  PHARMACEUTICAL  PREPARATIONS. 

CHEMICAL  ANALYSIS. 

In  the  solid  state. — We  will  first  suppose  that  the  poison  is  in  the  solid 
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state,  and  in  the  form  of  a  white  powder.  1 .  A  small  quantity  heated  on 
thin  platina  foil  is  entirely  volatilized  at  a  moderate  heat, — (care  should 
be  taken  in  performing  this  experiment,) — in  this  property  corrosive  sub¬ 
limate  resembles  arsenic,  but  differs  in  all  other  respects.  2.  It  is  very 
soluble  in  water, — if  the  water  be  warmed,  the  powder  will  be  dissolved 
instantly.  3.  A  small  quantity  of  the  powder  dropped  into  a  white 
saucer,  containing  a  solution  of  iodide  of  potassium,  is  turned  of  a 
bright  scarlet  colour.  4.  Dropped  into  potash  in  a  similar  way  it  is 
turned  of  a  yellow  colour.  5.  Into  a  solution  of  hydrosulphuret  of 
ammonia,  it  is  tamed  black,  6.  When  a  few  grains  are  rubbed  on  a 
clean  surface  of  copper,  with  a  mixture  of  one  part  of  muriatic  acid, 
and  two  parts  of  water,  a  bright  silvery  stain  is  produced,  which  is 
entirely  volatilized  by  heat.  If  zinc  or  tin-foil  be  used  instead  of 
copper,  the  surface  acquires  a  silvery  lustre,  and  the  metal  becomes 
remarkably  brittle.  7.  When  mixed  with  three  or  four  parts  of  cal¬ 
cined  carbonate  of  soda,  and  heated  in  a  small  tube  similar  to  that 
employed  in  the  analysis  of  arsenic,  the  metal  is  reduced ;  and  a  ring 
of  bright  globules  of  mercury  is  formed,  while  common  salt  remains  in 
the  tube.  For  the  success  of  this  experiment,  the  materials  must  be 
quite  dry,  and  the  tube  at  first  gently  heated ;  any  undecomposed 
corrosive  sublimate  that  may  be  sublimed,  should  be  driven  higher 
up,  before  finally  applying  a  strong  heat,  so  that  the  ring  of  mercury 
may  not  be  obscured  by  it.  This  last  experiment  is  conclusive  of  the 
nature  of  the  substance;  because  mercury,  being  the  only  liquid  metal,  is 
the  only  metal  which  sublimes  in  globules.  If  the  end  of  the  reduction 
tube,  containing  the  fused  chloride  of  sodium  left  as  a  residue  in  the 
decomposition,  be  filed  off,  reduced  to  powder  and  boiled  in  water  with 
a  little  nitric  acid,  a  solution  is  obtained  in  which,  on  the  addition  of 
nitrate  of  silver,  chlorine  may  be  proved  to  exist.  The  analysis  is 
then  complete.  The  properties  mentioned  under  1,  2,  and  5,  are 
possessed  in  common  by  other  bodies  ;  but  the  other  characters  are 
peculiar  to  the  persalts  of  mercury :  and  when  the  results  agree, 
render  it  absolutely  certain  that  the  powder  must  be  a  persalt  of  that 
metal.  The  action  of  nitrate  of  silver  upon  the  solution  of  the  residue 
will  prove  that  the  persalt  must  have  been  a  chloride.  There  are 
therefore  no  objections  to  this  mode  of  analysis.  The  experiment  of 
reduction  will  answer  with  any  visible  quantity  of  the  poison.  An 
excellent  reducing  agent  has  been  proposed  by  Dr.  Frampton,  namely, 
pulverulent  metallic  silver.  Four  parts  of  this  should  be  used  to  one 
of  corrosive  sublimate.  (See  Med.  Gaz.  xxxii.  384.) 

The  weight  of  the  metallic  sublimate  may  be  determined  in  the 
same  way  as  that  as  that  of  arsenic  (p.  336,  ante),  and  it  may  be  pre¬ 
served  in  like  manner,  i.  e.  by  hermetically  sealing  the  tube. 

In  solution  in  water. — It  is  very  soluble  in  water,  (ante,  p.  383), 
forming  a  clear  solution,  which,  when  concentrated,  has  a  faintly  acid 
reaction  and  a  strong  metallic  taste.  A  few  drops  of  the  solution 
may  be  first  gently  evaporated  on  a  slip  of  glass,  and  then  set  aside  to 
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crystallize.  If  it  be  corrosive  sublimate,  it  forms  slender  opake  silky 
prisms,  sometimes  of  considerable  length,  and  intersecting  each  other. 
When  a  weak  solution  of  iodide  of  potassium  is  dropped  on  them, 
they  acquire  a  bright  scarlet  colour,  and  chloride  of  potassium  is 
formed.  These  characters,  which  may  be  obtained  from  the  minutest 
crystal  and  only  one  drop  of  solution,  prove  that  the  body  dissolved  in 
water,  is  corrosive  sublimate ;  it  is  thus  distinguished  from  every 
other  mineral  poison,  and  all  other  substances  whatever. 

TESTS. 

1.  Potash. — On  adding  a  small  quantity  of  caustic  potash  to  the 
solution,  a  reddish-coloured  precipitate  falls,  becoming  yellow  by  the 
addition  of  a  larger  quantity  of  alkali.  This  precipitate,  when  washed, 
dried,  and  heated  in  a  reduction  tube,  yields  a  well-defined  ring  of 
metallic  mercury.  The  filtered  liquid  will  be  found,  on  being  tested 
with  nitrate  of  silver,  to  contain  chloride  of  potassium,  thus  proving 
that  the  mercury  was  combined  with  chlorine, — and  that  the  com¬ 
pound  was  soluble  in  water.  2.  Protochloride  of  tin. — On  adding 
this  test  in  rather  large  quantity  to  the  solution,  a  white  precipitate  at 
first  falls  down,  (calomel),  becoming  speedily  of  a  slate-grey  colour, 
and  afterwards  almost  black.  On  warming  the  liquid  it  soon  becomes 
clear,  while  a  heavy  precipitate,  in  great  part  formed  of  pure  metallic 
mercury,  falls  to  the  bottom  of  the  vessel.  The  mercury  may  be  col¬ 
lected  by  pouring  the  liquid  on  a  filter,  and  afterwards  warming  the 
filter ;  or  its  presence  may  be  easily  demonstrated  by  pouring  the 
water  carefully  from  the  precipitate,  and  forcing  down  upon  this  a  slip 
of  bibulous  paper  ; — this  absorbs  the  water  from  the  mercury,  and  the 
pressure  condenses  the  metal  into  one  or  more  well-defined  globules. 
3.  Sulphuretted  hydrogen  gas. — This  gives  at  first  a  precipitate, 
partly  black  and  partly  white,  (chlorosulphuret),  becoming  entirely 
black  when  the  current  of  gas  has  been  allowed  to  pass  in  for  some 
time.  Ily dr o sulphur et  of  ammonia  gives  a  similar  precipitate  in  the 
solution;  —  thus  clearly  distinguishing  corrosive  sublimate  from 
arsenic.  The  test  acts  equally  in  an  acid  solution  of  the  salt.  The 
precipitated  black  sulphuret  of  mercury,  dried  and  heated  with  car¬ 
bonate  of  soda  or  metallic  silver,  easily  furnishes  a  ring  of  pure 
metallic  mercury.  4.  Precipitation  by  metals. — If  we  acidulate  the 
liquid  with  a  few  drops  of  diluted  muriatic  acid,  and  introduce  a  slip 
of  bright  copper,  or  what  is  better,  fine  copper-gauze,  it  is  soon  coated 
with  metallic  mercury,  having  more  or  less  of  a  silvery  lustre,  especially 
on  friction.  On  heating  the  copper  in  a  reduction-tube,  the  mercury 
may  be  obtained  in  well-defined  globules.  If,  instead  of  copper,  we 
employ  finely  powdered  silver,  as  recommended  by  Dr.  Tramp  ton,  the 
results  are  more  satisfactory ;  and  a  larger  quantity  of  mercury  is  pro¬ 
cured  in  the  sublimate.  Pure  tin  or  finely -laminated  zinc  may  be 
also  usefully  employed.  While  the  zinc  acquires  a  silvery  whiteness, 
it  becomes  brittle,  and  when  broken  up  and  heated  in  a  reduction-tube 
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an  abundant  sublimate  of  metallic  mercury  is  obtained.  5.  The  gal¬ 
vanic  test. — There  are  various  ways  in  which  galvanism  may  be 
applied  to  the  detection  of  mercury  in  corrosive  sublimate.  Dr. 
Wollaston,  on  one  occasion,  employed  an  iron  key  and  a  guinea:  he 
placed  a  drop  of  the  suspected  solution  on  a  surface  of  gold,  and  touched 
it  and  the  gold  with  the  key: — the  mercury  was  deposited  on  the  gold 
in  a  bright  silvery  stain.  The  following  is  a  ready  method  of  pro¬ 
ducing  the  metal.  Place  a  few  drops  of  the  solution  on  a  clean 
surface  of  copper  and  slightly  acidulate  it  with  muriatic  acid  : — then 
touch  the  copper  through  the  solution  with  a  slip  of  zinc  foil. 
Wherever  the  copper  is  touched  by  the  zinc,  the  mercury  is  deposited, 
and  on  washing  the  surface  with  diluted  muriatic  acid  or  ammonia 
a  silvery  stain  is  left,  which  is  immediately  dissipated  by  the  heat  of 
a  spirit-lamp.  The  experiment  may  be  modified  by  twisting  a  slip  of 
zinc  round  a  slip  of  bright  copper,  or  copper  gauze,  and  introducing 
them  into  the  liquid ; — any  change  of  colour  or  tarnish  is  very  apparent 
on  the  copper.  Mercury  is  deposited  on  both  metals.  A  surface  of 
gold  vdth  zinc  foil  is,  perhaps,  more  delicate  than  a  surface  of  copper 
as  a  test  of  the  presence  of  mercury.  Applied  in  a  way  to  be  presently 
explained,  it  will  detect  the  metal  when  nearly  every  other  method 
fails.  Other  tests  have  been  proposed ;  but  I  omit  all  notice  of  them, 
because  the  foregoing  are,  in  my  opinion,  quite  sufficient  for  every 
practical  purpose. 

Delicacy  of  the  tests. —  It  may  be  proper  to  mention  here  the  relative 
action  of  these  tests.  The  protochloride  of  tin,  added  to  the  8640th 
of  a  grain  of  corrosive  sublimate,  dissolved  in  one  drop  of  water  in  a 
minute  tube,  produced  a  dark  grey  discoloration,  from  which  in  twenty- 
four  hours  a  black  substance  separated .  This,  however,  was  in  such  small 
quantity  that  it  was  impossible  to  determine  whether  it  did  or  did  not 
contain  any  mercury.  This  test  added  to  one  fluid-drachm  of  water 
holding  dissolved  the  144th  of  a  grain  of  corrosive  sublimate,  produced 
great  turbidness,  and  a  finely-divided  precipitate  fell  down  in  twenty- 
four  hours.  From  this  precipitate  it  was  found  impossible  to  procure 
any  portion  of  metallic  mercury.  On  an  equal  quantity  of  the  same 
solution,  iodide  of  potassium  had  no  effect  whatever ;  but  the  hydro- 
sulphuret  of  ammonia  gave  a  dark  greenish-black  colour  without  any 
decided  precipitate.  Coils  of  gold  and  zinc  foil,  and  of  copper  and 
zinc  foil,  which  failed  to  detect  the  8640th  grain  in  the  smallest  possible 
quantity  of  water,  were  now  introduced  into  two  quantities  of  liquid 
containing  each  the  144th  of  a  grain  in  one  fluid-drachm,  and  a  drop  of 
diluted  muriatic  acid  was  added.  There  was  no  apparent  change  for 
several  hours.  After  twenty-four  hours  the  copper  and  gold  were 
coated,  the  former  having  a  bright  silvery  lustre.  The  film  of  mercury 
on  the  copper,  was  so  thin  that  no  globules  could  be  obtained  on  heating 
the  metal  in  a  reduction-tube.  From  the  gold  and  zinc,  however,  two 
well-defined  globules  of  mercury,  perceptible  only  by  the  aid  of  a  lens, 
were  procured.  These  are  perhaps  the  limits  of  the  application  of  the 


410  PROCESS  FOR  CORROSIVE  SUBLIMATE  IN  ORGANIC  LIQUIDS. 


tests  for  this  poison ;  and  it  would  appear,  therefore,  that  by  the  galva¬ 
nic  test  we  may  procure  clear  evidence  of  the  presence  of  mercury  in 
cases  where  the  protochloride  of  tin  fails  to  separate  it  in  a  distinctly  re¬ 
cognizable  form.  With  respect  to  the  silver  test  of  Dr.  Brampton,  it  is 
very  delicate,  and  perhaps  only  inferior  in  action  to  gold  and  zinc.  I 
found  in  my  experiments  that  no  mercurial  sublimate  was  obtained, 
when  the  quantity  of  corrosive  sublimate  was  the  144th  of  a  grain  in 
one  fluid-drachm  of  water ;  and  this  was  after  long  boiling,  and  several 
hours’  contact.  Dr.  Frampton  does  not  appear  to  have  operated  on 
less  than  a  grain  of  the  poison,  confining  himself  merely  to  the  effects 
of  dilution ;  but  he  found  that  the  silver  test  enabled  him  to  detect 
mercury  when  the  quantity  of  corrosive  sublimate  was  no  more  than 
one  grain  in  eight  fluid  ounces  of  water.  There  is  no  doubt  that  this 
test  is  sufficiently  delicate  for  all  practical  purposes.  Before  we  employ 
it,  we  should  satisfy  ourselves  that  the  silver  contains  no  mercury,  by 
heating  a  portion  of  it  in  a  reduction-tube. 

Objections. — Among  the  above-mentioned  tests,  there  is  only  one 
to  which  any  objection  can  be  offered,  namely, — 3.  Sulphuretted  hy¬ 
drogen  gas,  or  hydrosulphuret  of  ammonia.  Either  one  or  both  of  these 
re-agents  will  give  a  black  or  dark  brown  precipitate  with  several  metals, 
as  for  example  with  the  salts  of  lead,  copper,  bismuth,  silver,  nickel, 
and  some  of  the  compounds  of  tin  (p.  153,  ante).  The  precipitate  de¬ 
rived  from  mercury  is,  however,  distinguished  from  all  the  others,  by 
the  fact  that  it  easily  yields  this  metal  when  dried  and  heated  in  a  tube 
with  carbonate  of  soda  or  metallic  silver.  Again,  the  objection  is  at 
once  answered  by  the  fact,  that  the  other  tests  are  conclusive  of  the 
presence  of  a  mercurial  salt :  it  could  only  apply  when  the  production 
of  a  black  precipitate  from  sulphuretted  hydrogen  was  alone  relied 
on,  as  evidence  of  the  presence  of  a  mercurial  salt.  Hitherto 
it  will  be  seen  that  the  analysis  has  been  chiefly  confined  to 
the  demonstration  of  the  mercury.  In  speaking  of  the  potash-test, 
the  means  of  proving  the  presence  of  chlorine  were  pointed  out :  but 
the  nitrate  of  silver  may  be  at  once  added  to  a  solution  of  the  poison 
itself.  It  has  been  said  that  this  is  objectionable,  because  calomel  is 
also  precipitated.  Admitting  that  this  is  the  case,  still  the  test  is 
equally  applicable ;  because  there  is  no  other  soluble  salt  of  mercury 
w'hich  gives  a  precipitate  with  nitrate  of  silver,  insoluble  in  nitric  acid, 
except  corrosive  sublimate. 

In  liquids  containing  organic  matter. — The  same  process  of  analysis 
wiLl  apply  to  the  vomited  matters  and  contents  of  the  stomach.  Masses 
of  corrosive  sublimate  may  be  sometimes  locked  up  in  thick  viscid 
mucus ;  and  in  such  cases,  the  coarse  powfier  being  heavy,  it  may  be 
sometimes  separated  by  simply  agitating  the  viscid  liquid  in  water,  and 
then  decanting  it  suddenly.  This  poison  is  decomposed  and  precipi¬ 
tated  by  many  organic  principles,  such  as  albumen,  fibrin,  mucous 
membrane, — also  by  gluten,  tannin,  and  other  vegetable  substances. 
Thus,  then,  we  cannot  always  expect  to  find  it  in  a  state  of  solution. 
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We  must  filter  in  order  to  separate  the  liquid  from  the  solid  portion ; 
and  our  first  object  will  be  to  determine  whether  any  of  the  poison  is 
held  in  solution.  If  the  liquid  be  clear,  the  protochloride  of  tin  may 
be  used  as  a  trial-test :  if  an  abundant  grey  precipitate  be  formed, 
the  poison  is  probably  present  in  large  quantity.  I  have  found  occa¬ 
sionally  useful,  as  a  trial-test,  the  galvanic  reduction  of  a  portion  of 
the  liquid  on  copper-foil,  by  means  of  zinc  and  a  small  quantity  of 
diluted  muriatic  acid.  Supposing  that  one  or  both  of  these  tests  give 
strong  evidence  of  the  presence  of  mercury  dissolved,  we  may  add  to 
the  liquid  one-half  of  its  bulk  of  ether  in  a  bottle,  and  agitate  the 
mixture.  On  allowing  it  to  stand  some  time,  the  greater  part  of  the 
ether  will  rise  to  the  surface,  holding  dissolved  the  corrosive  sublimate, 
which  was  contained  in  the  organic  liquid.  This  may  be  separated 
by  decantation,  by  a  funnel  or  pipette,  and  distilled  in  a  retort : — the 
corrosive  sublimate  is  thus  recovered  in  a  pure  state.  This  process, 
which  was  first  suggested  by  Dr.  Christison,  I  have  found  to  answer 
only  where  the  corrosive  sublimate  was  in  moderately  large  proportion. 
If  none  should  be  thus  procured,  the  following  method  will  detect 
mercury,  even  when  present  in  very  small  quantity  ;  and  this  plan,  of 
course,  applies  to  all  those  cases  where  the  trial  tests  fail  to  give  any 
satisfactory  indications  of  its  presence.  Cut  a  slip  of  fine  gold  foil,  of 
about  one  inch  in  length  and  one-eighth  of  an  inch  in  width ;  it 
should  be  just  large  enough  to  enter  into  a  small  reduction-tube.  We 
then  twist  round  this,  in  a  spiral  form,  a  narrow  slip  of  finely  dami- 
nated  zinc ;  acidulate  the  suspected  liquid  with  a  few  drops  of  diluted 
muriatic  acid,  and  suspend  the  gold  and  zinc  by  a  thread  in  the  midst 
of  it.  Several  such  pieces  may  he  at  once  suspended  in  the  liquid. 
According  to  the  quantity  of  mercury  present,  the  gold  will  be  coated 
with  a  grey- coloured  deposit,  either  immediately  or  in  the  course  of  a 
few  hours.  If  at  the  end  of  ten  or  twelve  hours  the  gold  retains  its 
bright  yellow  colour,  there  is  probably  no  mercury  present,  or  the 
quantity  is  exceedingly  minute.  Supposing  the  gold  to  have  lost  its 
colour,  owing  to  its  having  become  completely  coated,  we  should 
remove  it  and  dip  it  in  ether,  and  afterwards  in  distilled  water,  to 
wash  off  any  corrosive  sublimate  and  organic  matter  adhering  to  it :  it 
should  then  be  dried  in  air  without  being  allowed  to  touch  any  surface, 
and  introduced  into  a  reduction-tube.  The  zinc  may  be  in  part  dis¬ 
solved  ;  but  as  mercury  is  also  deposited  on  this  metal,  whereby  it  is 
commonly  rendered  quite  brittle,  it  may  be  introduced  with  the  gold 
into  the  tube.  On  applying  heat,  a  fine  sublimate  will  soon  appear  iu 
the  cool  part  of  the  tube,  which,  if  not  perceptible  to  the  eye,  may  be 
easily  seen,  by  the  aid  of  a  common  lens,  to  consist  of  minute  glo¬ 
bules  of  mercury.  Slips  of  fine  copper  or  copper-gauze,  with  or  with¬ 
out  zinc  attached,  or  slips  of  pure  laminated  zinc  alone,  may  also  be 
employed  as  a  substitute  for  gold ;  but  in  this  case,  after  removing 
the  metals,  it  is  necessary  not  only  to  wash  in  water,  but  in  a  solution 
of  weak  ammonia,  in  order  to  remove  from  the  mercury  any  adhering 
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salt  of  copper.  The  action  of  copper  is  aided  by  applying  heat  to  the 
solution.  Devergie  has  recommended  tin ; — but  common  tin  is  said 
to  be  often  contaminated  with  mercury.  There  is  no  doubt  that  the 
silver  test  of  Dr.  Frampton  is  preferable  to  the  use  of  tin.  According 
to  the  experiments  of  this  gentleman,  mercury  is  easily  separated  by 
means  of  silver  on  long  boiling,  when  the  poison  is  in  an  extreme  state 
of  dilution.  (Med.  Gaz.  Oct.  1843.)  I  found  that  a  few  drops  of  an 
organic  liquid,  containing  corrosive  sublimate,  which  was  prepared  live 
years  before,  yielded,  on  boiling  it  with  metallic  silver  and  muriatic 
acid,  satisfactory  evidence  of  mercury  in  the  course  of  a  few  minutes. 
Dr.  Frampton  recommends  that  the  deposit  should  be  boiled  in  potash 
to  remove  organic  matter,  and  then  digested  in  ammonia,  to  dissolve 
the  chloride  of  silver  formed : — but  there  is  an  objection  to  this 
in  the  fact,  that  potash,  on  boiling,  reduces  the  chloride  to  oxide  of 
silver,  and  this,  with  ammonia,  might  produce  a  fulminating  com¬ 
pound.  The  ammonia  should  therefore  be  first  employed.  Simple  wash¬ 
ing  in  water  will  commonly  be  found  sufficient.  The  reduction  by 
silver  would  be  convenient,  when  the  quantity  of  organic  liquid  was 
small ;  but  otherwise  we  should  prefer  the  use  of  gold  and  zinc. 
Should  there  be  any  difficulty  in  procuring  stout  gold-foil  for  this  ex¬ 
periment,  copper  covered  with  a  layer  of  gold  will  answer  equally  well. 
Copper  foil  may  be  gilt  by  the  ordinary  process  of  electro-gilding,  using 
the  cyanide  of  potassium  as  the  solvent  for  gold ;  or  slips  of  copper  and 
fine  copper  wire  or  gauze  coiled  up  may  be  covered  with  a  thin  layer 
of  gold,  by  boiling  them  for  twenty  minutes  in  a  solution  of  chloride 
of  gold,  to  which  crystals  of  bicarbonate  of  potash  have  been  added  in 
excess.  This  mixture  must  be  boiled  for  half  an  hour  before  it  is 
used  for  gilding ;  and  the  copper  should  be  thoroughly  cleaned  by 
plunging  it  into  diluted  nitric  acid,  before  it  is  introduced.  Platina 
may  be  substituted  for  gold  in  this  experiment,  and  gold  or  platina 
wire  may  be  used  instead  of  the  laminated  metals ;  but  the  great  ad¬ 
vantage  of  gold  is,  that  we  can  note  the  degree  and  rapidity  of  deposi¬ 
tion  by  the  loss  of  its  bright  yellow  colour. 

Dilution  interferes  with  the  action  of  the  galvanic  test,  for  I  could 
obtain  no  deposit  on  gold,  from  one  sixteenth  of  a  grain  of  corrosive 
sublimate  in  sixteen  ounces  of  porter.  It  may  be  objected  that  this 
galvanic  process  only  proves  the  presence  of  mercury  :  but  a  medical 
jmist  can  seldom  do  more.  It  would  show  that  mercury  was  present 
in  some  tangible  form ;  and  the  only  common  soluble  salts  of  this 
metal  are  both  highly  poisonous — namely,  corrosive  sublimate  and 
pernitrate : — whether  the  substance  had  acted  as  a  poison  or  not, 
would  be  determined  from  symptoms  and  post-mortem  appearances ; — 
whether  it  had  been  given  or  intended  as  a  medicine  or  not,  would  be 
easily  deduced  from  other  circumstances.  The  only  way  to  prove 
that  the  mercury  was  really  in  the  form  of  corrosive  sublimate,  would 
be  either  by  the  discovery  of  some  undissolved  portions  of  the  solid 
poison  in  the  stomach  or  its  contents : — or  by  a  separation  of  the 
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poison,  when  actually  in  solution,  by  means  of  ether.  The  addition 
of  nitrate  of  silver  to  the  contents  of  the  stomach,  or  to  an  article  of 
food,  in  order  to  detect  the  chlorine,  would  be  in  the  highest  degree 
objectionable ;  since  the  nitrate  of  silver  is  not  only  precipitated 
abundantly  by  most  kinds  of  organic  matter,  hut  also  by  common  salt, 
which,  if  not  taken  as  an  article  of  food,  is  always  present  naturally 
in  the  gastric  secretions.  Such  an  experiment  might  in  certain  cases 
be  the  basis  of  a  chemical  suspicion  of  the  nature  of  the  mercurial 
compound,  but  not  of  a  medico-legal  opinion. 

Let  us  suppose  that  the  filtered  liquid  contains  no  trace  of  a  mer¬ 
curial  salt,  we  must  now  direct  our  attention  to  the  analysis  of  the 
insohible  matters  separated  by  filtration.  These  may  be  boiled  in 
distilled  water  ;  the  liquid  filtered  and  tried  by  ether  ;  if  this  does  not 
succeed,  it  may  be  tried  by  the  galvanic  test.  I  have  found  that  most 
of  the  compounds  which  corrosive  sublimate  forms  with  organic  matter, 
yield  commonly  sufficient  poison  for  detection  by  boiling  them  in  water, 
when  the  analysis  has  not  long  been  delayed.  But  supposing  that  the 
solid  matters, — even  comprising  the  stomach  itself,  cut  into  pieces, — 
yield  no  traces  of  the  poison,  it  will  he  difficult  to  obtain  evidence  of 
its  presence ; — the  process  to  be  presently  described  for  detecting  mer¬ 
cury  in  the  organic  tissues,  may  then  he  resorted  to. 

Dr.  Christison  has  recommended  the  use  of  protochloride  of  tin  as 
a  precipitant  in  organic  mixtures.  If  this  he  used,  the  precipitate 
should  he  well  boiled  in  strong  muriatic  acid,  and  afterwards  in  potash, 
in  order  to  separate  from  it  any  oxide  of  tin  and  organic  matter.  This 
process  is  indispensable,  when  we  wish  to  ascertain  the  total  quantity 
of  mercury  present,  so  that  the  quantity  of  corrosive  sublimate  may  be 
determined.  When  the  protochloride  of  tin  does  not  give  a  precipitate 
in  a  suspected  liquid,  it  is  pretty  certain  that  no  mercury  will  be 
detected  either  by  the  galvanic  or  any  other  test.  When  the  quantity 
of  poison  is  small,  I  have  found  that  there  is  much  trouble  and  some 
risk  of  loss  in  attempting  to  separate  the  mercury  by  the  protochloride 
of  tin,  and  that  it  cannot  he  readily  done.  By  means  of  the  galvanic 
test,  I  was  enabled  to  detect  the  one-sixteenth  part  of  a  grain  of 
corrosive  sublimate  dissolved  in  one  ounce  of  an  organic  liquid,  and 
to  obtain  the  metallic  mercury  from  it  in  less  than  half  an  hour.  The 
deposition  on  the  gold  was  slow,  hut  the  mercury  was  entirely  ac¬ 
cumulated  on  the  metal.  Protochloride  of  tin  gave  an  abundant 
precipitate  with  the  same  proportion  of  poison,  but  it  was  a  much  more 
troublesome  and  tedious  process  to  obtain  the  mercury  from  this 
precipitate. 

It  is  not  possible  to  conceive  a  case  where,  in  an  analysis  of  this 
kind,  the  galvanic  test  would  not  be  immediately  applicable.  This,  it 
w-ill  he  observed,  is  merely  the  medium  for  furnishing  a  ring  of  pure 
metallic  mercury ;  •  and  as  in  the  case  of  arsenic,  it  is  not  so  much 
from  the  quantity  of  arsenic  we  obtain  by  the  reduction-process,  as 
from  the  clear  and  undoubted  evidence  of  its  presence,  in  the  physical 
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and  other  properties  of  the  metal ; — so  in  the  case  of  corrosive  sub¬ 
limate.  it  is  not  necessary  to  precipitate  all  the  mercury  in  a  given 
organic  mixture,  in  order  to  say  that  this  metal  is  there  present. 
Thus,  then,  if  from  an  organic  liquid,  by  means  of  the  galvanic  test, 
we  can  obtain  a  distinct  sublimate  of  mercury,  we  need  not  employ 
either  the  protochloride  of  tin  or  sulphuretted  hydrogen  gas,  to  separate 
the  whole  of  the  poison,  unless  our  object  be  to  determine  the  total 
quantity  present.  An  arsenical  sublimate  weighing  less  than  the 
l-50th  part  of  a  grain,  furnishes  evidence  of  the  presence  of  that  metal ; 
the  same  is  true  of  mercury,  however  the  sublimate  may  be  procured  ; 
and  an  operator  has  no  more  occasion  to  obtain  all  the  mercury  from 
the  corrosive  sublimate  contained  in  a  stomach,  than  he  has  to  obtain 
all  the  arsenic  from  the  arsenious  acid  diffused  through  the  stomach 
and  intestines  in  a  case  of  arsenical  poisoning*. 

The  poison  not  detected. — Corrosive  sublimate  is  not  easily  lost  in 
organic  liquids,  when  it  is  in  moderate  quantity.  A  few  grains  of  this 
poison  were  mixed  with  some  ounces  of  albumen,  gruel,  and  porter, 
in  January  1839.  An  abundant  precipitate  was  formed.  The  mix¬ 
ture  has  been  loosely  exposed  for  eight  years  :  but  the  poison  is  now 
easily  discovered  by  the  protochloride  of  tin,  by  the  galvanic  test,  and 
by  metallic  silver,  both  in  the  supernatant  liquid  and  in  the  precipitate. 
Corrosive  sublimate  is  not  always  found  in  the  stomachs  of  persons 
poisoned  by  it,  although,  from  its  readily  combining  with  the  mucous 
membrane,  it  is  more  likely  to  be  detected  than  arsenic.  In  a  well- 
marked  case,  which  occurred  to  Mr.  Watson,  where  two  drachms 
killed  a  person  in  six  days,  none  was  found  on  a  chemical  analysis  of 
the  contents.  This  may  have  been  partly  due  to  the  length  of 
time  that  had  elapsed.  In  a  case  in  which  two  drachms  were  swal¬ 
lowed,  and  the  man  died  in  four  days,  no  mercury  was  detected  in  the 
stomach  or  tissues,  (p.  398,  ante).  In  Mr..  Illingworth’s  case,  where 
probably  less  was  taken,  and  death  occurred  rapidly,  it  was  freely  de¬ 
tected  in  a  state  of  solution,  (p.  404,  ante). 

If  a  person  has  died  under  symptoms  of  mercurial  poisoning,  it 
will  generally  be  sufficient  that  the  chemical  analysis  should  show  that 
mercury  was  present  in  the  contents  of  the  viscera.  In  what  form 
the  mercury  was  taken,  is  a  fact  which  must  be  proved  by  other  cir¬ 
cumstances  :  but  it  may  be  objected,  whenever  mercury  is  found  in  an 
insoluble  state  in  the  viscera  or  their  contents,  that  it  had  been  derived 
from  some  mercurial  preparation  administered  medicinally,  such  as 
calomel,  blue  pill,  or  grey  powder.  This  must  be  admitted,  as  the 
specific  poison  is  not,  in  such  cases,  readily  susceptible  of  detection ; 
but  the  very  obvious  answer  is,  that  symptoms  and  post-mortem  ap¬ 
pearances  indicate  the  fact  of  poisoning,  and  the  analysis  is  merely 
corroborative.  The  discovery  of  a  soluble  compound  of  mercury  in 
any  suspected  organic  liquid,  whether  administered  or  not,  must 
always  remove  the  suspicion  of  its  being  derived  from  a  medicinal 
preparation  :  if  corrosive  sublimate  have  itself  been  used  as  a  medicine, 
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it  will  be  sufficiently  apparent  from  circumstances.  Besides,  the  dose 
in  such  cases  is  always  extremely  small.  (See  p.  428.) 

Detection  of  absorbed  mercury  in  the  tissues. — The  researches  of 
numerous  chemists,  as  well  as  the  more  recent  experiments  of  MM. 
Danger  and  FI  an  din,  have  removed  any  doubt  which  might  have 
formerly  existed,  respecting  the  absorption  of  mercury  in  cases  of 
poisoning.  It  is  said  that  corrosive  sublimate  is  itself  absorbed,  but  I 
am  not  aware  that  there  is  any  proof  of  this, — all  we  know  is,  that 
mercury  has  been  extracted  from  the  tissues  of  the  body.  The  experi¬ 
mentalists  above  mentioned,  a  few  years  since  presented  a  memoir  to 
the  Academy  of  Sciences,  detailing  their  method  of  detecting  absorbed 
mercury.  They  heat  the  animal  matter,  finely  cut  up,  to  about  212°, 
with  one-third  or  one-half  of  its  weight  of  strong  sulphuric  acid.  In 
an  hour  or  two,  the  whole  forms  a  dark  carbonaceous-looking  liquid. 
It  is  allowed  to  cool,  and  powdered  chloride  of  lime  is  then  gradually 
added.  The  liquid  becomes  whiter  and  more  viscid.  The  quantity  of 
chloride  used  is  about  equal  to  the  weight  of  sulphuric  acid :  it  is 
added  until  the  whole  appears  like  a  white  calcareous  mass.  The 
residue  dried  is  then  digested  in  absolute  alcohol,  which  dissolves  the 
mercurial  compound  :  it  is  now  diluted  with  distilled  water,  and  the 
earthy  residue  is  repeatedly  washed, — the  liquids  being  afterwards 
mixed  and  concentrated.  The  concentrated  liquid  is  placed  in  a 
funnel  terminating  at  an  angle  of  90°  in  a  capillary  point, — the  gal¬ 
vanic  plates  of  gold  and  tin  being  introduced  into  the  contracted  part 
of  the  funnel.  In  this  way  every  drop  of  liquid  comes  in  contact  with 
the  metals,  and  the  gold  is  slowly  covered  with  the  mercury.  It  is 
stated  that  the  metal  has  thus  been  detected  in  a  solution  containing 
the  100,000th  part,  which  shows  that  the  poison  may  be  exceedingly 
diluted  and  yet  susceptible  of  detection.  These  gentlemen  have  thus 
extracted  mercury  from  rather  more  than  three  ounces  of  the  liver  of 
an  animal  poisoned  by  corrosive  sublimate.  What  absolute  quantity 
of  the  poison  they  have  succeeded  in  detecting  in  their  experiments 
is  not  stated.  (See  Comptes  Bendus,  31  Mars,  1845,  951 ;  also, 
Ann.  d’Hyg.  1846,  i.  206.)  This  is  obviously  nothing  more  than  the 
old  galvanic  process,  modified  by  allowing  each  particle  of  liquid  to 
come  slowly  in  contact  with  the  metallic  plates.  The  use  of  the 
chloride  of  lime  does  not  appear  to  be  absolutely  necessary,  and  it 
materially  adds  to  the  bulk  of  the  substance  for  analysis. 

The  diffusion  of  this  poison  through  the  system  even  when  mer¬ 
curial  preparations  have  been  applied  externally,  is  well  illustrated  by 
the  fact  that  Landerer  detected  mercury  in  the  pus  from  the  bubo  of  a 
man  who  had  employed  mercurial  frictions.  (Heller’s  Archiv,  1847, 
H.  2,  p.  185.) 

Any  of  the  processes  elsewhere  described  (see  chapter  on  Analysis, 
ante,  p.  155),  may  be  employed.  We  may  bring  the  organic  matter 
to  a  state  of  perfect  solution  by  muriatic  acid,  we  may  carbonize  it  by 
sulphuric  acid,  or  we  may  entirely  destroy  it  by  nit ro -muriatic  acid. 
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The  surplus  acid,  in  each  case,  must  he  driven  off  or  neutralized  by  an 
alkali  before  copper  gauze  or  the  plates  of  gold  and  zinc  are  used. 
Orfila  states  that  in  boiling  a  solution  of  corrosive  sublimate,  a  portion 
of  the  poison  is  lost  by  evaporation  with  the  water.  (For  a  method  of 
preventing  any  loss,  see  p.  363,  ante.) 

In  solids. — Corrosive  sublimate  may  be  easily  detected  in  organic 
solids  by  boiling  a  small  portion  of  the  solid  with  copper  gauze  and  a 
few  drops  of  muriatic  acid  ;  or  the  plates  of  gold  and  zinc  may  he  at 
once  used.  I  have  thus  in  one  instance  detected  it  in  snuff. 

Quantitative  analysis. — If  the  poison  be  entirely  in  a  soluble 
form,  we  may  procure  the  mercury  from  a  part  only  by  the  proto- 
chloricle  of  tin,  and  calculate  the  remainder  proportionahly.  If  it  be 
in  an  insoluble  form,  we  must  then  pursue  the  process  recommended 
in  the  preceding  page,  and  precipitate  it  entirely  by  the  salt  of  tin, 
purifying  the  mercury  by  boiling  it  first  in  potash,  and  secondly  in 
muriatic  acid.  For  every  100  grains  of  metallic  mercury  obtained, 
we  must  allow  135  grains  of  crystallized  corrosive  sublimate  to  have 
been  present. 

CALOMEL. 

This  substance,  now  called  chloride  of  mercury,  although  commonly 
regarded  as  a  mild  medicine,  is  capable  of  destroying  life,  even  in  com¬ 
paratively  small  doses.  Several  cases  have  been  already  referred  to, 
where  excessive  salivation,  gangrene  of  the  salivary  organs,  and  death, 
have  followed  from  the  medicinal  dose  of  a  few  grains,  (p.  385).  There 
is  a  case  reported  in  the  Medical  Gazette  (xviii.  484),  in  which  a  hoy, 
aged  fourteen,  was  killed  in  about  three  weeks  by  a  dose  of  only  six 
grains  of  calomel.  It  is  singular  that  in  this  case  neither  the  teeth 
nor  the  salivary  glands  were  affected  ;  still,  considering  the  effects  of 
calomel  in  other  instances,  it  seems  most  probable,  that  the  ulceration 
and  gangrene  of  the  face,  which  followed,  were  due  to  it.  Pereira 
mentions  the  case  of  a  lady  who  was  killed  by  a  dose  of  twenty  grains 
of  calomel :  she  had  previously  taken  a  moderate  dose  without  a  suffi¬ 
cient  effect  being  produced. 

Sobernheiin  states  that  a  girl,  aged  eleven,  took  in  twenty-four 
hours  eight  grains  of  calomel,  for  an  attack  of  tracheitis,  and  died  in 
eight  days  from  inflammation  and  ulceration  of  the  mouth  and  fauces. 
In  another  instance,  which  occurred  to  Lesser,  fifteen  grains  of  calomel 
produced  similar  effects,  with  excessive  salivation ;  and  this  patient 
also  died  in  eight  days.  Meckel  relates  that  twelve  grains  have  de¬ 
stroyed  life.  (Lehrbuch  der  Ger.  Med.,  267.)  Two  cases  of  death 
from  calomel,  in  children,  are  recorded  in  the  Registration  returns  for 
1840. 

There  are  many  other  fatal  cases  on  record,  and  the  facts  seem  to 
leave  no  doubt  that  calomel  may,  in  large  doses,  act  as  an  irritant 
poison.  It  was  supposed  that  these  effects  might  be  ascribed  to  this 
compound  being  adulterated  with  corrosive  sublimate ;  but  Dr.  Chris- 
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tison  examined  ten  different  specimens  of  calomel  without*  finding  in  one 
so  much  as  one  five-hundredth  part  of  its  weight  of  corrosive  sublimate ; 
this  would  be  less  than  a  grain  to  an  ounce ;  and  in  a  common  dose  of 
three  grains  of  calomel  there  would  be  no  more  than  the  one  hundred 
and  sixtieth  part  of  a  grain  of  corrosive  sublimate, — a  quantity  insuffi¬ 
cient  to  do  mischief.  (Ed.  Med.  and  Surg.  Journ.  xlix.  336.)  It  has 
been  further  supposed  that  calomel  might  be  converted  into  corrosive 
sublimate,  by  the  free  muriatic  acid  contained  in  the  gastric  secretions ; 
but  the  very  minute  proportion  in  which  this  acid  exists  in  the  gastric 
juice,  according  to  Dr.  Prout,  renders  this  explanation  improbable. 

With  these  facts  before  us,  it  is  a  remarkable  circumstance  that 
calomel  has  been  often  taken  in  very  large  doses  medicinally  and  acci¬ 
dentally,  without  producing  dangerous  consequences.  Dr.  Pereira  states 
that  upwards  of  five  ounces  of  calomel  were  given  in  forty-two  hours, 
to  one  cholera  patient,  without  producing  any  sensible  effect.  (Med. 
Gaz.  xviii.  468.)  It  may  be  objected,  however,  that  we  are  hardly 
entitled  to  draw  a  fair  inference  of  its  effects  on  a  healthy  person,  from 
exhibiting  it  in  cases  of  disease ;  since,  as  it  is  well-known,  opium 
itself  may  be  given  in  poisonous  doses,  to  persons  affected  with  certain 
diseases,  without  any  injury  resulting.  The  following  case,  however, 
shows,  that  even  an  ounce  may  be  taken  by  a  healthy  person 
without  serious  effects  resulting.  A  healthy  girl,  aged  nineteen,  swal¬ 
lowed  about  an  ounce  of  calomel  by  mistake  for- magnesia.  She  took 
it  in  milk,  and  rinsed  out  the  cup,  so  that  the  whole  was  swallowed 
except  a  few  grains.  The  mistake  wTas  not  discovered  until  two  hours 
afterwards  :  she  then  experienced  slight  nausea  and  faintness.  Emetics 
and  lime-water  were  given,  and  in  about  half  an  horn  the  larger  por¬ 
tion  of  the  calomel  was  discharged,  mixed  with  mucus.  Severe  grip¬ 
ing  pains  with  tenderness  of  the  abdomen  came  on  ;  but  in  the  course 
of  four  days  the  girl  had  completely  recovered  without  the  salivary 
organs  having  become  in  the  least  degree  affected.  (Med.  Gaz.,  July 
1838.)  It  is  proper  that  a  medical  jurist  should  know  that  life  has 
been  destroyed  by  this  medicine ;  and  that  death  from  calomel  has  be¬ 
come  a  subject  of  medico-legal  investigation.  On  these  occasions  it  is 
likely  that  there  will  be  some  difference  of  opinion  respecting  the  cause 
of  death.  An  interesting  case  of  this  kind,  in  which  a  man  was  tried  for 
the  murder  of  his  wife  by  calomel,  is  related  by  Dr.  Christison.  (Op. 
cit.  430.)  Mr.  Swan  found  that  calomel  given  to  a  full-sized  dog,  in 
doses  of  from  three  to  four  grains  night  and  morning  for  a  week,  gave 
rise  to  ulceration  of  the  gums,  a  discharge  of  bloody  saliva,  loss  of  power 
in  the  hinder  legs,  and  death  on  the  ninth  day.  The  stomach  and  all 
the  thoracic  and  abdominal  viscera  were  sound,  with  the  exception  of 
some  appearances  of  chronic  inflammation  in  the  large  intestines.  A 
similar  experiment  on  another  dog  gave  like  results,  and  in  both  cases 
the  ganglia  of  the  sympathetic  nerves  were  found  inflamed.  (Action  of 
Mercury,  p.  5,  1847.)  These,  with  the  facts  above  related,  show  how 
erroneous  it  is  to  suppose,  that  because  a  body  is  quite  insoluble  in 
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water,  it  is  therefore  inert.  A  medical  jurist  must  bear  in  mind  that, 
under  certain  diseased  states  of  the  body,  a  simple  medicinal  dose  of 
calomel  may  produce  the  most  serious  effects  on  young  subjects,  and 
even  cause  death.  (See  Salivation,  ante  p.  385.) 

Conversion  of  calomel  to  corrosive  sublimate  by  alkaline  chlorides. — - 
There  are  various  ways  in  which  corrosive  sublimate  in  solution  may 
become  partially  decomposed  and  converted  into  calomel.  Long  ex¬ 
posure  to  light,  especially  of  the  alcoholic  solution,  is  sufficient  for  this 
purpose.  On  the  other  hand,  it  is  important  to  inquire,  in  relation  to 
a  substance  so  extensively  used  for  medicinal  purposes,  whether  in 
some  instances  calomel  may  not  become  partly  converted  to  corrosive 
sublimate  within  the  body,  and  act  as  a  poison.  A  case  of  some 
interest  in  relation  to  this  point  occurred  recently  in  France.  A 
physician  prescribed  for  a  child,  powders,  containing  in  each,  five 
grains  of  muriate  of  ammonia,  five  grains  of  sugar,  and  half  a  grain 
of  calomel.  After  taking  a  few  of  these  powders,  the  child  died  with 
all  the  symptoms  of  poisoning  by  corrosive  sublimate ;  and  the 
apothecary  was  charged  with  the  death  of  the  child,  on  the  supposition 
that  he  had  substituted  corrosive  sublimate  for  calomel.  Experiments 
were  instituted  to  ascertain  whether  the  calomel  could  have  been  de¬ 
composed  by  the  ammo.uiacal  salt-;  and  it  was  satisfactorily  proved, 
that  a  portion,  at  least,  was  converted  into  corrosive  sublimate. 
M.  Mialhe,  wrho  reports  the  case,  has  confirmed  this  result.  He 
states  that  calomel,  when  mixed  with  muriate  of  ammonia, — the 
chlorides  of  sodium  (common  salt),  or  potassium  and  distilled  water, 
is  partly  transformed  into  corrosive  sublimate  and  metallic  mercury. 
He  found  that  this  decomposition  took  place  at  the  temperature  of  the 
body,  and  even  at  the  ordinary  temperature,  (60°)  in  the  course  of  a  few 
seconds.  The  mercurial  or  metallic  taste  of  calomel  depends,  according 
to  this  gentleman,  on  its  partial  conversion  into  corrosive  sublimate 
by  the  alkaline  chlorides  contained  in  the  Saliva ;  and  the  quantity  of 
sublimate  formed  within  the  body  on  the  taking  of  calomel,  will, 
therefore,  depend  on  the  quantity  of  alkaline  chloride  (salt)  which  it 
may  meet  with  in  the  alimentary  canal.  (Ed.  Med.  and  Surg.  Journ. 
July  1840.)  These  facts  are  of  some  importance  in  relation  to  the 
administration  of  calomel  as  a  medicine,  more  especially  in  conjunction 
writh  alkaline  chlorides,  or  wffiere  much  salt  is  introduced  into  the 
stomach  as  an  article  of  food. 

The  following  are  the  results  of  some  experiments  which  I  have 
made  in  respect  to  this  alleged  conversion  of  calomel  into  corrosive 
sublimate.  A  few  grains  of  calomel  were  boiled  for  some  minutes  in 
a  saturated  solution  of  common  salt ;  it  became  of  a  dark  grey  colour, 
and  when  the  filtered  liquid  was  tested,  it  gave  the  usual  reactions  in¬ 
dicative  of  the  presence  of  a  portion  of  corrosive  sublimate.  The 
solution  was  precipitated  of  a  scarlet  colour  by  iodide  of  potassium, 
which,  as  we  have  seen,  is  one  of  the  weakest  of  the  tests  for  this 
poison  : — but  at  common  temperatures  the  effects  wrere  widely  different. 
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1.  Fifteen  grains  of  calomel  were  digested  for  two  months  in  an  ounce 
of  diluted  muriatic  acid.  The  liquid  when  filtered  gave,  with  pro¬ 
tochloride  of  tin,  a  very  faint  cloudiness, — hut  not  the  slightest  deposit 
of  mercury  took  place  in  twenty-four  hours,  on  introducing  gold  and 
zinc.  2.  The  same  quantity  of  calomel  was  introduced  into  one  ounce 
of  a  saturated  solution  of  common  salt : — after  two  months’  digestion 
protochloride  of  tin  gave,  with  about  one  fourth  of  the  liquid,  a  dark- 
grey  turbidness : — hut  by  this  means,  no  mercury  could  be  procured. 
A  piece  of  gold  with  zinc  became,  however,  slightly  coated  in  twenty- 
four  hours,  but  iodide  of  potassium  had  no  effect.  This  showed  that 
only  a  very  minute  portion  of  corrosive  sublimate  could  have  been  pro¬ 
duced.  3.  A  mixture  was  made  of  ten  grains  of  muriate  of  ammonia, 
ten  grains  of  sugar,  and  one  grain  of  calomel,  in  one  ounce  of  water. 
After  a  lapse  of  two  months  there  was  not  sufficient  corrosive  sub¬ 
limate  formed,  to  conceal,  by  a  deposition  of  mercury,  the  yellow 
colour  of  the  gold,  although  the  coil  of  gold  and  zinc  remained  in  the 
liquid  twenty-four  hours.  Here  the  quantities  wrere  twice  as  great  as 
those  contained  in  the  powder.  It  might  be  objected  that  this  change 
may  be  materially  affected  by  temperature.  In  the  above  experiments 
the  temperature  had  been  about  55°  -. — but  in  another  case,  4,  a  similar 
mixture,  was  kept  for  two  hours  by  means  of  a  water-bath  at  about  98°, 
and  the  liquid  was  filtered  and  tested.  Protochloride  of  tin  rendered 
a  portion  of  it  turbid :  a  slip  of  copper  was  faintly  coated  with  mercury 
in  twenty-four  hours,  but  the  yellow  colour  of  gold  was  not  entirely 
concealed  on  the  application  of  the  galvanic  test.  5.  In  mixing  the 
above  materials  with  a  quantity  of  water  at  60°,  sufficient  to  form  a 
kind  of  paste,  the  powder  became  grey  in  a  few  seconds,  clearly 
indicating  that  the  calomel  was  undergoing  a  partial  conversion  into 
corrosive  sublimafe.  Admitting,  therefore,  that  a  change  of  this  kind 
does  take  place,  it  seems  to  me  very  improbable,  that  the  quantity  of 
corrosive  sublimate  formed  from  a  few  grains  of  calomel,  should  be 
sufficient  to  produce  symptoms  of  irritant  poisoning,  or  to  cause  death. 
Nevertheless,  a  case  has  been  recently  reported  in  which  death  was  re¬ 
ferred  to  this  cause.  A  man  affected  with  cerebral  fever  was  ordered  oc¬ 
casional  doses  of  calomel  with  an  enema  composed  of  decoction  of  senna 
and  a  table-spoonful  of  common  salt.  The  patient  died  the  same 
evening,  and  death  was  ascribed  to  the  formation  of  corrosive  sublimate 
in  the  body  by  the  chemical  reactions  of  the  two  salts.  (Journal 
de  Pharmacie,  Janvier  1846).  This  case  is  very  imperfectly  reported. 
There  is  no  satisfactory  account  of  symptoms  or  post-mortem  ap¬ 
pearances,  nor  is  it  alleged  that  corrosive  sublimate  was  found  in 
the  dead  body.  Besides  it  is  not  easy  to  understand  how  the  common 
salt  given  by  the  rectum  should  produce  corrosive  sublimate  with  the 
calomel  taken  into  the  stomach  ! 

It  has  been  already  remarked  that  calomel  itself  is  often  mixed  with 
corrosive  sublimate.  On  boiling  one  grain  in  distilled  water,  filtering 
the  liquid,  and  applying  the  tests  for  corrosive  sublimate,  more 
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especially  the  protochloride  of  tin,  effects  very  similar  to  those  just 
now  described,  although  less  in  degree,  were  produced. 

Chemical  analysis. — Calomel  is  commonly  seen  in  the  form  of  a 
white  powder  with  a  faint  yellow  tint,  so  insoluble  in  water,  that  it  is 
said  to  require  12,000  parts  to  dissolve  one  part.  It  is  also  insoluble 
in  alcohol  and  ether,  which  may  be  thus  usefully  employed  to  separate 
from  and  detect  in  it,  any  traces  of  corrosive  sublimate.  Calomel, 
when  long  exposed  to  light,  becomes  deeper  in  colour ;  this  is  thought 
by  some  to  be  owing  to  its  partial  conversion  to  corrosive  sublimate ; 
but  there  is  no  evidence  of  any  of  this  poisonous  salt  being  thus  pro¬ 
duced.  The  specific  gravity  of  calomel  is  much  greater  than  that  of 
corrosive  sublimate ;  and  owing  to  this  property  it  is  not  difficult  to 
separate  it  from  organic  liquids  by  decantation.  Among  the  characters 
by  which  calomel  may  be  identified,  we  may  note  the  following  : — 
1 .  Its  insolubility  in  water  ; — it  is  soluble  in  strong  nitric  acid,  hut 
decomposed  by  it  into  corrosive  sublimate  and  pernitrate  of  mercury. 
Strong  muriatic  acid  transforms  it  to  corrosive  sublimate  and  metallic 
mercury ;  and  nitro-muriatic  acid  converts  it  readily  to  corrosive  sub¬ 
limate  on  boiling.  2.  When  heated  on  platina  over  a  spirit-lamp  it  is 
sublimed,  but  it  is  not  so  volatile  as  corrosive  sublimate  :  during  sub¬ 
limation  it  is  partially  decomposed  into  that  substance  and  metallic 
mercury.  3.  .When  dropped  into  a  solution  of  iodide  of  potassium,  it 
is  slowly  turned  of  a  dingy,  greenish  black  colour ;  but  if  the  iodide 
be  much  diluted,  the  powder  acquires  a  yellow  colour.  4.  By  a  solu¬ 
tion  of  potash,  it  is  turned  black,  chloride  of  potassium  being  formed 
in  the  liquid.  5.  It  is  also  turned  black  by  a  solution  of  hydrosul- 
phuret  of  ammonia.  6.  It  gives  a  silvery  stain  when  rubbed  on  clean 
copper  with  diluted  muriatic  acid.  7.  It  yields  a  ring  of  metallic 
mercury  when  heated  with  the  carbonate  of  soda.  8.  It  is  decom¬ 
posed  by  a  solution  of  protochloride  of  tin,  and  reduced  to  metallic 
mercury.  In  some  of  these  characters  it  resembles  corrosive  subli¬ 
mate,  but  it  is  eminently  distinguished  from  that  body  by  the  first, 
third,  and  fourth.  In  addition  to  these  differences,  calomel  is  turned 
black  by  solution  of  ammonia,  while  corrosive  sublimate  forms  a  white 
compound.  In  order  to  detect  the  chlorine,  it  is  necessary  to  boil  in 
water  the  residue,  left  in  the  reduction-tube  after  complete  sublimation 
of  the  mercury :  and  then  add  to  the  filtered  liquid,  neutralised  by 
nitric  acid,  nitrate  of  silver. 

WHITE  PRECIPITATE.  AMMONTO-CIILORIDE  OE 

MERCURY. 

This  is  an  irritant  compound,  although  little  is  known  concerning 
its  effects.  In  January  1840,  a  young  woman,  who  had  swallowed 
this  substance,  was  received  into  St.  Thomas’s  Hospital.  She  had 
mixed  it  up  and  taken  it  in  water,—  but  the  quantity  swallowed  could 
not  be  ascertained.  The  stomach-pump  was  employed,  mucilaginous 
drinks  and  olive-oil  were  administered ;  and  in  the  course  of  a  few 
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days  she  perfectly  recovered.  The  symptoms  under  which  she  suf¬ 
fered  were  those  of  gastric  irritation.  Judging  from  this  case,  white 
precipitate  does  not  appear  to  he  a  very  active  preparation.  One  in¬ 
stance  of  death  from  salivation  produced  by  this  compound,  is  recorded 
in  the  Registration  returns  for  1840,  in  a  child,  aged  seven. 

Chemical  analysis. — This  powder  resembles  corrosive  sublimate 
in  being  entirely  volatilized  by  a  moderate  heat,  and  in  giving  a  me¬ 
tallic  sublimate  with  dried  carbonate  of  soda,  but  it  differs  in  being 
insoluble  in  water.  By  heating  it  with  solution  of  potash,  ammonia 
is  evolved,  chloride  of  potassium  formed,  whereby  the  chlorine  may 
be  detected,  and  yellow  peroxide  of  mercury,  after  long  boiling,  is  left, 
which  may  be  easily  analyzed  in  the  way  described  at  p.  408. 

BLACK  OXIDE  OE  MERCURY. 

This  appears  to  be  one  of  the  least  injurious  preparations  of  mercury. 
It  is  a  purgative,  and  in  large  doses  would  probably  act  as  an  irritant. 
In  small  doses  frequently  repeated,  it  gives  rise  to  salivation  and  other 
symptoms  indicative  of  the  action  of  mercury.  I  have  not  been  able 
to  find  any  case  in  which  it  has  produced  injurious  consequences  in 
the  human  body. 

Chemical  analysis. — It  is  a  compound  of  a  black,  or  if  long 
kept  (owing  to  partial  decomposition)  of  a  greenish  colour.  1.  It  has 
no  taste,  and  is  insoluble  in  water  and  alkalies.  2.  Either  nitric  or 
acetic  acid  will  dissolve  it.  3.  Muriatic  acid  produces  with  it,  calomel. 
4.  When  heated  it  gives  off  oxygen,  and  a  mercurial  sublimate  is 
obtained.  The  only  case  in  which  this  compound  is  liable  to  give 
rise  to  a  question  of  poisoning  is  in  reference  to  its  use  in  Black  wash — 
made  by  mixing  lime  water  and  calomel.  This  compound  is  formed 
of  black  oxide  of  mercury  and  chloride  of  calcium  :  it  is  used  only 
externally,  but  by  accident  it  may  be  swallowed.  The  oxide  is  sup¬ 
posed  to  exist  in  some  medicinal  compounds,  such  as  blue  pill,  mer¬ 
curial  ointment,  and  grey  powder  or  mercury  and  chalk.  The  more 
probable  view,  however,  is,  that  the  mercury  is  in  these  cases  only  in 
a  very  fine  state  of  mechanical  division. 

BLUE  PILL. 

The  account  of  an  inquest  on  a  person  alleged  to  have  died  from 
the  effects  of  Blue  pill ,  will  be  found  reported  in  the  Medical  Gazette, 
October  1843.  It  appears  that  the  deceased,  set.  40,  took  some 
medicine  prescribed  for  him  by  a  practitioner.  It  consisted  of  six 
grains  of  blue  pill  and  three  of  calomel.  This  was  alleged  to  have 
produced  salivation  and  a  mercurial  fever,  of  which  the  man  died  in 
about  seven  weeks.  The  salivation  was  probably  owing  to  a  remark¬ 
able  idiosyncrasy;  even  a  smaller  dose  than  that  here  prescribed,  has 
been  known  to  cause  fatal  salivation.  But  from  the  evidence,  it  was 
not  improbable  that  the  deceased  had  taken  some  quack  pills,  which, 
had  their  composition  been  known,  might  have  accounted  for  the 
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severity  of  the  symptoms.  The  jury  returned  a  verdict  of  natura. 
death,  hut  called  the  remedy  administered  “  an  overdose  of  strong 
medicine.”  (Ph.  Journ.,  Nov.  1843.)  This  compound  can  hardly  be 
considered  as  an  active  poison.  In  doses  of  from  five  to  ten  grains,  it 
acts  as  a  purgative.  The  only  cases  in  which  it  has  produced  serious 
or  fatal  effects  are  those  in  which  excessive  salivation  has  followed  its 
long- continued  use  in  small  doses. 

Chemical  analysis. — The  odour  and  colour  are  sufficient  to 
identify  this  compound.  No  globules  of  mercury  can  be  seen  if  it 
be  well  prepared,  but  when  rubbed  on  a  clean  surface  of  gold,  it  gives 
a  white  mercurial  stain.  By  nitro -muriatic  acid,  the  organic  matter  is 
decomposed  and  the  mercury  is  converted  to  corrosive  sublimate.  In 
this  way  it  may  be  analysed.  Three  grains  of  blue  pill  contain  one 
grain  of  mercury. 

MERCURIAL  OINTMENT.  TJNGUENTUM  HYDRARGYRI. 

This  is  a  mixture  of  finely-divided  mercury  in  a  metallic  state  with 
lard  and  suet.  It  is  of  a  blueish-grey  colour,  commonly  used  externally, 
and  producing  salivation  and  other  mercurial  symptoms  by  absorption. 
It  is  not  often  given  internally,  although  its  effects  would  be  doubtless 
the  same  as  those  of  blue  pill.  I  lately  had  to  examine  many  articles 
found  in  the  possession  of  a  woman  charged  with  the  crime  of  poisoning. 
There  were  several  specimens  of  this  ointment  among  them ;  but  there 
was  no  proof  that  it  had  been  administered  as  a  poison.  It  would 
require  a  very  large  dose  to  produce  any  serious  effects,  and  from  its 
nauseous  character  it  would  probably  be  rejected  by  the  stomach. 

Chemical  analysis. — Its  colour  and  physical  properties  will 
serve  to  identify  it.  When  well  prepared  no  globules  are  visible  to 
the  eye,  but  it  tarnishes  with  a  mercurial  stain  a  polished  surface  of 
gold.  The  fat  may  be  separated  by  boiling  in  water :  the  particles  of 
mercury  subside,  and  any  adhering  portions  of  fat  may  be  removed 
by  digestion  in  ether  or  oil  of  turpentine.  Two  drachms  of  this  oint¬ 
ment  (Ung.  Hyd.  Fort.)  contain  one  drachm  of  mercury.  There  is 
a  more  diluted  preparation  (Ung.  Hyd.  Mitius)  ;  six  drachms  of  this 
contain  one  drachm  of  mercury. 

GREY  POWDER.  MERCURY  WITH  CHALK. 

This  is  a  compound  of  carbonate  of  lime  and  finely-divided  mercury. 
It  is  an  innocent  preparation,  and  acts  as  a  purgative  on  children  in 
doses  of  from  three  to  five  grains,  and  on  adults  in  doses  of  from  five 
to  fifteen  grains.  It  would  require  a  very  large  dose  to  produce  any 
injurious  effects,  and  it  is  here  enumerated  among  mercurial  prepara¬ 
tions  because  poisonous  effects  might  be  improperly  ascribed  to  it. 
Its  use  long  continued  in  small  doses,  produces  the  usual  mercurial 
symptoms. 

Chemical  analysis. — Tt  is  of  a  greyish-blue  colour,  except  when 
long  exposed  to  light  and  heat,  whereby  it  becomes  lighter.  When 
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heated  it  yields  a  mercurial  sublimate,  and  leaves  carbonate  of  lime. 
Acetic  acid  dissolves  the  lime  and  leaves  the  mercury  :  nitric  acid 
dissolves  both.  Globules  of  mercury  are  commonly  visible  in  this 
powder  by  the  aid  of  a  lens.  Eight  grains  of  the  powder  contain 
three  grains  of  mercury. 

RED  PRECIPITATE.  RED  OXIDE  OP  MERCURY. 

This  substance  is  commonly  met  with  in  crystalline  scales  of  various 
shades  of  colour,  from  a  dusky  to  a  bright  red,  and  forming  an  orange- 
eoloured  powder.  It  is  poisonous,  but  instances  of  poisoning  by  it  are 
very  rare.  The  following  case  occurred  at  Guy’s  Hospital  in  1833. 
A  woman,  aged  twenty-two,  who  had  swallowed  a  quantity  of  red  pre 
cipitate,  was  brought  in  labouring  under  the  following  symptoms.  Tin 
surface  was  cold  and  clammy, — there  was  stupor  approaching  to  nar¬ 
cotism, — frothy  discharge  from  the  mouth,  and  occasional  vomiting : — 
the  vomited  matters  contained  some  red  powder,  which  was  proved  to 
be  red  precipitate.  There  was  considerable  pain  in  the  abdomen, 
increased  by  pressure  ;  and  there  were  cramps  in  the  lower  extremities. 
On  the  following  day,  the  fauces  and  mouth  became  painful,  and  the 
woman  complained  of  a  coppery  taste.  The  treatment  consisted  in 
the  use  of  the  stomach-pump,  and  the  free  administration  of  albumen 
and  gluten.  She  left  the  hospital  four  days  afterwards,  still  under  the 
influence  of  mercury.  The  quantity  of  oxide  here  taken,  was  not 
ascertained. 

Sobernheim  reports  a  case,  where  a  man,  aged  twenty-six,  swallowed 
an  ounce  of  red  precipitate.  He  was  speedily  attacked  with  pain  in 
the  abdomen,  nausea,  purging,  cramps  and  general  weakness.  The 
vomited  matters  consisted  of  masses  of  mucus,  containing  red  precipitate. 
He  continued  to  get  worse,  and  died  in  less  than  forty-eight  hours 
after  taking  the  poison.  On  inspection,  the  mucous  membrane  was 
found  eroded  and  inflamed  in  patches,  small  particles  of  the  poison 
being  imbedded  in  it.  The  duodenum  was  in  a  similar  state,  and  there 
was  a  large  quantity  of  red  precipitate  in  the  contents  of  this  viscus, 
as  well  as  in  the  stomach.  (Op.  cit.  250.)  Niemann  quotes  a  case 
iu  which  six  grains  caused  the  death  of  a  woman.  (Taschenb.  der 
Arzneiw.  452.)  Notwithstanding  the  fatal  result  in  these  cases,  red 
precipitate  does  not  appear  to  be  a  very  active  irritant  poison.  Thirty 
grains  of  it  have  been  taken  and  retained  in  the  system,  with  com¬ 
parative  impunity.  Some  years  ago  a  young  woman  swallowed  this 
quantity,  with  a  suicidal  intention.  Almost  immediately  afterwards, 
emetics  of  ipecacuanha  and  sulphate  of  zinc  were  administered,  and 
the  stomach-pump  was  used  repeatedly  ;  but  none  of  the  red  powder 
was  ejected.  She  suffered  chiefly  from  pain  in  the  abdomen  and 
general  weakness,  but  in  the  course  of  a  few  days  she  recovered. 
Devergie  relates  another  instance  of  recovery  in  which  a  much  larger 
dose  had  probably  been  taken.  (Med.  Leg.  ii.  705.) 

A  common  opinion  exists  among  the  vulgar,  that  this  compound  is 
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possessed  of  very  active  poisonous  properties ;  hence  it  is  sometimes 
administered  with  criminal  design.  At  the  Chester  Lent  Assizes,  1846, 
a  woman  was  charged  with  attempting  to  poison  a  child  hy  means  of  this 
substance.  It  was  proved  in  evidence  that  the  prisoner  had  given  to 
a  child,  aged  two  months,  about  a  teaspoonful  of  the  nitric  oxide. 
Vomiting  of  a  reddish  liquid  speedily  ensued ;  the  greater  part  of  the 
poison  appears  to  have  been  thrown  off  the  stomach,  and  the  child 
recovered.  The  prisoner  was  convicted  of  the  offence.  The  chemical 
evidence  clearly  established  the  nature  of  the  compound  ;  but  a  ques¬ 
tion  arose  whether  it  was  to  be  considered  a  deadly  poison  or  not. 
(See  ante,  page  6.)  It  has  no  claim  to  be  so  considered.  (Med.  Gaz. 
xxxvii.  874.) 

The  Yellow  wash ,  made  with  a  mixture  of  corrosive  sublimate  and 
lime  water,  owes  its  poisonous  properties  to  precipitated  red  oxide. 
If  the  corrosive  sublimate  be  in  excess  it  may  be  an  oxychloride.  This 
lotion  being  in  common  use  may  easily  give  rise  to  accidents. 

The  nitric  oxide  has  a  local  action  as  a  stimulant,  irritant,  and 
escharotic.  The  ointment  commonly  used  (Ung.  Hyd.  Nit.  Oxydi) 
contains  one-ninth  part  by  weight  of  the  oxide. 

Chemical  analysis. — Red  precipitate  is  known, — 1.  By  its  being 
in  red  crystalline  scales.  2.  By  its~  insolubility  in  water, — this,  to¬ 
gether  with  its  great  weight,  renders  it  easy  of  separation  from  organic 
liquids.  3.  It  is  readily  dissolved  by  warm  muriatic  acid,  forming  a 
solution  possessing  all  the  properties  of  corrosive  sublimate.  5.  "When 
heated  in  a  small  tube,  it  becomes  black  (reacquiring  its  red  colour  on 
cooling) ;  and  while  an  abundant  sublimate  of  metallic  mercury  is  formed, 
oxygen  gas  is  evolved.  If  the  heat  be  continued,  it  should  be  entirely 
dissipated  when  pure,— a  property  by  which  it  is  known  from  most 
other  red  powders.  In  this  experiment,  a  slight  yellow  sublimate  is 
sometimes  formed  (subnitrate),  owing  to  the  oxide  retaining  some 
traces  of  nitric  acid. 


IODIDES  OE  MERCURY. 

The  yellow  and  the  scarlet  iodides  of  mercury  are  irritant  poisons 
which,  judging  from  their  effects  on  animals,  are  likely  to  act  power- 
lidly  as  irritants  in  the  human  subject.  They  have  also  a  local  ac¬ 
tion.  They  are  quite  insoluble  in  water,  and  both  yield  a  mercurial 
sublimate  when  heated  with  carbonate  of  soda.  The  scarlet  iodide  is 
further  known  by  its  becoming  yellow  when  heated,  and  again  red  on 
trituration. 

CINNABAR.  VERMILION.  PERSULPHURET  OE 

MERCURY. 

The  term  Cinnabar  is  applied  to  a  dark  and  heavy  compound  of 
sulphur  and  murcury,  while  Vermilion  is  the  same  substance  reduced 
to  a  fine  powder.  It  is  well  known  as  a  red  pigment,  and  is  often 
employed  in  colouring  confectionary,  wafers,  &c.  I  have  not  been 
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able  to  find  any  instance  of  its  having  acted  as  a  poison  on  man. 
Orfila  believes  that  it  is  not  poisonous.  It  has,  however,  proved  fatal 
to  animals  in  the  proportion  of  from  thirty  to  seventy  grains,  even 
when  applied  externally  to  a  wound.  Cinnabar  is  sometimes  used  for 
giving  a  red  colour  to  ointments,  e.  g.  the  sulphur  ointment.  In  such 
cases  the  quantity  is  very  small,  and  can  do  no  injury  even  if  swallowed. 

Dr.  Sutro  has  published  a  short  abstract  of  a  case  in  which  the 
vapour  of  Vermilion  applied  externally  produced  severe  symptoms.  A 
woman,  by  the  advice  of  a  quack,  applied  this  vapour  to  a  cancerous 
breast.  She  employed  three  drachms  of  vermilion,  covering  herself 
with  a  sheet  so  that  the  vapour  should  only  reach  the  body  externally. 
After  three  fumigations,  she  suffered  from  severe  salivation  and  violent 
fever,  which  continued  for  four  weeks.  The  right  arm  became  cede- 
matous.  (Med.  Times,  Sept.  27,  1845,  p.  17.) 

Chemical  analysis. — Vermilion  is  of  a  rich  red  colour,  very 
heavy,  and  quite  insoluble  in  water.  When  dropped  into  the  hydro- 
sulphuret  of  ammonia  its  colour  remains  unchanged  ;  while  red  pre¬ 
cipitate  and  red  lead  are  turned  of  a  dark  brown  colour,  or  even  black. 
It  is  also  known  from  red  precipitate  by  its  insolubility  in  muriatic 
acid.  1.  When  heated  on  platina  it  is  entirely  volatilized,  the  sulphur 
burning  away.  2.  Heated  in  a  reduction-tube  with  carbonate  of  soda, 
a  sublimate  of  metallic  mercury  is  obtained  with  a  residue  of  sulphuret 
of  sodium,  in  which  sulphur  may  be  easily  proved  to  exist  by  the  usual 
tests,  e.  g.  by  placing  a  portion  of  the  residue  on  a  glazed  card  and 
adding  a  drop  of  water.  (See  p.  209,  ante.) 

BICYANIDE  OF  MERCURY. 

This  is  a  substance  which  is  but  very  little  known,  except  to  che¬ 
mists,  yet  it  is  an  active  poison,  and  has  caused  death  in  one  instance. 
In  April  1823,  a  person  who  had  swallowed  twenty  grains  of  this 
compound  (thirteen  decigrammes),  was  immediately  seized  with  all  the 
symptoms  of  poisoning  by  corrosive  sublimate,  and  died  in  nine  days. 
There  was  continued  vomiting  with  excessive  salivation,  ulceration  of 
the  mouth  and  fauces,  suppression  of  urine,  purging,  and,  lastly,  con¬ 
vulsions  of  the  extremities.  On  inspection,  the  mucous  membrane 
of  the  stomach  and  intestinal  canal,  was  extensively  inflamed.  (Orfila, 
i.  583.)  Dr.  Christison  quotes  a  case  in  which  ten  grains  destroyed 
life  within  the  same  period  of  time.  (On  Poisons,  427.)  As  a 
poison,  the  bicyanide  is  probably  not  much  inferior  in  activity  to  the 
bichloride  of  mercury. 

Chemical  analysis. — This  is  a  white  salt  commonly  crystallized 
in  quadrangular  prisms.  It  is  very  soluble  in  water,  especially  at  the 
boiling  point.  The  solution  has  no  odour  of  prussic  acid  until  an  acid 
is  added.  Its  solution  is  neutral,  and  is  not  precipitated  by  caustic 
potash.  1.  If  the  powdered  crystals  be  heated  in  a  small  tube, 
cyanogen  gas  is  evolved  and  may  be  burnt  at  the  mouth,  the  flame 
being  of  a  rich  rose-red  colour,  with  a  blue  halo  : — metallic  mercury  is 
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at  the  same  time  sublimed.  This  experiment  is  alone  sufficient  to 
identify  the  poison.  The  solution  of  bicyanide  is  not  unlikely  to  be 
mistaken  for  that  of  corrosive  sublimate.  It  readily  deposits  mercury 
on  copper  and  gold  by  the  galvanic  test,  and  it  is  precipitated  black  by 
hydrosulphuret  of  ammonia  and  sulphuretted  hydrogen  gas.  It  is 
known,  1.  By  potash  producing  in  it  no  precipitate ;  2.  By  prussic 
acid  being  evolved  on  boiling  a  portion  of  it  with  muriatic  acid,  cor¬ 
rosive  sublimate  being  produced  in  the  liquid;  3.  By  a  scarlet  preci¬ 
pitate  being  formed  on  adding  to  the  solution,  iodide  of  potassium  and 
muriatic  acid. 

TURBITH  MINERAL.  SUBSULPHATE  OE  MERCURY. 

Ratal  cases  of  poisoning  by  this  compound  are  by  no  means  common. 
It  is  undoubtedly,  although  very  insoluble,  a  strong  irritant  poison, 
and  is  capable  of  causing  death  in  a  comparatively  small  dose.  A 
well-marked  instance  of  its  fatal  operation  wras  communicated  to  the 
Pathological  Society  by  Air.  Ward  in  Alarch  1847.  A  boy,  set.  16, 
swallowed  one  drachm  of  this  preparation  on  the  night  of  Eebruary 
19th.  Tt  produced  a  burning  sensation  in  the  mouth  and  throat,  and 
vomiting  in  ten  minutes.  In  about  an  hour  there  was  paleness  with 
anxiety  of  countenance,  coldness  of  surface,  constant  sickness,  sense  of 
heat  and  constriction  in  the  throat,  and  burning  pain  in  the  stomach 
with  cramps.  The  irritability  of  the  stomach  continued  in  spite  of 
treatment,  and  after  two  days,  there  was  salivation  with  mercurial  foetor. 
The  gums  acquired  a  deep  blueish  tint  and  began  to  ulcerate.  The 
patient  died  in  about  a  week  after  he  had  taken  the  poison,  without 
convulsions,  and  without  suffering  at  any  period  from  symptoms  of 
cerebral  disturbance.  The  principal  post-mortem  appearances  were, — 
inflammation  of  the  oesophagus ;  its  mucous  membrane  at  the  lower 
part  peeling  off ; — the  inner  surface  of  the  stomach  near  the  cardia 
and  pylorus,  was  covered  with  petechial  spots ; — the  small  intestines 
were  contracted,  the  inner  coat  reddened  and  petechial  spots  were  found, 
but  chiefly  in  the  large  intestines.  The  parotid  and  submaxillary 
glands  were  swollen.  Mercury  was  detected  in  the  intestines  (see 
Med.  Gaz.  xxxix.  474).  From  this  account,  it  will  be  perceived  that 
turbith  mineral  has  an  action  somewhat  similar  to  corrosive  sublimate, 
although  it  is  probably  much  less  active. 

Chemical  analysis. — Turbith  mineral  is  a  heavy  powder  of  a 
yellow  colour,  becoming  of  a  dark  olive  by  exposure  to  light.  It  is 
scarcely  soluble  in  water,  but  has  a  strong  metallic  taste.  When 
heated  in  a  tube,  with  or  without  carbonate  of  soda,  it  yields  metallic 
mercury.  It  is  best  analyzed  by  boiling  it  in  potash,  in  which  case 
sulphate  of  potash  and  peroxide  of  mercury  result — the  acid  and  the 
base  are  then  easily  determined. 
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NITRATES  OE  MERCURY. 

These  are  corrosive  poisons  which  are  used  for  several  purposes  in  the 
arts.  They  are  solid  white  salts,  easily  dissolved  by  water,  especially 
if  there  he  a  little  excess  of  acid  present.  The  acid  pernitrate  has 
already  caused  death  in  an  interesting  case  reported  by  Mr.  Bigsley  in 
the  Medical  Gazette  (vi.  329).  A  butcher’s  boy  dissolved  some  mer¬ 
cury  in  strong  nitric  acid,  and  swallowed  about  a  teaspoonful  of  the 
solution.  Soon  afterwards  he  suffered  the  most  excruciating  pain  in 
the  pharynx,  oesophagus  and  stomach : — there  was  great  anxiety,  with 
cold  skin,  small  pulse,  colic  and  purging.  He  became  gradually 
weaker,  and  died  in  about  two  hours  and  a  half.  On  inspection  the 
fauces,  oesophagus  and  stomach,  were  found  corroded  and  inflamed. 
Although  he  survived  so  short  a  time,  the  mucous  membrane  of  the 
stomach  was  of  a  deep  red  colour. 

The  solution  of  acid  pernitrate  has  been  used  as  a  cautery,  and 
when  diluted,  as  a  lotion  in  diseases  of  the  skin.  Under  these  circum¬ 
stances,  it  has  been  known  to  cause  severe  salivation,  sloughing,  and 
suppression  of  urine.  (See  p.  395.)  A  medical  practitioner  in  France, 
was  lately  charged  with  malapraxis,  in  having  improperly  prescribed  this 
solution  as  a  wash  for  the  itch.  The  skin  of  the  body  where  the  lotion 
had  been  employed,  was  discoloured  and  partly  corroded ;  there  was  also 
pain  in  the  throat,  difficulty  of  swallowing,  inflamed  gums  and  salivation. 
The  parties  recovered  from  these  effects  in  the  course  of  a  short  time, 
and  the  charge  was  dismissed  on  the  ground,  that  the  lotion  had  been 
improperly  used  by  the  complainants ;  they  had  used  it  in  a  concen¬ 
trated  state,  instead  of  diluting  it  with  water,  as  ordered  by  their 
medical  attendant.  (Ann.  d’Hyg.  Juillet  1842).  A  case  of  death 
from  this  compound  has  been  recently  reported  (Journal  de  Chimie 
Med.  1846,  p.  734).  There  can  be  no  doubt,  that  this  poison  is  quite 
as  formidable,  both  as  a  corrosive  and  irritant,  as  corrosive  sublimate 
itself.  The  diluted  protochloride  of  tin,  if  timely  applied,  will 
counteract  the  local  effects  of  these  corrosive  compounds  of  mercury. 
The  nitrate  of  mercury  is  used  in  the  form  of  ointment  (Ung.  Hydr. 
Nitratis)  as  a  local  application.  A  dose  of  this  might  exert  an 
irritant  action.  About  ten  parts  of  the  ointment  contain  three  of 
the  nitrate. 

Chemical  analysis. — In  the  solid  state,  the  crystals  of  acid 
Pernitrate,  when  heated  in  a  tube,  yield  nitrous  acid  vapour, — peroxide 
of  mercury,  and  a  ring  of  metallic  mercury, — when  heated  with  car¬ 
bonate  of  soda,  metallic  mercury  is  easily  obtained.  In  solution,  it  is 
commouly  met  with  in  the  state  of  a  highly  acid  liquid,  and  nitric 
acid  may  be  obtained  by  distillation,  a  result  which  does  not  occur 
with  a  mere  solution  of  the  crystals  in  water.  The  solution  possesses 
all  the  properties  of  corrosive  sublimate,  so  far  as  the  tests  for 
mercury  are  concerned ;  but  it  gives  no  precipitate  with  nitrate  of 
silver.  On  adding  carbonate  of  potash  and  filtering,  nitrate  of  potash 
is  easily  detected  in  the  filtered  liquid,  and  thus  the  acid  is  identified. 
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On  evaporating  to  dryness,  and  obtaining  the  solid  crystals,  they  may 
he  easily  known  from  those  of  corrosive  sublimate,  by  the  simple  ap¬ 
plication  of  heat.  The  Protonitrate  is  known  in  solution,  both  from 
pernitrate  and  corrosive  sublimate,  in  its  being  precipitated  black  by 
potash,  and  white  by  muriatic  acid.  This  acid  does  not  precipitate  the 
solutions  of  either  of  the  salts  above  mentioned. 

ACETATE  OF  MERCURY. 

The  Acetate  is  another  soluble  salt  of  mercury,  but  nothing  is 
known  respecting  it  as  a  poison. 

Proportion  op  Mercury  in  Pharmaceutical  Preparations. 
— It  may  be  proper  to  insert  in  this  place  the  proportion  in  which  mer¬ 
cury  enters  into  various  medicinal  compounds  belonging  to  the  London 
Pharmacopoeia,  some  of  which,  by  causing  death,  have  given  rise  to 
important  medico-legal  inquiries.  Mercury  with  chalk  (Hydrargy¬ 
rum  cum  Creta)  contains  three  grains  of  mercury  in  eight  grains  of 
powder.  Blue  pill  (Pilule  hydrargyri)  contains  one  grain  of 
mercury  in  three  grains.  Compound  calomel  pill  (Pill.  hyd.  chlor. 
comp.)  contains  one  grain  of  calomel  in  five  grains.  Iodide  of  mer¬ 
cury  pill  (Pil.  hyd.  iod.)  contains  one  grain  of  the  iodide  in  five 
grains.  Solution  of  corrosive  sublimate  (Liquor  hydrargyri 
Bichloridi)  contains  one  grain  of  corrosive  sublimate  in  two  ounces 
of  solution.  The  dose  is  from  half  a  fluid-drachm  to  two  fluid- 
drachms.  For  external  applications. — Compound  mercurial  liniment 
(Lin.  hyd.  comp.)  contains  about  ten  grains  of  mercury  in  one 
drachm.  Strong  mercurial  ointment  (Ung.  hyd.  port.)  contains 
one  drachm  in  two  drachms  ;  and  the  mild  mercurial  ointment  (Ung. 
hyd.  mitius)  contains  one  drachm  in  sis  drachms.  The  red  preci¬ 
pitate  ointment  (Ung.  Hyd.  Nit.  Oxydi)  contains  one  ninth  of  its 
weight  of  red  nitric  oxide  of  mercury.  The  yellow  or  golden  ointment 
(Ung.  LI  yd.  Nitratis)  contains,  in  ten  parts,  about  three  parts  of  the 
nitrate. 
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CHAPTER  XXVII. 

ON  POISONING  BY  LEAD — ACTION  OF  LEAD-SHOT — WHAT  SALTS  OF 
LEAD  ARE  POISONOUS? — SUGAR  OF  LEAD — SYMPTOMS  — CHRONIC 
POISONING  BY  SUGAR  OF  LEAD— POST-MORTEM  APPEARANCES — 

TREATMENT - QUANTITY  REQUIRED  TO  DESTROY  LIFE — RECOVERY 

FROM  LARGE  DOSES — GOULARD’S  EXTRACT — CHEMICAL  ANALYSIS 

- DELICACY  OF  THE  TESTS— OBJECTIONS  TO  THEIR  USE- — -LEAD  IN 

ORGANIC  MIXTURES — IN  THE  TISSUES.  NITRATE  OF  LEAD- 
CHLORIDE  —  OXYCHLORIDE  —  CARBONATE  OR  WHITE  LEAD  — - 
CASES  OF  POISONING — PAINTER’S  COLIC — ABSORPTION  OF  LEAD — 
ACCIDENTS  FROM  THE  CARBONATE  OF  LEAD — POISONING  OF  WATER 

BY  LEAD— SULPHATE  OF  LEAD—CHROMATE — IODIDE — OXIDES - 

LITHARGE  AND  RED  LEAD — ACCIDENTS  FROM  THE  GLAZING  OF 
POTTERY — LIQUIDS  POISONED  BY  SHOT — EFFECTS  OF  EXTERNAL 
APPLICATION — HAIR-DYES. 

General  remarks. — The  metal  Lead  is  not  commonly  regarded  as 
poisonous,  hut  it  is  readily  susceptible,  by  exposure  to  air  and  moisture, 
of  being  converted  to  a  poisonous  salt, — the  carbonate  of  lead.  Many 
of  its  compounds  are  also  much  used  in  the  arts,  and  have,  on  several 
occasions,  given  rise  to  serious  accidents.  Dr.  Bryce  has  reported  an 
interesting  case,  from  which  it  would  seem  that  lead  is  capable  of 
exerting  a  poisonous  action  even  in  the  metallic  state.  A  man,  aged 
twenty -three,  swallowed  three  ounces  of  small  shot  (No.  4),  in  three 
days.  On  the  third  day  there  was  great  anxiety  and  depression,  with 
sunken  features,  coldness  of  surface,  dizziness,  and  numbness  in  the 
arms  and  legs.  He  continued  getting  worse  in  spite  of  treatment ;  his 
bowels  were  obstinately  torpid,  and  there  was  increased  numbness  in 
the  arms,  and  dizziness.  Purgatives  were  exhibited ;  the  alvine  dis¬ 
charges  were  examined,  but  only  one  pellet  was  found,  so  that  if  he 
passed  the  shot  at  all,  it  must  have  happened  in  the  three  days  before 
he  was  seen  by  Dr.  Bryce.  This  man  perfectly  recovered  in  a  fort¬ 
night.  (Lancet,  Dec.  31,  1842.)  Shot  are  known  to  be  formed 
principally  of  lead,  with  some  small  portion  of  arsenic  in  the  state  of 
arsenuret  or  arseniate  of  lead.  The  quantity  of  arsenic  is  probably 
less  than  the  200th  part  of  the  weight  of  the  shot ;  but  the  symptoms 
here  appeared  to  show,  that  the  effects  were  due  to  lead,  and  not  to 
arsenic ;  the  metal  was  probably  oxidized  and  converted  to  an  organic 
compound  of  lead,  by  the  acid-mucous  secretions  of  the  stomach. 
This  case  justifies  the  opinion  that  metallic  lead  cannot  be  strictly 
regarded  as  inert,  or,  if  inert  as  a  metal,  it  is  susceptible  of  becoming 
speedily  transformed  to  a  poisonous  salt  within  the  body.  The  only 
compounds  of  lead  which  have  been  found  to  produce  poisonous  effects 
upon  the  system,  are  the  acetate,  subacetate,  chloride,  carbonate,  and 
the  oxide  of  the  metal  combined  either  with  vegetable  acids  or  fatty 
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substances.  Dr.  A.  T.  Thomson  has  expressed  an  opinion  that  the 
carbonate  of  lead  is  the  only  poisonous  salt  of  this  metal ;  and  that,  if 
any  other  salt  in  small  doses  become  poisonous,  it  is  merely  by  its  con¬ 
version  to  carbonate  within  the  body  :  but  as  he  admits  that  the  acetate 

1/  * 

and  subacetate  may  act  as  irritant  poisons  in  large  doses,  and  no  toxi¬ 
cologist  maintains  that  they  are  poisons  when  taken  in  small  quantity, 
the  difference  of  opinion  appears  to  be  more  verbal  than  real.  (See 
Med.  Gaz.  x.  689.)  So  far  as  observations  on  man  have  yet  extended, 
the  carbonate  has  no  more  action  than  the  common  acetate,  (p.  446). 
Dr.  C.  G.  Mitscherlich  has,  however,  proved,  that  the  acetate  of  lead  is 
a  poisonous  salt ;  and  that  when  mixed  with  acetic  acid,  it  is  more 
energetic  than  when  given  in  the  neutral  state.  This  fact  clearly  shows 
that  the  poisonous  effects  cannot  solely  depend  on  the  assumed  con¬ 
version  of  the  salt  to  the  state  of  carbonate.  (Brit,  and  For.  Med. 
Rev.  No.  vii.  208.)  Besides,  it  is  not  easy  to  perceive  how  the  nitrate 
and  chloride  should  become  converted  to  carbonate  within  the  body. 
Dr.  Thomson  has  kindly  furnished  me  with  the  following  statement 
with  reference  to  his  views.  When  the  salts  of  lead  operate  as  poisons 
in  moderate  doses,  he  has  no  doubt  that  they  are-  converted  into  the 
carbonate  of  lead  in  the  stomach.  He  gave  with  impunity  ten  or 
twelve  grains  of  acetate  of  lead  every  sixth  hour  in  cases  of  severe  active 
haemorrhages,  when  it  was  washed  down  with  distilled  vinegar,  whereas 
without  the  vinegar,  colica  pictonum  would  have  supervened.  Fie  has 
also  known  instances  in  which  this  disease  as  well  as  paraplegia,  were 
induced  by  acetate  of  lead,  when  washed  down  with  soda  powders  in  a 
state  of  effervescence  and  no  vinegar  was  given. 

SUGAR  OF  LEAD.  ACETATE. 

This  is  more  frequently  taken  as  a  poison  than  any  of  the  other  salts, 
although  cases  of  acute  poisoning  by  lead  in  any  form,  are  very  un¬ 
common.  In  the  Coroners’  report  for  1837 -8,  there  is  not  a  single  in¬ 
stance.  The  substance  is  commonly  met  with  in  solid  heavy  crystalline 
masses,  white  or  of  a  brownish-white  colour  ;  it  much  resembles  loaf- 
sugar  in  appearance,  and  has  often  been  mistaken  for  it.  It  has  also 
a  sweet  taste,  which  is  succeeded  by  an  astringent  or  metallic  taste. 
It  is  very  soluble  in  water.  Four  parts  of  water  at  60°  will  dissolve 
one  part ;  and  it  is  much  more  soluble  at  a  boiling  temperature.  It 
is  soluble  in  alcohol.  I  am  informed  by  a  respectable  druggist  that 
sugar  of  lead  is  retailed  to  the  public  at  the  rate  of  three-halfpence  an 
ounce,  and  that  for  quantities  less  than  this,  one  penny  is  charged. 


SYMPTOMS. 

Acetate  of  lead  is  by  no  means  an  active  poison,  although  it  is 
popularly  considered  to  possess  a  very  virulent  action.  In  medical 
practice,  it  has  often  been  given  in  considerable  doses  without  any 
serious  effects  resulting.  Dr.  Christison  states  that  he  has  often  given 
it  in  divided  doses  to  the  amount  of  eighteen  grains  daily  for  eight  or 
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ten  days  without  remarking  any  unpleasant  symptom  whatever,  except, 
once  or  twice,  slight  colic.  (Op.  cit.  555.)  When,  however,  the 
quantity  taken  has  been  from  one  to  two  ounces,  the  following  symp¬ 
toms  have  been  observed.  A  burning  pricking  sensation  in  the  throat, 
with  dryness  and  thirst : — vomiting  supervenes ;  there  is  uneasiness 
in  the  epigastrium,  which  is  sometimes  followed  by  violent  colic.  The 
abdomen  is  tense,  and  the  parietes  have  been  occasionally  drawn  in. 
The  pain  is  relieved  by  pressure,  and  has  intermissions.  There  is  in 
general  constipation  of  the  bowels.  If  any  faeces  be  passed,  they  are 
commonly  of  a  very  dark  colour,  indicative  of  the  conversion  of  lead  to 
sulphuret;  The  skin  is  cold,  and  there  is  great  prostration  of  strength. 
When  the  case  is  protracted,  the  patient  has  been  observed  to  suffer 
from  cramp  in  the  calves  of  the  legs,  pain  in  the  insides  of  the  thighs, 
numbness  and  sometimes  paralysis  of  the  extremities.  The  affection 
of  the  nervous  system  is  otherwise  indicated  by  giddiness,  torpor,  and 
even  coma.  A  well-marked  blue  line  has  been  observed  round  the 
margin  of  the  gums,  wrhere  they  join  the  teeth. 

The  following  case  presents  the  ordinary  train  of  symptoms  which  are 
observed  in  acute  poisoning  by  acetate  of  lead.  It  adds  another  to  the 
numerous  instances  already  recorded  of  recovery  from  a  very  large  dose 
of  this  salt.  M.  A — - — ,  aged  41,  was  admitted  into  Guy’s  Hospital, 
May  1846,  labouring  under  symptoms  of  poisoning  by  sugar  of  lead. 
It  was  ascertained  that  two  hours  previously,  she  had  swallowed  about 
one  ounce  and  a  half  of  susrar  of  lead,  or  half  a  tea-cupful  dissolved  in 
some  water.  She  felt  ill  almost  directly  ;  had  a  nauseous  metallic 
taste  in  her  mouth,  with  a  burning  heat  in  the  mouth,  throat,  and 
stomach.  She  took  some  more  water  to  wash  down  the  taste.  This 
made  her  vomit,  and  thus  she  was  detected  by  her  friends.  Her 
mouth  became  very  dry  ;  had  great  pain  at  the  pit  of  the  stomach,  and 
excessive  vomiting. 

On  admission,  i.  e.  about  two  hours  after  the  poison  had  been  taken, 
she  felt  sleepy  and  stupid,  alternately  perspiring  and  shivering.  Com¬ 
plained  of  violent  twisting  pain  in  the  abdomen,  but  this  was  relieved 
by  pressure  ;  with  this,  there  was  a  sensation  of  sickness.  She  felt 
exceedingly  weak  and  languid ;  complained  of  a  feeling  of  cramp  in 
the  thighs,  and  numbness  all  over  the  body,  with  giddiness.  The 
gums  felt  to  the  patient  to  be  in  lumps,  and  there  was  apparently  a 
blue  line  on  the  edge  :  they  were  very  tender.  The  saliva  seemed 
rather  in  excess  ;  and  the  breath  was  foul.  Magnesia  mixture  and  sul¬ 
phate  of  zinc  were  given  to  encourage  the  vomiting ;  followed  by  some 
castor-oil,  which  acted  two  hours  afterwards.  The  pulse  was  hurried, 
and  the  tongue  coated ;  countenance  anxious  and  excited  ;  skin  dry, 
cold  and  hot  alternately.  The  urine  was  passed  very  freely.  Was  men¬ 
struating  at  the  time,  and  this  stopped  the  discharge.  Breathing  im¬ 
peded  from  pain  in  the  howels.  The  next  day  there  were  pains  all  over 
the  body,  with  numbness  and  sickness.  On  the  third  day  she  was  very 
sleepy,  but  in  less  pain.  Tor  several  days  the  abdomen  was  ex- 
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cessiveiy  painful  on  the  slightest  pressure.  She  left  the  hospital  in 
five  days. 

Even  when  the  patient  recovers  from  the  first  symptoms,  the 
secondary  effects  often  last  for  a  considerable  time.  In  two  cases 
which  occurred  to  Mr.  Gorringe,  two  girls  swallowed  an  ounce  of  the 
acetate  of  lead  by  mistake.  Soon  afterwards  they  felt  a  burning  pain 
in  the  mouth,  throat,  and  stomach,  and  in  a  quarter  of  an  hour  they 
vomited  freely  :  in  half  an  hour  there  was  severe  pain  in  the  bowels, 
with  diarrhoea.  Under  treatment,  recovery  took  place.  (Prov.  Med. 
Journ.  April  1846.)  Although  nearly  a  year  had  elapsed,  they  both  suf¬ 
fered  from  severe  pain  in  the  epigastrium,  which  was  tender  on  pres¬ 
sure.  Nothing  could  be  retained  on  the  stomach  :  and  there  was  a 
choking  sensation  in  the  throat,  with  other  constitutional  symp¬ 
toms.  Paralysis  and  other  symptoms  of  nervous  disorder  are,  how¬ 
ever,  by  no  means  necessary  consequences.  A  girl  who  had  swallowed 
sixty  grains  of  acetate  of  lead,  and  suffered  severely  from  the  primary 
symptoms,  recovered  and  left  the  hospital  in  about  three  weeks  without 
any  paralysis  or  other  disorder  affecting  the  muscular  system.  (Lancet, 
April  4,  1846,  p.  384.)  This  lead-palsy  would  appear  to  be  a  more 
common  consequence  of  small  doses  frequently  repeated. 

The  symptoms  are  sometimes  very  slow  in  appearing.  The  following 
case  occurred  to  Dr.  Hviding.  A  girl  swallowed  about  three  drachms 
of  the  acetate  of  lead  in  broth.  It  was  not  until  two  hours  afterwards 
that  she  began  to  experience  sharp  colicky  pains  in  the  abdomen,  fol¬ 
lowed  by  vomiting.  No  medical  treatment  was  employed  for  three 
days  :  and  the  only  marked  symptom  then,  was  obstinate  constipation. 
Doses  of  castor-oil  were  prescribed,  and  the  girl  recovered.  (Journal 
de  Chimie,  1845,  256.) 

An  inexplicable  form  of  poisoning  by  this  compound  has  lately  come 
to  light  in  Belgium.  A  druggist  of  Maestricht,  well-acquainted  with 
chemistry,  was  attacked  with  violent  colic  in  common  with  other 
members  of  his  family  after  a  meal.  He  examined  the  bread,  water, 
and  other  articles  of  food,  and  he  found  that  the  butter  contained  a 
very  large  quantity  of  acetate  of  lead.  The  object  of  this  nefarious 
adulteration  was  not  at  all  apparent.  (Journal  de  Chimie  Medicale, 
1845,  673.) 

Chronic  'poisoning. — A  very  interesting  case  of  this  form  of  poisoning 
by  the  acetate  has  been  communicated  to  the  Pharmaceutical  Journal, 
by  Dr.  Letheby.  (December  1845,  p.  259.)  A  child  set.  6,  took,  in  a 
quack-medicine,  l-5th  of  a  grain  of  acetate  of  lead  two  or  three  times 
a  day  for  nearly  nine  weeks.  It  was  then  found  to  be  labouring  under 
symptoms  of  poisoning  by  lead,  and  two  days  afterwards  the  child  died. 
The  first  effects  of  taking  the  medicine,  were  that  the  child  fell  away,  and 
complained  of  colicky  pains :  the  bowels  were  constipated,  stools  black 
and  offensive,  and  there  was  foetor  of  the  breath.  Latterly  the  child  was 
very  drowsy  and  the  limbs  were  paralysed.  Upon  the  day  of  its  death  it 
became  convulsed,  and  shortly  before  death  it  fell  into  a  state  of  coma. 
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POST-MORTEM  APPEARANCES. 

On  an  inspection  of  the  body,  in  the  case  just  related,  the  skin  was 
of  a  dingy  yellow,  and  the  gums  were  of  a  deep  blue  colour.  The 
lungs  were  slightly  congested,  and  there  was  an  effusion  of  serum  in 
the  pleurae.  The  blood  was  black  and  liquid.  The  stomach  and 
intestines  were  pale  and  nearly  empty, — the  former  contained  half 
an  ounce  of  a  thick  brownish  fluid,  in  which  lead  was  detected ;  the 
latter  were  contracted  in  some  places  and  dilated  in  others,  and  they 
presented  several  points  of  intus-susception.  The  large  intestines  were 
in  a  similar  condition.  The  bronchial  and  mesenteric  glands  were 
enlarged.  The  bladder  and  ureters  were  full  of  urine — the  rest  of  the 
viscera  healthy.  Lead  was  freely  detected  in  the  brain,  muscles,  liver, 
intestines,  the  blood,  and  in  the  serum  found  effused  in  the  ventricles ; 
but  none  was  discovered  in  the  bile  or  urine.  It  was  calculated  that 
the  child  had  taken  during  the  nine  weeks  from  26'6  to  33 ‘3  grains  of 
acetate  of  lead.  The  fact  that  not  more  than  one -fifth  of  a  grain  had 
been  taken  in  one  day,  and  that  two  days  had  intervened  before  death 
without  any  portion  having  been  administered,  shows  how  very  slowly 
this  poison  is  eliminated.  (For  additional  remarks  on  chronic  poison¬ 
ing  by  lead,  see  Coljlca  Pictonum,  page  447,  post.) 

In  one  acute  case  related  by  Dr.  Kerchhoffs,  the  mucous  membrane 
of  the  stomach  was  found  abraded  in  several  places,  especially  near  the 
pylorus ;  and  most  of  the  abdominal  viscera  were  in  a  state  of  high 
inflammation.  A  trial  for  murder  by  this  substance  took  place  at  the 
Central  Criminal  Court,  in  November  1844,  Reg.  v.  Edwards,  but  the 
details  are  so  imperfectly  reported,  as  to  throw  no  light  upon  the 
subject.  The  stomach  and  intestines  are  stated  to  have  been  found 
inflamed,  and  there  were  dark  spots  on  the  former.  In  animals,  ac¬ 
cording  to  Dr.  Mitscherlich,  when  the  dose  is  large,  the  mucous  coat 
of  the  stomach  is  attacked  and  corroded  ;  this  change  appears  to  be 
purely  chemical,  and  takes  place  in  all  the  organs  of  the  body  with 
which  the  salt  of  lead  comes  in  contact.  If  given  in  a  small  dose,  it 
is  decomposed  by  the  gastric  secretions,  and  exerts  no  corrosive  power 
on  the  mucous  membrane.  When  the  acetate  of  lead  was  given  in  a 
state  of  albuminate  dissolved  by  acetic  acid,  death  took  place  with 
great  rapidity ;  but  on  inspection,  the  stomach  was  not  found  to  be 
corroded.  This  corrosive  action  belongs  to  the  neutral  salt,  and  is 
not  manifested  when  the  dose  is  small,  or  when  the  poison  is  combined 
with  an  acid. 

quantity  required  to  destroy  liee. 

Nothing  is  accurately  known  concerning  the  fatal  dose  of  sugar  of 
lead.  The  facts  already  detailed  show  that  it  may  be  taken  in  com¬ 
paratively  large  quantities,  without  producing  serious  effects.  Thirty 
and  forty  grains  have  been  given  daily,  in  divided  doses,  without  in- 
jury.  The  following  additional  cases,  in  some  of  which  recovery  took 
place  under  very  disadvantageous  circumstances,  prove  that  the  acetate 
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of  lead  is  far  from  being  a  virulent  poison.  Dr.  liiff  met  with  an 
instance  where  an  ounce  was  swallowed  in  solution.  The  symptoms 
were  pains  in  the  abdomen  resembling  colic,  vomiting,  rigidity,  and 
numbness.  It  was  three  hours  before  any  remedies  were  used,  and 
five  hours  before  the  stomach-pump  was  employed ;  but  the  person 
recovered  !  In  the  second  case  an  ounce  was  swallowed  :  sulphate  of 
magnesia  was  freely  exhibited,  and  the  stomach-pump  was  used.  On 
the  following  morning  there  was  slight  excoriation  of  the  gums,  which 
were  white,  with  a  sensation  of  heat  in  the  throat :  the  bowels  were 
relaxed,  probably  from  the  effect  of  the  medicine.  The  day  following, 
there  were  pains  in  the  calves  of  the  legs  and  thighs,  with  restlessness 
and  thirst.  In  a  week  the  woman  perfectly  recovered.  In  October 
1835,  a  girl,  aged  nineteen,  dissolved  about  an  ounce  of  acetate  of 
lead  in  a  cupful  of  water,  and  swallowed  it.  In  a  quarter  of  an  hour 
violent  vomiting  came  on,  and  she  was  taken  to  the  North  London 
Hospital.  Sulphate  of  magnesia  and  diluted  sulphuric  acid  were  given 
to  her ;  there  was  slight  pam  in  the  abdomen,  weight  in  the  head, 
dimness  of  sight,  with  pains  shooting  through  the  eyeballs.  The  ab¬ 
domen  was  tender  on  pressure  for  several  days  ;  but  in  five  days  the 
patient  was  discharged  cured.  The  fourth  case  occurred  in  Paris,  in 
1840.  A  girl  swallowed  an  ounce  of  the  acetate  of  lead  :  the  usual 
symptoms  followed,  and  sulphate  of  soda  was  administered.  She  reco¬ 
vered.  (See  p.  431 .)  In  a  case  recently  reported  by  Dr.  Evans,  a  woman 
recovered,  after  having  swallowed  half  an  ounce  of  the  acetate  by  mis¬ 
take,  under  the  free  use  of  aromatic  sulphuric  acid.  (Amer.  Journ.  Med. 
Science,  Feb.  1847,  259.) 

The  dose  of  this  poison  required  to  destroy  life  became  a  question  in 
the  case  of  Reg.  v.  Hume  (Chelmsford  Summer  Ass.,  1847.)  The 
prisoner  was  charged  with  an  attempt  to  murder  her  husband,  by  en¬ 
deavouring  to  administer  to  him  “  a  large  quantity  of  a  certain  deadly 
poison  (on  the  absurd  use  of  these  terms  see  p.  6,  ante),  called  sugar 
of  lead  !”  According  to  the  evidence,  she  made  two  large  boluses  with 
flour  and  water ;  and  the  quantity  of  sugar  of  lead  contained  in  them, 
was  equal  to  twenty -six  grains  and  a  half.  The  prosecutor  refused  to 
take  the  pills.  The  prisoner  admitted  that  she  intended  to  administer 
them  to  him,  but  not  with  the  design  of  poisoning  him.  The  prose¬ 
cutor  was  in  a  bad  state  of  health :  and  it  was  alleged  that,  under  these 
circumstances,  twenty-six  grains  and  a  half  of  the  sugar  of  lead  w'ould 
certainly  have  caused  his  death.  The  prisoner  was  convicted,  and 
sentenced  to  transportation  for  life.  Admitting  the  report  of  the 
evidence  to  be  correct,  it  is  impossible  to  reconcile  the  facts  known 
concerning  the  effects  of  the  acetate  of  lead,  with  the  strong  medical 
statement  here  made.  So  far  as  I  have  been  able  to  ascertain,  there 
is  not  a  single  instance  recorded,  in  which  even  sixty  grains  have  de¬ 
stroyed  life.  Van  Swieten  gave  it  to  the  amount  of  one  drachm  daily 
for  ten  days  before  it  caused  any  material  symptom.  (See  Christison, 
Op.  cit.  555.)  In  another  case,  violent  symptoms  were  produced  by 
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this  dose,  but  the  individual  easily  recovered  from  the  effects.  The 
observations  and  experiments  of  Orfila  also  prove  that  the  vulgar  be¬ 
lief  of  sugar  of  lead  being  an  active  poison,  is  erroneous.  Even  ad¬ 
mitting  that  the  prosecutor  was  in  a  bad  state  of  health,  the  assertion 
that  less  than  half  a  drachm  of  sugar  of  lead  would  have  caused  his 
death,  is  quite  unsupported  by  any  of  the  facts  hitherto  ascertained 
respecting  the  effects  of  this  compound. 

Treatment. 

This  consists  in  the  free  exhibition  of  solutions  of  the  alkaline  sul¬ 
phates,  either  of  soda  or  magnesia.  The  carbonates  should  be  avoided, 
as  the  carbonate  of  lead  is  poisonous ;  while  the  sulphate  is  either 
inert,  or  possesses  but  very  little  activity.  Purified  animal  charcoal 
has.  been  recommended  as  an  antidote,  in  consequence  of  the  property 
which  it  possesses,  to  a  certain  extent,  of  separating  oxide  of  lead 
from  its  saline  combinations.  My  experiments  on  this  subject  lead 
me  to  infer,  that  it  is  as  inefficacious  with  respect  to  the  salts  of  lead, 
as  with  respect  to  arsenic  and  corrosive  sublimate  (ante,  p.  85.)  One 
grain  of  acetate  of  lead  was  dissolved  in  an  ounce  of  water ;  and  while 
the  solution  was  still  warm,  it  was  shaken  with  thirty  grains  of  animal 
charcoal.  The  oxide  of  lead  was  found  to  have  been  immediately  re¬ 
moved;  and  the  filtered  liquid  was  acid,  showing  that  acetic  acid 
remained.  One  grain  of  the  acetate  was  then  shaken  with  thirty 
grains  of  animal  charcoal  and  five  drachms  of  cold  water.  The  oxide 
of  lead  was  entirely  removed  in  ten  minutes.  The  same  effect  was 
observed  when  the  charcoal  was  in  the  proportion  of  twenty  parts  to 
one  of  the  acetate  ;  but  when  reduced  to  twelve  parts  to  one,  the  salt 
of  lead  was  retained  in  solution.  Eive  grains  of  the  acetate  were 
mixed  with  twenty  grains  of  animal  charcoal  and  a  similar  quantity  of 
water,  and  the  mixture  was  frequently  shaken  for  twenty- four  hours. 
The  hydrosulphuret  of  ammonia,  iodide  of  potassium,  and  other  tests, 
showed  that  lead  was  still  abundantly  present  in  the  filtered  liquid. 
The  power  of  charcoal  to  separate  oxide  of  lead  is  therefore  very 
limited.  If  given  in  a  proportion  of  less  than  twenty  or  thirty  times 
the  weight  of  the  poison,  it  would  probably  have  no  counteracting 
effect.  Vegetable  charcoal,  in  the  proportion  of  sixty  parts  to  one  of 
acetate  of  lead,  entirely  removed  the  oxide  of  lead,  but  when  the  pro¬ 
portion  was  reduced  to  thirty  parts,  lead  wras  still  held  in  solution. 
This  effect  of  charcoal  is  however  important,  in  showing  that  this 
substance  cannot  be  safely  employed  for  decolorizing  liquids  contain¬ 
ing  lead.  The  reader  will  find  some  remarks  on  this  subject  by  M. 
Chevallier.  (Ann.  d’Hyg.,  1845,  i.  135.) 

An  emetic  of  sulphate  of  zinc  should  be  given,  if  vomiting  does  not 
already  exist.  The  stomach-pump  maybe  occasionally  employed  with 
benefit.  It  is  well  known  that  albumen  precipitates  the  oxide  of  lead 
when  added  in  large  quantity ;  and  Mitscherlich  has  found  that  casein, 
the  albuminous  principle  of  milk,  is  a  very  effectual  precipitant  of  the 


436 


SUGAR  OR  LEAD.  CHEMICAL  ANALYSIS. 


oxide  of  lead.  Therefore  it  would  be  advisable  to  administer,  in  cases 
of  poisoning  by  the  soluble  salts  of  lead, — milk  or  albumen  in  large 
quantity.  The  compounds  thus  formed,  as  in  the  case  of  corrosive 
sublimate,  may  not  be  absolutely  inert ;  but  they  are  far  less  active  than 
the  acetate  itself,  and  tend  to  prevent  the  action  of  the  poison  as  a 
corrosive  on  the  stomach.  Five  cases  have  been  mentioned  where 
individuals  recovered  partly  through  treatment,  after  having  swallowed 
one  ounce  of  the  acetate  of  lead. 

CHEMICAL  ANALYSIS. 

Acetate  of  lead  as  a  solid. — 1 .  If  a  portion  of  the  powder  he  heated 
in  a  small  reduction-tube,  it  melts,  then  becomes  solid ;  again  melts, 
acquiring  a  dark  colour,  and  gives  off  vapours  of  acetic  acid  ;  a  black 
mass  is  left  in  the  tube,  consisting  of  carbon  and  reduced  metallic 
lead.  There  is  no  sublimate  formed.  2.  It  is  very  soluble  in  water, 
even  when  cold;  common  water  is  turned  milky  by  it,  chiefly  from 
the  presence  of  carbonic  acid  and  sulphates.  3.  A  small  portion  of 
the  powder  dropped  into  a  saucer,  containing  a  solution  of  iodide  of 
potassium,  acquires  a  fine  yellow  colour.  4.  "When  dropped  into 
caustic  potash,  it  remains  white;  —  5.  Into  hydro- sulpliuret  of 
ammonia,  it  is  turned  black,  in  which  respect  it  resembles  the  white 
salts  of  some  other  metals.  ,6.  When  the  powder  is  boiled  in  a  tube 
with  diluted  sulphuric  acid,  acetic  acid,  known  by  its  odour  and  volati¬ 
lity,  escapes.  All  these  properties,  taken  together,  prove  that  the  salt 
is  acetate  of  lead. 

Acetate  of  lead  in  solution. — If  acetate  of  lead  he  presented  in  a 
state  of  solution,  or  if  the  solid  salt  he  dissolved  in  water  for  the 
purpose  of  making  further  examination,  we  should  note  the  following 
points.  1 .  A  small  quantity,  slowly  evaporated  on  a  slip  of  glass,  will 
give  white  and  opaque  prismatic  crystals,  which  are  turned  yellow  hy 
iodide  of  potassium,  and  black  by  hydro-sulphuret  of  ammonia.  The 
solution  is  said  to  be  neutral ;  but  I  have  found  the  common  acetate 
of  lead  to  have  at  the  same  time  both  an  acid  and  an  alkaline  reaction, 
i.  e.  reddening  litmus-paper,  and  turning  rose-paper  green,  a  circum¬ 
stance  which  might  create  some  embarrassment  in  an  analysis.  2. 
Caustic  j potash ,  added  to  the  solution  much  diluted  with  water,  throws 
down  a  white  precipitate,  which  is  easily  soluble  in  an  excess  of  the 
alkali,  3.  Diluted  sulphuric  acid  produces  an  abundant  white  pre¬ 
cipitate,  insoluble  in  nitric  acid,  but  soluble  in  muriatic  acid  and  in  a 
large  excess  of  caustic  potash.  4.  It  is  precipitated  of  a  bright  yellow 
colour  by  the  Iodide  of  potassium ;  the  yellow  iodide  of  lead  is 
soluble  in  caustic  potash,  forming  a  colourless  solution.  It  is  also 
dissolved  by  concentrated  muriatic  acid.  5.  Hydro  sulphur  et  of 
ammonia  or  sulphuretted  hydrogen  gas,  produces  a  deep  black  preci¬ 
pitate,  even  when  less  than  the  100,000th  part  of  the  salt  is  dis¬ 
solved.  6.  Plaee  a  few  drops  of  the  solution  on  clean  platina-foil, — 
acidulate  it  with  acetic  acid,  then  apply,  through  the  solution,  to  the 
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surface  of  the  platina,  a  thin  polished  slip  of  zinc  : — bright  crystals  of 
metallic  lead  are  instantly  deposited  on  the  zinc  :  in  this  way  a  very 
small  quantity  of  lead  may  be  detected.  7-  If  a  slip  of  zinc-foil  with 
a  little  acetic  acid  be  introduced  into  the  solution,  there  speedily  takes 
place  a  deposit  of  metallic  lead  on  the  surface  of  the  zinc.  8.  If 
bibulous  paper  he  repeatedly  saturated  with  this  or  any  soluble  salt  of 
lead,  dried  and  burnt,  metallic  lead  is  reproduced  in  minute  globules, 
which  may  he  collected  and  examined. 

Delicacy  of  the  tests. — The  following  results  were  obtained  by  a 
series  of  experiments  on  the  action  of  three  of  the  tests.  The  l-440th 
part  of  a  grain  of  acetate  of  lead,  dissolved  in  the  smallest  possible 
quantity  of  distilled  water,  gave  readily  the  reactions  indicated  with 
diluted  sulphuric  acid,  iodide  of  potassium,  and  hydrosulphuret  of 
ammonia ; — the  change  of  colour  produced  by  the  two  last  tests  being 
exceedingly  well  marked.  When  1-1 5th  of  a  grain  of  acetate  was 
diffused  in  an  ounce  of  water,  sulphuric  acid  produced  no  effect : — a 
precipitate  began  to  be  formed  only  when  the  quantity  of  acetate 
amounted  to  l-5th  of  a  grain.  The  effect  of  iodide  of  potassium  is 
entirely  destroyed  if  the  salt  of  lead  be  much  diluted.  This  test 
wholly  failed  to  detect  half  a  grain  of  acetate  in  twelve  ounces  of  water, 
and  it  was  found  that  a  small  quantity  of  acetate  (1-1 5th  grain),  which 
gave  a  rich  yellow  precipitate  when  dissolved  in  a  few  drops  of  water, 
was  not  perceptibly  affected  by  the  test  when  six  drachms  of  water 
were  previously  added.  The  hydrosulphuret  of  ammonia  was  much 
less  affected  than  the  other  tests  by  the  diluted  state  of  the  salt  of 
lead ;  l-220th  part  of  a  grain  of  acetate,  diffused  in  twelve  ounces  of 
water,  acquired  a  pale  brown  tint  on  the  addition  of  the  test :  this 
became  deeper  with  the  150th,  and  very  decided  with  the  30th  part 
of  a  grain :  although  the  poison  was  here  diffused  through  158,400 
times  its  weight  of  water. 

Objections  to  the  tests. — It  must  be  understood  that  the  effects  of 
the  tests  should  be  always  taken  together,  as  the  objection  to  any  one 
is  thus  counteracted  by  the  application  of  the  others.  With  regard 
to  potash,  this  gives  a  similar  precipitate  with  the  salts  of  barytes, 
strontia,  lime,  and  magnesia ;  but  none  of  these  precipitates  are  solu¬ 
ble  in  an  excess  of  the  alkali.  Potash  also  precipitates  alum  and  sul¬ 
phate  of  zinc  ;  and  these  precipitates,  like  that  from  lead,  are  soluble 
in  an  excess  of  caustic  alkali ;  but  the  solutions  of  alum  and  zinc  are 
not  precipitated  by  sulphuric  acid.  All  the  precipitates  of  lead  which 
are  redissolved  by  caustic  potash,  are  thrown  down  black  by  adding 
hydrosulphuret  of  ammonia  to  the  respective  alkaline  solutions.  This 
enables  the  analyst  to  apply  two  or  three  tests  to  one  portion  of  sus¬ 
pected  liquid.  Sulphuric  acid  gives  a  white  precipitate  with  some 
other  compounds ;  but  these  are  known  from  sulphate  of  lead,  by  their 
insolubility  in  caustic  potash,  while  the  sulphate  of  lead  is  known  from 
them  by  its  solubility  in  concentrated  muriatic  acid.  The  action  of 
iodide  of  potassium  is  peculiar.  There  are  several  objections  to  the 
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fourth  test ;  for  the  salts  of  mercury,  silver,  copper,  cohalt,  nickel, 
bismuth,  and  the  protoxides  of  iron  and  tin,  are  precipitated  by  hydro- 
sulphuret  of  ammonia,  either  of  a  black  or  dark  brown  colour  (p.  153). 
Some  of  the  solutions  of  these  salts  are  known  by  certain  specific  pro¬ 
perties, — those  of  copper,  cobalt,  and  nickel,  are  coloured ; — the  acid 
solution  of  bismuth  is  decomposed  and  precipitated  by  water,  while 
the  salts  of  these  metals  do  not  give  results  similar  to  those  of  lead 
with  the  other  tests,  nor  can  lead  be  extracted  from  them  by  the 
galvanic  or  any  other  process. 

Lead  as  an  impurity  in  liquids. — The  analyst  should  he  aware,  that 
lead  may  be  contained  in  many  alkaline  or  saline  liquids  when  they 
have  been  long  kept  in  flint-glass  bottles.  Thus,  solutions  of  potash 
and  soda,  as  well  as  of  their  respective  carbonates,  become  so  strongly 
impregnated  with  lead,  after  having  been  kept  a  few  weeks  in  flint- 
glass,  as  to  he  turned  of  a  dark  brown  colour,  or  even-  black,  on  the 
addition  of  hydrosulphuret  of  ammonia.  I  have  found  so  much  lead 
in  a  solution  of  caustic  soda  thus  kept,  that  it  was  precipitated  by  sul¬ 
phuric  acid.  That  the  lead  was  derived  from  this  source,  was  clearly 
proved  by  the  fact,  that  the  solutions,  before  being  placed  in  flint  glass, 
were  not  affected  by  the  hydrosulphuret.  It  is  said  that  the  alkaline 
chlorides  and  phosphates,  as  well  as  the  mineral  acids,  will  also  dissolve 
the  oxide  of  lead  under  these  circumstances  ;  hut  I  have  not  found  this 
to  be  the  case.  These  facts  should  be  borne  in  mind  when  liquids  are 
examined  which  are  suspected  to  have  been  intentionally  poisoned. 
The  quantity  of  oxide  of  lead  thus  dissolved,  is  not  sufficient  to  produce 
mischief ;  but  its  presence  might  lead  to  an  erroneous  opinion  and 
embarrass  the  analysis  (p.  138,  ante). 

Lead  in  organic  mixtures. — The  acetate  of  lead  is  precipitated  by 
many  organic  principles,  especially  by  albumen  and  tannin.  Thus, 
we  may  have  to  analyse  either  an  organic  liquid  containing  lead,  or  a 
solid  precipitate  consisting  of  mucus  or  mucous  membrane,  intimately 
united  to  the  oxide  of  lead.  The  liquid  must  be  filtered  and  examined 
by  a  trial  test,  i.  e.  either  by  adding  to  a  portion,  sulphuric  acid,  or 
by  exposing  bibulous  paper  dipped  into  the  suspected  liquid,  to  a  free 
current  of  sulphuretted  hydrogen  gas.  If  the  paper  be  not  stained 
brown,  there  is  no  perceptible  quantity  of  lead  dissolved ; — if  it  be 
stained  brown,  we  dilute  the  liquid  if  necessary  in  order  to  destroy  its 
viscidity,  and  pass  into  it  a  current  of  sulphuretted  hydrogen  until  all 
action  has  ceased.  The  black  sulphuret  of  lead  should  be  collected  on  a 
filter,  washed  and  dried,  then  boiled  for  a  quarter  of  an  hour  in  a  mix¬ 
ture  of  one  part  of  nitric  acid,  diluted  with  four  parts  of  water.  This  has 
the  effect  of  transforming  it,  at  least  in  part,  to  nitrate  of  lead  soluble 
in  water.  This  liquid,  when  filtered,  may  be  cautiously  neutralized  by 
potash  or  ammonia  (free  from  lead),  and  the  tests  added.  If  the  quan¬ 
tity  be  too  small  for  the  application  of  all  the  tests,  we  may  add  sul¬ 
phuric  acid ;  if  a  white  precipitate  be  formed,  soluble  in  potash,  and 
this  solution  be  again  turned  black  by  hydrosulphuret  of  ammonia,  this 


SUGAR  OF  LEAD.  DETECTION  OE  LEAD  IN  THE  TISSUES.  439 

is  sufficient  evidence  of  the  presence  of  lead.  Should  there  be  no  lead 
dissolved,  we  must  decompose  the  solid  and  insoluble  matters  in  nitric 
acid  slightly  diluted,  at  a  boiling  temperature,  filter,  and  test  the 
filtered  liquid,  previously  neutralized ;  or  we  may  evaporate  to  dry¬ 
ness,  carbonize  by  nitric  acid,  and  redissolve  the  residue  in  water  for 
testing. 


QUANTITATIVE  ANALYSIS. 

This  may  be  most  conveniently  effected  with  respect  to  any  of  the 
soluble  salts  of  lead,  by  passing  into  the  solution,  a  current  of  sulphu¬ 
retted  hydrogen  gas,  until  the  filtered  liquid  gives  no  longer  any  proof 
of  the  presence  of  lead.  The  precipitate  should  be  well  washed,  dried, 
and  weighed.  Every  100  parts  of  sulphuret  are  equal  to  158*3  of 
crystallized  acetate:  138'3  of  crystallized  nitrate  :  116‘6  of  chloride, 
and  11 T6  of  carbonate  of  lead.  If  the  salt  of  lead  be  insoluble  in 
water  and  acids,  it  is  merely  necessary  to  diffuse  it  through  water  in  an 
impalpable  mixture,  before  passing  into  it  the  current  of  sulphuretted 
hydrogen  gas. 

Detection  of  lead  in  the  tissues. — If  no  result  be  obtained  by  either 
of  the  above-described  processes,  it  will  be  necessary  to  cut  the  stomach, 
or  other  suspected  solids,  to  pieces ;  and  after  having  dried  them  tho¬ 
roughly,  to  incinerate  them  with  four  parts  of  black  flux  in  a  crucible. 
If  lead  be  present  in  large  quantity,  it  will  be  found  at  the  bottom  of 
the  crucible  in  the  form  of  a  metallic  button,  or  in  heavy  grains,  and 
the  carbonaceous  matters  may  be  separated  by  washing  the  residue  in 
water.  The  nature  of  the  acid  united  to  the  lead,  cannot  of  course 
be  determined  in  such  a  case ;  but  this  would  be  unimportant  to  the 
inquiry,  as  all  the  salts  of  lead,  excepting  perhaps  the  sulphate,  are 
poisonous.  In  poisoning  by  the  subacetate,  traces  of  lead  have  been 
found  in  the  stomach  three  davs  after  death ;  and  there  is  no  doubt 
that  it  might  be  detected  after  many  months  had  elapsed. 

In  November  1843,  an  interesting  trial  took  place  at  the  Assizes  of 
the  Puy  de  Dome,  in  Prance,  involving  the  rare  question  whether  the 
death  of  a  person  had  or  had  not  been  caused  by  the  criminal  adminis¬ 
tration  of  a  salt  of  lead.  The  deceased  died  under  suspicious  circum¬ 
stances  : — on  an  inspection  of  the  body  nothing  was  observed  to 
indicate  the  action  of  an  irritant  poison,  while  the  stomach  was  ulce¬ 
rated,  and  in  an  otherwise  diseased  condition.  No  salt  of  lead  was 
found  in  the  contents,  but  traces  of  the  metal  were  discovered  on  in¬ 
cinerating  the  viscera.  The  question  then  arose,  wither  the  metal  thus 
found  was  a  natural  constituent  of  the  body,  or  the  result  of  a  portion 
which  had  been  swallowed,  and  had  acted  as  a  poison.  The  medical 
opinions  were  conflicting.  Orfila  thought  it  was  very  probable,  if  not 
certain,  that  the  deceased  had  died  from  the  effects  of  lead.  There 
was  so  much  doubt  about  the  case,  that  in  an  English  Court  of  Law, 
it  would  probably  have  been  speedily  dismissed  for  want  of  clear 
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medical  evidence  of  the  cause  of  death.  There  was  an  entire  failure  of 
proof.  (Annales  d’Hygiene,  Janvier  1844.) 

In  the  following  case,  the  fact  of  lead-poisoning  was  made  evident 
only  by  the  discovery  of  lead  in  the  tissues,  suspicion  having  been 
excited  by  the  nature  of  the  symptoms  under  which  the  female  was 
labouring  when  admitted  into  the  hospital.  It  indicates  also  the  plan 
to  be  pursued  when  the  quantity  of  lead  is  very  small.  A  female, 
aged  27,  "was  admitted  into  Guy’s  Hospital  in  April  1846.  Tor  some 
months  she  had  been  leading  a  most  irregular  life,  and  it  was  supposed, 
by  the  people  with  wrhom  she  had  been  living,  that  she  had  taken 
something  to  produce  abortion.  About  ten  weeks  before  her  admission, 
she  was  suddenly  attacked  by  vomiting  and  cold  shivering,  with  severe 
pain  in  the  knees.  This  continued  for  some  days,  after  which  there 
were  dull,  aching  pains  in  the  stomach  and  back.  Three  wreeks  pre¬ 
viously  she  had  been  treated  for  chronic  gastritis,  with  some  benefit. 
On  a  relapse  she  was  sent  to  the  hospital.  Her  bowels,  during 
the  whole  ten  weeks,  had  only  been  opened  under  the  use  of  medi¬ 
cine.  The  third  day  after  her  admission,  a  distinct  blue  line  was 
noticed  on  both  gums,  and  it  was  found  that  she  could  not  extend 
either  wrist  to  a  full  extent.  The  day  following,  the  paralysis  of  the 
extensors  of  the  wrist  had  become  much  more  marked,  and  the  hands 
trembled  very  much.  She  became  insensible,  and  died  a  week  after 
her  admission.  It  could  not  be  ascertained  from  her  statements,  that 
she  had  taken  any  poison.  On  inspection,  a  large  quantity  of  clear 
serum  wras  found  beneath  the  arachnoid ;  the  brain  wras  pale  and  blood¬ 
less.  The  muscular  coat  of  the  stomach  wras  hypertrophied,  especially 
towards  the  pylorus,  wrhere  it  constricted  the  opening  ;  the  mucous 
membrane  of  the  stomach  was  thick  and  rugose.  The  large  intestines 
were  irregularly  contracted  and  distended ;  there  were  spots  of  conges¬ 
tion  scattered  on  the  mucous  coat ;  the  salivary  glands  were  enlarged. 

As  there  was  a  suspicion,  from  the  state  of  the  gums  and  other 
symptoms,  that  the  deceased  had,  at  some  previous  time,  taken  lead  as 
a  poison,  the  liver  was  dried  and  incinerated,  and  the  ash  thus  obtained 
was  digested  in  water,  containing  one-eighth  part  of  strong  nitric  acid. 
The  acid  solution  held  dissolved  a  large  quantity  of  phosphate  of  lime 
and  iron,  and  left  on  evaporation,  silica,  probably  derived  from  the 
crucible.  The  acid  liquid,  evaporated  to  dryness,  was  again  digested 
in  a  small  quantity  of  very  diluted  nitric  acid,  and  filtered.  Diluted 
sulphuric  acid  gave,  with  this  liquid,  a  white  precipitate,  not  entirely 
soluble  in  potash,  because  phosphate  of  lime  (derived  from  the  tissues) 
was  precipitated  by  the  alkali  from  the  acid  solution.  The  acid  liquid 
was  also  precipitated,  of  a  deep  greenish-black,  by  a  current  of  sulphu¬ 
retted  hydrogen  gas  ;  and  on  adding  more  nitric  acid,  the  sulphuret  of 
iron  was  removed,  and  a  light-brown  precipitate  remained,  wrhich  was 
sulphuret  of  lead.  A  portion  of  the  original  liquid  was  then  strongly 
acidified  with  nitric  acid :  sulphuretted  hydrogen  was  passed  into  it, 
and  a  brown  precipitate  of  sulphuret  of  lead  only  was  now  thrown  down. 
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the  iron  being  suspended.  A  portion  of  the  original  liquid,  nearly 
neutralized  by  potash,  gave  in  a  few  seconds,  the  brilliant  yellow  preci¬ 
pitate,  in  crystalline  scales,  of  iodide  of  lead.  The  galvanic  test  of 
zinc  and  platina  did  not  answer,  the  quantity  of  lead  present  being  too 
small.  The  tests  acted  clearly  and  decidedly,  leaving  no  doubt  that  lead 
was  present  in  the  liver  of  the  female  in  comparatively  large  quantity. 

This  case  is  interesting  in  several  points  of  view.  The  suspicion 
entertained  that  the  system  of  this  female  was  impregnated  with  lead, 
from  the  blue  line  observed  in  the  gums,  three  days  after  her  admission 
into  the  hospital,  was  fully  confirmed  by  the  result  of  the  analysis  of 
the  liver.  The  detection  of  lead  in  the  tissues  also  appears  to  shew 
that  this  symptom,  first  pointed  out  by  Dr.  Burton,  is  of  great  value 
in  diagnosis  :  for  it  could  not  be  ascertained  with  any  certainty  from 
this  female,  or  any  of  those  who  knew  her,  that  a  salt  of  lead  had  been 
taken,  and  yet  it  is  impossible  to  doubt  that  some  salt  of  lead  must 
have  been  taken.  The  other  symptoms  observed  during  life,  such  as 
vomiting,  obstinate  constipation,  and  paralysis,  also  corroborate  the 
view  that  this  was  a  case  of  poisoning  by  lead.  The  pain  in  the 
abdomen,  unlike  that  produced  by  lead,  was,  however,  increased  by 
pressure.  The  post-mortem  appearances  resemble  those  which  have 
been  met  with  in  cases  of  chronic  poisoning  by  lead.  This  remark 
applies  more  especially  to  the  state  of  the  large  intestines,  which  were 
found  irregularly  contracted  and  distended.  There  were  no  signs  of 
irritation  or  inflammation  in  any  part  of  the  alimentary  canal. 

Are  we  to  regard  this  as  a  case  of  acute  or  chronic  poisoning  by 
lead  ?  The  rapid  progress  of  the  case,  and  the  severity  of  the  symptoms 
after  the  admission  of  the  female  into  the  hospital,  appear  to  indicate 
that  it  was  an  acute  case.  The  question  here  arises,  however,  what 
is  the  shortest  period,  after  lead-poison  has  been  taken,  within  which 
blueness  of  the  gums  may  appear  ?  This  state  of  the  gums,  as  it  has 
been  already  mentioned,  was  not  observed  until  the  third  day ;  and 
it  is  unfortunate  that  there  was  a  very  obscure  account  of  the  condition 
of  the  patient  before  her  admission  into  the  hospital.  Blueness  of 
the  gums  has,  I  believe,  been  hitherto  regarded  as  a  symptom  peculiar 
to  the  chronic  form  of  poisoning ;  and,  so  far  as  I  am  aware,  there 
are  no  facts  to  enable  us  to  state  within  how  short  a  period,  in  an 
acute  case,  this  symptom  may  appear.  The  absorption  of  lead,  when 
its  salts  are  taken  as  poisons,  certainly  goes  on  with  great  rapidity ; 
and  the  metal .  is  soon  found  in  the  organs  and  secretions ;  but  it 
may  require  a  much  longer  time  for  this  effect  of  the  metal  to  be 
made  apparent  by  a  discolouration  of  the  gums.  On  the  whole,  it 
appears  probable,  from  the  severity  of  the  symptoms,  that  a  dose 
of  the  poison  had  been  taken  only  a  few  days  before  her  admission. 
The  deceased  may,  however,  have  taken  small  doses  of  sugar  of  lead 
some  weeks  previously,  as  it  was  alleged,  for  the  purpose  of  procuring 
abortion,  under  the  idea  that  she  was  pregnant.  To  this  the  chronic 
gastritis  and  obstinate  constipation  might  perhaps  be  referred. 
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Lead  lias  been  of  late  years  so  frequently  detected  in  the  soft  organs 
and  secretions,  that  the  presence  of  it  in  the  tissues  of  the  body  may 
now  be  looked  for  with  some  certainty,  when  it  cannot  be  discovered 
either  in  the  matter  vomited  or  in  the  contents  of  the  stomach  after 
death.  I  believe  that  the  liver,  from  its  size  and  from  the  large  quan¬ 
tity  of  blood  which  it  contains,  is  the  organ  best  adapted  for  analysis. 
Here,  as  in  the  incineration  of  any  of  the  soft  parts  of  the  body,  the 
analyst  is  liable  to  be  embarrassed  by  the  presence  of  phosphate  of  lime 
and  oxide  of  iron  in  the  ash.  The  first  necessarily  renders  obscure 
the  solubility  in  caustic  potash  of  the  precipitates  of  lead,  formed  on  the 
addition  of  the  tests ;  and  the  last  gives  a  colour  with  sulphuretted 
hydrogen  gas,  which,  if  this  test  alone  were  employed,  might  easily 
lead  to  a  serious  error.  The  sulphur ets  of  lead  and  iron  are,  however, 
very  differently  affected  by  nitric  acid ;  and  on  making  the  liquid 
rather  strongly  acid  with  this  menstruum,  we  are  quite  sure  that  no 
sulphuret  of  iron  will  be  formed.  In  an  acid  mixture  of  these  two 
metals,  brown  sulphuret  of  lead  only  is  precipitated.  This  precipitate, 
however,  digested  in  strong  nitric  acid,  is  immediately  converted  to 
sulphate  and  nitrate  of  lead. 

In  searching  for  this  metal  in  the  tissues,  it  is  proper  to  remember 
that  lead  may  be  introduced  accidentally  into  the  ash  by  the  crucible,  or 
in  other  ways  which  will  easily  suggest  themselves  ;  and  as  the  tests 
for  lead  are  of  exceeding  delicacy,  it  is  the  more  necessary  to  use  extreme 
caution  in  the  analysis.  In  the  case  just  related,  every  precaution 
was  taken  to  avoid  any  fallacy;  and  it  will  be  observed  that  the 
three  most  important  tests  for  lead — sulphuric  acid,  sulphuretted 
hydrogen,  and  iodide  of  potassium,  answered  perfectly, — the  results 
of  one  test  thus  corroborating  those  obtained  by  the  use  of  the  others. 
No  traces  of  metal  in  a  reduced  state  were  procured ;  but  this  is  not 
necessary  in  order  to  enable  a  chemist  to  express  a  positive  opinion  of 
its  presence.  From  the  very  decided  results  procured  by  these  tests, 
lead  appears  to  have  been  present  in  the  liver  in  much  larger  quantity 
than  it  is  ever  found  in  cases  of  colica  pictonum. 

Normal  Lead. — It  has  been  objected  to  these  processes  for  the 
detection  of  lead,  that  lead  always  forms  a  constituent  part  of  the  soft 
organs  in  healthy  persons.  My  own  experiments  agree  with  those 
previously  made  by  M.  Flan  din,  in  the  result  that  the  ash  obtained  by 
incinerating  the  soft  parts  of  the  body,  does  not  contain  a  trace  of 
lead,  where  care  has  been  taken  to  exclude  the  metal  during  the 
analysis,  and  several  tests  have  been  employed.  If  sulphuretted 
hydrogen  gas  only  be  used  as  a  test,  I  can  easily  imagine  that  iron 
would  be  frequently  mistaken  for  lead. 

The  quantity  of  nitric  acid  and  water  in  which  the  incinerated  ash 
is  digested,  should  be  at  a  minimum,  since  the  subsequent  neutralization 
of  much  nitric  acid,  in  a  large  quantity  of  water,  will  materially  inter¬ 
fere  with  the  action  of  the  tests.  The  bulk  of  the  ash  may  be  reduced 
by  finely  powdering  it,  agitating  it  in  a  large  vessel  of  water,  and 
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pouring  off  that  portion  which  is  suspended.  The  lead  will  be  found 
in  the  heavier  particles,  which  subside  instantaneously. 

Lead  in  organic  solids. — It  is  commonly  recommended  to  pour  on 
a  portion  of  the  solid  a  solution  of  hydrosulphuret  of  ammonia ;  and 
if  this  he  blackened,  it  is  inferred  that  lead  is  present.  This  inference, 
however,  without  further  experiments,  would  not  be  justifiable,  since 
the  presence  of  iron  in  the  solid,  might  give  rise  to  a  similar  change. 
The  only  certain  plan  is  to  burn  the  organic  substance,  or  to  decompose 
it  by  heat  and  to  digest  the  carbonaceous  ash  in  nitric  acid  slightly 
diluted.  The  acid  liquid  should  he  filtered  and  tested  by  the  appro¬ 
priate  tests. 

Absorption. — It  was  formerly  a  question,  whether  in  cases  of  poison¬ 
ing  by  the  acetate  of  lead,  the  metal  is  absorbed  and  enters  into  the 
circulation.  It  was  found  by  Tiedemann  in  the  blood  of  poisoned 
animals,  although  Flan  din  failed  to  detect  it  in  this  liquid.  Orfila  also 
detected  lead  in  the  urine  of  a  female  who  swallowed  an  ounce  of  the 
acetate  (Op.  cit.  i.  684) ;  but  Dr.  Mitscherlich  was  unable  to  find  any 
traces  of  the  metal  in  the  blood  or  urine  of  animals.  The  general  opi¬ 
nion,  however,  now  is,  that  the  metal  is  in  some  form  or  other  absorbed 
into  the  system,  because  after  a  certain  period  it  is  found  more  or  less 
in  all  the  soft  organs,  hut  especially  in  the  liver.  During  life  it 
appears  to  he  eliminated  chiefly  by  the  urine. 

GOULARD’S  EXTRACT.  SUBACETATE  OE  LEAD. 

Goulard’s  extract  is  generally  seen  under  the  form  of  a  reddish- 
coloured  liquid,  as  it  is  often  made  with  common  vinegar  instead 
of  acetic  acid.  This  substance  has  caused  death  in  at  least  four 
instances, — one  in  France  and  three  in  England.  The  symptoms 
produced  are  similar  to  those  described  in  speaking  of  the  former 
compound.  The  suhacetate  is  much  more  powerful  as  a  poison  than 
the  neutral  acetate,  probably  from  its  containing  a  larger  quantity  of 
the  oxide  of  lead.  One  fatal  case  of  poisoning  by  Goulard’s  extract  is 
marked  down  in  the  Coroners’  return  for  1837-8.  In  January  1840, 
two  other  cases  of  poisoning  by  it  occurred  in  this  city  in  two  children, 
aged  respectively  four  and  six  years.  The  quantity  taken  by  the  chil¬ 
dren  could  not  have  been  very  great,  hut  they  both  died  within  thirty- 
six  hours.  The  symptoms  were  at  first  violent  vomiting  and  purging; — 
in  one  case  they  resembled  those  of  Asiatic  cholera.  The  bodies  were 
inspected  by  Dr.  Bird,  and  presented  the  following  appearances.  The 
mucous  membrane  of  the  stomach  was  of  a  grey  colour,  but  otherwise 
perfectly  healthy.  The  intestines  were  found  much  contracted,  in  one 
instance  more  so  than  in  the  other.  A  case  is  reported  by  Orfila  in 
which  an  inspection  was  made  of  the  body  of  a  man  who  had  been  killed 
by  taking  a  quantity  of  Goulard’s  extract.  He  died  within  forty-eight 
hours,  and  there  was  well-marked  inflammation  of  the  alimentary  canal 
from  the  oesophagus  downwards.  The  villous  coat  of  the  stomach  was 
completely  softened,  and  the  effused  mucus  was  found  to  contain  the 
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poison.  (Toxicologie,  i.  671.)  Mr.  Marshall  mentions  a  case  of  reco¬ 
very  where  two  fluid-ounces  of  Goulard’s  extract  had  been  taken  by 
mistake.  (On  Arsenic,  106.) 

Analysis.- — -The  subacetate  of  lead  cannot  be  so  readily  procured  in 
a  regular  crystalline  form  as  the  acetate  by  evaporation.  Its  solution 
is  strongly  alkaline,  and  it  contains  a  much  larger  proportion  of  oxide 
of  lead  than  the  common  acetate.  The  same  tests  are  applicable  to  it 
as  to  the  acetal e  (ante,  page  436).  It  possesses  all  the  chemical 
properties  of  that  salt,  but  differs  from  it  in  being  copiously  precipi¬ 
tated  by  a  solution  of  gum  acacia.  The  pure  solution  of  subacetate  is 
colourless.  That  which  is  commonly  sold  has  a  brown  colour,  owing 
to  its  being  made  with  vinegar. 

Goulard  Water  is  nothing  more  than  a  mixture  of  one  drachm 
and  a  half  of  this  solution  to  a  pint  of  water. 

NITRATE  OF  LEAD. 

Dr.  Christison  found  that  four  hundred  grains  of  this  salt  killed  a 
dog  in  sixteen  hours.  (On  Poisons,  p.  549.) 

Chemical  analysis. — The  nitrate  of  lead  is  commonly  seen  in 
solid  tetrahedral  crystals  : — when  powdered  and  heated  in  a  reduction - 
tube,  it  gives  off  nitrous  acid  vapour,  and  yellow  protoxide  of  lead  is 
left.  It  is  readily  dissolved  by  water,  and  the  solution  is  neutral. 
The  nature  of  its  acid  is  best  determined  by  adding  carbonate  of  potash 
to  the  solution, — and  filtering : — the  filtered  liquid  should  on  evapora¬ 
tion  yield  nitrate  of  potash.  Or  a  grain  of  the  salt  may  be  dropped 
into  sulphate  of  narcotine.  (See  Nitric  Acid,  ante,  p.  227.)  All  the 
tests  for  lead  mentioned  in  speaking  of  the  acetate,  apply  equally  to 
the  nitrate. 

CHLORIDE  OF  LEAD. 

Some  years  since  a  woman  was  brought  to  Guy’s  Hospital,  who  had 
swallowed  the  chloride  of  lead  :  the  quantity  could  not  be  ascertained, 
but  a  portion  of  the  poison  was  found  in  the  paper,  out  of  which  she 
had  taken  it.  There  were  no  urgent  symptoms  except  vomiting  : 
alkaline  sulphates  were  exhibited,  but  she  suffered  so  little  inconvenience 
that  she  left  the  hospital  the  same  day,  and  eventually  did  well. 

According  to  the  observations  of  Mr.  Osborne,  chloride  of  lead  is 
likely  to  exist  occasionally  in  spring  water  as  a  poisonous  contamina  • 
tion.  He  states  that  in  the  water  of  some  of  the  wells  around  South¬ 
ampton,  he  found  free  chlorine.  The  chloride  of  lead  is  soluble  in 
thirty  parts  of  cold  water  ;  and  when  once  produced  it  might  give  rise 
to  serious  symptoms.  (Pharm.  Times,  Sept.  26,  1846,  64.) 

Analysis. — This  is  a  white  pulverulent  salt :  when  heated  in  a  tube 
it  fuses  into  a  yellowish  green  mass  and  remains  fixed — it  is  soluble 
in  hot,  but  not  very  soluble  in  cold  water ;  the  solution  gives  the  re¬ 
actions  indicated  with  the  tests  for  lead  :  and  the  chlorine  may  be  dis¬ 
covered  by  nitrate  of  silver.  This  salt  is  rendered  more  soluble  in 
water  by  nitric  or  muriatic  acid it  is  insoluble  in  alcohol. 
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Turner’s  yellow,  (oxychloride  oe  lead.) — This  is  commonly 
seen  in  the  form  of  a  fine  yellow-coloured  powder ;  it  is  sometimes 
called  mineral  yellow.  Its  action  on  the  body  is  unknown ;  but  it  is 
much  used  in  the  arts,  and  as  it  might  he  mistaken  for  another  sub¬ 
stance,  its  chemical  properties  require  a  brief  description. 

Analysis. — It  is  a  very  fusible  substance,  it  melts  when  heated, 
and  remains  fixed  ;  it  is  partially  soluble  in  caustic  alkalies ; — when 
digested  in  nitric  acid,  oxide  of  lead  is  dissolved,  and  a  milky  white 
chloride  of  the  metal  remains. 

CARBONATE  OE  LEAD. 

This  substance,  also  known  as  White  Lead,  Ceruse,  or  Kremser 
White,  is  extensively  used  in  the  arts.  It  is  commonly  seen  in  the 
form  of  heavy  white  masses  resembling  chalk.  It  is  insoluble  in  water, 
but  still  possesses  poisonous  properties,  a  decided  proof,  among  nume¬ 
rous  other  facts,  that  insolubility  does  not  prevent  a  substance  from 
exerting  a  poisonous  action  on  the  system.  The  very  small  quantity 
of  free  acid  contained  in  the  gastric  secretions,  may,  it  is  true,  dissolve 
a  portion ;  but  the  quantity  of  carbonate  required  to  neutralize  the 
free  acids  in  the  stomach,  would  probably  produce  no  serious  symp¬ 
toms  whatever ;  since  we  commonly  find  it  is  only  in  large  doses,  that 
this  substance  acts  as  an  irritant  poison. 

Symptoms. — A  very  interesting  case  of  poisoning  by  the  carbonate 
of  lead,  was  reported,  in  October  1844,  to  the  Westminster  Medical 
Society,  by  Mr.  Snow.  A  chdd  aged  five  years  ate  a  portion  not  so 
large  as  a  marble,  ground  up  with  oil.  For  three  days  he  merely 
suffered  from  pain  in  the  abdomen  and  costiveness.  On  the  third  night, 
the  child  became  rapidly  worse,  and  there  was  vomiting.  He  died 
ninety  hours  after  taking  the  poison,  having  passed  some  very  offensive 
motions  of  a  greenish-black  colour  (probably  from  sulphuret  of  lead) 
before  he  died.  The  mucous  membrane  of  the  stomach  was  much  in¬ 
flamed,  and  of  a  dark-red  colour  throughout.  Poison  could  not  be 
detected  in  the  contents  or  tissues  of  the  stomach,  or  in  the  matter 
vomited.  It  is  remarkable  that  in  this  case,  so  small  a  quantity  should 
have  proved  fatal  without  exciting  any  marked  symptoms  of  irritation  in 
the  first  instance.  There  are  many  fatal  cases  of  poisoning  by  the  car¬ 
bonate  of  lead  in  the  human  subject,  but  it  has  in  these  instances  proved 
insidiously  fatal,  by  inducing  Colica pictonum.  They  are  to  be  regarded 
as  cases  of  chronic  poisoning.  The  following  instance  of  recovery  from 
a  large  dose  of  carbonate  of  lead,  is  reported  by  Mr.  Cross.  A  woman, 
aged  thirty-three,  took  by  mistake  for  a  dose  of  magnesia,  from  six  to 
eight  drachms  of  carbonate  of  lead.  Five  hours  afterwards,  she  was 
seen  by  her  medical  attendant ;  she  was  in  a  cold  perspiration,  breath¬ 
ing  heavily,  constantly  vomiting,  her  pulse  hard,  small,  and  quick. 
There  was  great  anxiety  of  countenance,  with  dryness  of  the  throat ; — 
a  sense  of  heat  in  the  stomach,  with  very  painful  colics.  Castor-oil  and 
sulphate  of  magnesia,  with  diluted  sulphuric  acid,  were  given  to  her ; — - 
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the  last  at  frequent  intervals.  The  extensor  muscles  became  paralysed, 
and  the  flexors  rigidly  contracted, —  the  colics  were  so  excruciating, 
that  the  patient  generally  fainted  after  each  paroxysm.  The  evacua¬ 
tions  from  the  bowels  were  of  a  very  dark  colour,  probably  from  the 
action  of  sulphuretted  hydrogen,  contained  in  the  intestines,  upon  the 
lead.  The  symptoms  abated,  hut  the  next  day  there  were  nausea  and 
faintness  with  griping  pains.  In  four  days  she  was  convalescent.  A 
somewhat  similar  case  is  reported  in  Casper’s  Wochenschrift  for  1844, 
in  which  a  man,  eet.  20,  swallowed  by  mistake  for  chalk,  between  five 
and  six  drachms  of  carbonate  of  lead.  In  a  few  hours  it  produced  all 
the  symptoms  of  irritant  poisoning,  thirst,  burning  pain  and  incessant 
vomiting ;  yet  although  he  was  not  seen  for  twenty-four  hours  after 
taking  the  poison,  he  perfectly  recovered  in  the  course  of  a  short  time 
under  very  simple  treatment.  His  recovery  was  probably  due  to  the 
greater  part  of  the  carbonate  having  been  ejected  by  the  early  vomiting. 
(Ann.  d’Hyg.  1845,  ii.  226.)  These  cases  show  that  the  carbonate  of 
lead,  although  poisonous,  is  not  very  energetic.  Its  action  as  a  poison 
is  probably  not  greater  than  that  of  the  acetate  ;  and,  so  far  as  obser¬ 
vations  on  the  human  subject  extend,  it  is  less  active  than  the  sub¬ 
acetate. 

A  case  is  related  in  the  Annales  d’Hygiene,  (April,  1844),  which 
shows  that  serious  accidents  may  sometimes  happen  from  the  shot  used 
in  cleaning  bottles  being  left,  and  afterwards  becoming  chemically 
acted  on  by  the  wine  or  liquid  introduced.  The  practice  of  thus 
cleaning  bottles  is  very  common  in  England  and  also  in  Erance ;  some 
of  the  pellets  often  become  fixed  in  the  narrow  part  of  the  base  of  the 
bottle,  and  thus  escape  notice.  A  person,  after  having  swallowed  a 
few  glasses  of  liqueur,  suffered  from  the  most  violent  colicky  pains, 
and  all  the  symptoms  of  irritant  poisoning.  Dr.  Hanle,  who  was  im¬ 
mediately  called,  having  observed  that  the  liquor  remaining  in  the 
bottle  was  very  turbid,  poured  it  off  for  analysis,  when  he  found, 
firmly  wedged  in  at  the  bottom  of  the  bottle,  ten  leaden  pellets,  which 
had  become  so  completely  transformed  to  carbonate  of  lead,  that  there 
was  only  a  small  nucleus  of  the  metal  left.  So  long  as  the  liquor  was 
clear,  no  accident  had  arisen  from  its  use  ;  but  the  symptoms  of  poi¬ 
soning  appeared  immediately  when  the  turbid  portion  at  the  bottom 
of  the  bottle,  containing  the  salt  of  lead  either  suspended  or  dissolved, 
was  swallowed.  (See  p.  131,  ante).  It  is  singular  that  the  lead 
should  have  been  found  in  this  case  in  the  state  of  insoluble  carbonate; 
for,  in  general,  the  vegetable  acids  contained  in  wine  (if  we  except  the 
tartaric)  form  soluble  salts  of  the  metal.  With  acescent  wines,  such 
as  those  made  in  this  country,  which  owe  their  acidity  chiefly  to  citric 
acid,  accidents  of  this  kind  are  very  liable  to  occur ;  but  with  good  Spanish 
wines,  they  are  not  so  common.  (See  page  456,  post.)  The  acidity 
here  is  chiefly  due  to  tartaric  acid ;  and  it  is  only  slowly  that  tartrate  of 
lead  is  formed,  even  when  the  quantity  of  shot  left  in  the  bottle  is  large. 
It  is  very  unusual  to  meet  with  a  case  in  which  this  substance  is  em- 
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ployed  witli  the  intention  to  murder  :  a  woman  was,  however,  lately 
tried  in  France  for  mixing  carbonate  of  lead  in  flour  which  was  made 
into  bread.  Several  persons  partook  of  it,  and  all  suffered  more  or 
less,  the  symptoms  being  general  uneasiness,  colicky  pains,  and  vomit¬ 
ing,  with  obstinate  constipation.  The  witness  attributed  the  symp¬ 
toms  to  carbonate  of  lead,  but  stated  that  it  was  not  a  very  active 
poison,  as  he  had  known  an  instance  in  which  a  man  had  taken  five 
drachms  and  recovered.  Upon  this  evidence  the  woman  was  acquitted. 
(Journal  de  Chimie  Medicale,  1845,  532.)  The  quantity  of  carbonate 
in  this  instance,  formed  about  two  per  cent,  of  the  weight  of  the  flour. 

Treatment. — It  is  obvious  that  the  alkaline  sulphates  could  not 
here  be  employed  as  antidotes,  since  it  requires  long  digestion  at  a 
high  temperature,  for  these  salts  to  re- act  on  the  carbonate  of  lead ; 
and  even  then  the  decomposition  is  only  partial.  T  would  suggest,  in 
a  case  of  this  kind,  the  expediency  of  administering  an  alkaline 
sulphate  mixed  with  vinegar  or  some  weak  vegetable  acid,  such 
as  lemon-juice.  Emetics  and  the  stomach-pump  should  also  be 
employed. 

Colica  PictoNum. — Painter’s  Colic  may  be  regarded  as  a 
chronic  form  of  poisoning  by  carbonate  of  lead,  indicated  by  violent 
pain  in  the  bowels,  constipation,  and  paralysis.  The  carbonate  finds 
its  way  into  the  system,  among  white-lead  manufacturers,  either 
through  the  skin  or  through  the  lungs,  or  both  together ; — it  becomes 
diffused  in  a  fine  powder  through  the  atmosphere,  and  thus  enters 
into  the  lungs.  It  has  been  remarked  in  France,  that  in  manufac¬ 
tories,  where  the  powder  was  ground  dry,  not  only  have  the  labourers 
suffered,  but  also  horses,  dogs,  and  even  rats,  have  died  from  its 
effects.  Since  the  practice  has  arisen  of  grinding  the  carbonate  in 
water,  cases  of  colica  pictonum  have  not  been  so  numerous.  They  are 
still,  however,  frequent  among  painters,  the  manufacturers  of  some 
kinds  of  glazed  cards,  the  bleachers  of  Brussels  lace,  and  among  those 
engaged  in  the  glazing  of  pottery,  where  oxide  of  lead  is  employed  in 
the  glaze. 

It  is  to  be  regretted  that  a  substance  so  pernicious  to  health  as  the 
carbonate  of  lead,  should  be  so  extensively  employed  in  the  arts  and 
manufactures.  Much  is  said  concerning  the  preventable  deaths  from 
bad  drainage  and  defective  ventilation,  but  the  yearly  deaths  from  un¬ 
necessary  poisonings  are  wholly  disregarded.  Under  a  proper  system 
of  medical  police,  precautions  would  be  taken  to  prevent  the  wide- 
spreading  of  a  secret  source  of  disease  and  death.  M.  Chevallier  has 
recently  called  the  attention  of  medical  men  to  this  subject.  Prepa¬ 
rations  of  lead  are  used  in  cases  where  their  presence  would  hardly 
be  suspected.  It  appears  that  in  the  manufacture  of  Brussels  lace,  if 
it  were  washed  before  it  became  an  article  of  commerce,  its  value 
would  be  seriously  reduced.  It  is  therefore  whitened,  or,  as  it  is 
called,  bleached  (!)  by  sprinkling  it  with  finely  powdered  carbonate  of 
lead,  and  placing  it  between  folds  of  paper.  In  this  state  it  is  well 
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beaten,  in  order  to  incorporate  the  powder  with  the  fibre.  The  work¬ 
men  who  perform  this  operation  are  thus  constantly  breathing  an 
atmosphere  of  this  poisonous  salt,  and  they  suffer  from  dryness  of 
the  fauces,  colic,  and  all  the  other  symptoms  of  chronic  poisoning 
by  lead.  (Ann.  d’Hyg.,  1847,  i.  111.)  It  becomes  a  question  whether 
those  females  who  wear  this  lace  in  close  contact  with  the  skin,  may 
uot  suffer  from  symptoms  of  lead-poisoning.  Actors  who  employ  car¬ 
bonate  of  lead  as  a  cosmetic,  to  give  paleness  to  the  countenance,  are 
known  to  be  liable  to  attacks  of  lead-colic.  The  makers  of  glazed 
cards,  in  which  white  lead  is  largely  employed,  also  suffer  from  this 
disease.  I  have  lately  ascertained  that  the  paper  on  which  many  of  the 
finest  Trench  engravings  are  printed,  is  saturated  on  its  upper  surface 
with  carbonate  of  lead  :  softness  is  thus  given  to  the  impression,  and 
the  defects  of  a  worn  copperplate  are  thereby  concealed ;  but,  on  the 
other  side,  there  is  the  risk  of  chronic  poisoning  to  which  the  work¬ 
men  are  exposed,  and  the  certainty  that  the  prints  will  become  tar¬ 
nished  and  destroyed  by  the  slow  action  of  sulphur  in  the  atmosphere. 
Trom  a  paper  read  at  the  Institute  by  M.  Chevreul,  it  would  appear 
that  the  size  or  composition,  used  in  the  manufacture  of  woollen  fa¬ 
brics,  is  strongly  impregnated  with  lead,  either  in  the  state  of  oxide  or 
salt.  The  wearing  of  these  poisoned  articles  of  dress  in  contact  with 
the  naked  skin  must  be  productive  of  injury.  So  easily  is  the  system 
affected,  that  colic  and  paralysis  have  been  known  to  arise  from  an  indi¬ 
vidual  working  or  sleeping  in  a  recently  painted  room.  (Lancet,  Oct. 
26,  1844.)  In  a  case  lately  reported  by  Dr.  Chowne,  a  man  who 
slept  in  a  newly-painted  room  for  a  few  nights  was  attacked  with 
paralysis.  (Med.  Gaz.,  xxxix.  255.)  I  have  myself  suffered  from 
severe  colic  by  respiring  the  vapour  of  fresh  paint.  It  is  not  impro¬ 
bable  that,  in  these  cases,  the  carbonate  of  lead  is  carried  off  in  vapour, 
in  combination  with  that  of  the  essential  oil  of  turpentine. 

Symptoms. — The  diagnostic  symptoms  of' chronic  poisoning  by  lead 
are  well  marked.  There  is  first  pain,  with  a  sense  of  sinking  commonly 
in  or  about  the  region  of  the  umbilicus.  Next  to  pain  there  is  obsti¬ 
nate  constipation,  retraction  of  the  abdominal  parietes,  loss  of  appetite, 
thirst,  foetid  odour  of  the  breath,  and  general  emaciation.  The  skin 
acquires  a  yellowish  or  earthy  colour,  and  the  patient  experiences  a  sac¬ 
charine,  styptic,  or  astringent  taste  in  the  mouth.  A  symptom  of  a  pe¬ 
culiar  nature  has  been  pointed  out  by  Dr.  Burton  (Med.  Gaz.xxv.  687), 
namely,  a  blueness  of  the  edges  of  the  gums ,  where  these  join  the  bodies 
of  the  teeth  :  the  teeth  are  of  a  brownish  colour.  Dr.  Chowne  states 
that  from  inquiry  and  observation,  he  is  satisfied  that  the  presence  or 
absence  of  this  blue  line  is  not  connected  with  the  administration  or 
non-administration  of  lead.  (Lancet,  Oct.  26,  1844.)  It  has,  how¬ 
ever,  been  so  frequently  observed,  that  most  pathologists  now  regard  it 
as  a  well-marked  pathognomonic  symptom.  A  similar  blue  mark  around 
the  edges  of  the  gums  has  been  noticed  in  other  cases  of  poisoning — as 
by  mercurial  preparations  (ante,  p.  384) ;  and  it  is  possible  that  m  an 
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advanced  stage  of  chronic  poisoning  by  lead  it  may  be  absent,  (see  a  case 
by  Mr.  Fletcher,  Med.  Times,  Feb.  14,  1846,  p.  395) : — as  where,  for 
example,  the  individual  has  ceased  to  expose  himself  to  emanations  of 
lead.  Many  facts  tend  to  show  that  it  is  an  early  symptom.  The 
disease  often  kills  the  patient ;  and  after  death  the  large  and  small 
intestines  are  found  contracted, — especially  the  colon.  The  persons 
most  subject  to  this  form  of  chronic  poisoning,  are  workers  in  white 
lead  and  painters.  Out  of  1330  cases  received  during  five  years 
(1838-42)  into  the  Parisian  hospitals,  655  were  among  these  classes 
of  workmen.  Of  341  who  were  workers  in  white  lead,  55  died.  The 
workers  in  metals, — plumbers  who  handle  metallic  lead,  are  but  little 
subject  to  the  disease.  Only  22  cases  of  this  kind  occurred  in  the  five 
years.  (Gaz.  Med.,  Janvier  17, 1847.) 

Absorption. — M.  Grisolle  made  numerous  analyses  of  the  fluids  and 
viscera  in  fatal  cases  of  painter’s  colic,  without  detecting  any  traces  of 
the  metal.  The  urine  of  workmen,  employed  in  white-lead  manufac¬ 
tories,  has  been  repeatedly  examined,  but  no  lead  has  been  discovered 
in  it.  This  was  owing  probably  to  some  defect  in  the  analysis,  or  to 
the  very  small  quantity  absorbed ;  because  the  tests  for  lead  are  re¬ 
markably  delicate,  and  would  detect  it  were  it  in  no  larger  proportion 
than  the  158,000th  part  of  the  liquid  examined.  Recent  researches 
have  shown  that  the  metal  is  absorbed  in  some  form,  probably  in  all 
cases  of  lead-poisoning  ;  and  as  a  singular  proof  of  the  absorption,  and 
diffusion  of  the  metallic  salt  in  cases  of  lead-colic,  it  may  be  mentioned 
that  sulphuret  of  lead  is  formed  in  these  subjects  on  the  surface  of  the 
skin,  during  the  employment  of  sulphureous  baths.  This  appears  to 
show  that  the  poison  is  eliminated  through  the  skin.  Lead  has  been 
discovered  by  Professor  Cozzi  in  the  blood  of  persons  labouring  under 
this  disease,  and  in  one  case  Dr.  Inman  discovered  it  in  the  cerebellum. 
(Med.  Gaz.  xxxviii.  389.) 

In  the  following  instance  of  poisoning  by  paint,  I  have  reason  to 
believe  that  it  existed  in  the  milk.  A  few  years  since  a  cow  drank 
up  a  large  quantity  of  paint,  of  which  carbonate  of  lead  was  the  chief 
ingredient.  The  animal  suffered  severely; — sulphate  of  soda  was 
largely  exhibited,  and  the  cow  eventually  recovered.  While  the 
animal  was  labouring  under  the  effects  of  the  poison,  a  quart  of  milk 
was  drawn  from  it,  put  into  a  glass  bottle,  and  sent  to  me  for  exa¬ 
mination.  I  found  that  sulphuretted  hydrogen  gas  gave  with  it,  a 
minute  black  flaky  precipitate,  which  appeared  to  be  sulphuret  of 
lead.  I  tried  several  other  specimens  of  milk,  obtained  in  the 
usual  way  from  London  dealers,  without  finding  that  they  were  in 
the  least  affected  by  a  current  of  sulphuretted  hydrogen  gas..  (See 
Guy’s  Hos.  Rep.  No.  xii.  0.  S.)  This  result  seems  to  show  that 
in  poisoning  by  this  salt  of  lead  the  metal  is  taken  up  in  some  form 
and  excreted. 

In  the  Treatment  of  these  cases  of  chronic  poisoning  it  has  been 
proposed  to  use  sulphuric  acid  and  sulphuretted  waters.  Experience 
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has,  however,  shown  that  they  are  quite  inefficacious.  (OrfUa,  i.  680, 
Galtier,  i.  676.) 

Water  Poisoned  by  Lead— One  other  form  of  poisoning  by 
carbonate  of  lead  is  of  some  interest  to  the  medical  jurist, — I  allude  to 
the  impregnation  of  water  with  this  substance  by  contact  with 
metallic  lead.  This  metal,  it  is  well  known,  is  largely  used  for  water- 
cisterns  and  pipes  ;  and,  under  certain  circumstances,  hydrated  oxide 
and  carbonate  of  lead  are  apt  to  be  formed  in  large  quantity,  and  to 
be  diffiised  in  the  water.  It  has  been  supposed  that  carbonic  acid  con¬ 
tained  in  water  would  partially  dissolve,  and  suspend  the  carbonate  in  it ; 
but  in  saturating  water  with  carbonic  acid,  over  finely  divided  carbonate 
of  lead,  it  was  not  found  on  filtration  that  any  perceptible  portion  had 
been  dissolved.  This  conversion  to  carbonate  is  chiefly  observed  to  take 
place  with  new  lead,  or  the  metal  which  has  a  bright  and  polished  sur¬ 
face  ;  but  it  is  remarkable  that  when  lead  is  alloyed  with  1 -200th  part 
of  arsenic  it  remains  unaffected  by  water.  Old  lead  does  not  easily 
produce  the  oxide  or  the  carbonate,  the  metal  being  protected  by  the 
crust  which  is  already  formed  on  it  and  firmly  adheres  to  it.  It  is 
important  for  the  medical  jurist  to' bear  in  mind  that  the  purer  the 
water  or  the  less  saline  matter  it  contains,  the  more  it  is  liable  to 
acquire  this' poisonous  impregnation;  but  pure  water  has  no  effect 
whatever  unless  there  be  free  access  of  air.  When  water  thus  con¬ 
taminated  with  carbonate  of  lead  is  used,  symptoms  of  poisoning  may 
suddenly  affect  a  whole  family,  without  the  cause  being  at  first 
apparent ;  or  one  or  more  cases  of  chronic  poisoning  by  lead,  may  un¬ 
expectedly  show  themselves  among  the  members  of  a  household  where 
such  water  is  drunk.  This  subject  has  been  most  fully  examined  by 
Dr.  Christison.  I  have  repeated  his  experiments,  and  made  some 
others,  the  details  of  which  will  be  found  elsewhere.  (Guy’s  Hosp. 
Rep.  No.  vi.  O.  S.) 

There  are  two  kinds  of  water  liable  to  become  poisoned,  when  kept 
in  contact  with  lead  under  a  free  access  of  air.  1.  That  which  abounds 
in  carbonic  acid ;  2,  that  wrhich  contains  little  or  no  saline  matter. 
Of  this  last  we  have  instances  in  distilled  water,  pure  rain  water,  or 
remarkably  soft  water.  With  respect  to  highly  carbonated  water,  this 
may  be  known  by  boiling  a  portion  in  a  flask  or  retort,  and  conducting 
the  gaseous  products  into  a  solution  of  subacetate  of  lead.  Lime-water 
will  also  serve  as  a  test  for  gaseous  carbonic  acid,  although  it  is  not  so 
delicate.  The  second  kind  of  water  is  known  by  evaporating  at  least  a 
gallon  to  dryness,  and  noting  the  weight  of  saline  matter  obtained.  If 
this  form  less  than  the  15,000th  part  of  the  weight  of  the  water,  it  is 
liable  to  acquire  an  impregnation  from  lead.  The  Thames  water  contains 
about  the  7000th  of  its  weight  of  saline  matter;  and  I  have  kept  in  this 
water  for  nine  years  a  mass  of  lead,  exposing  fifty-eight  square  inches 
of  surface,  without  any  carbonate  being  produced.  As  the  water  was 
slowly  lost  by  evaporation,  the  quantity  was  made  up.  Distilled  water 
treated  in  like  manner  during  the  same  period,  has  produced  a  very 
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considerable  quantity  of  hydrated  oxide  and  carbonate  of  lead.  A  mix¬ 
ture  of  equal  parts  of  river  and  distilled  water  had  no  action  on  lead ; 
consequently  a  preservative  effect  existed  where  the  proportion  of  saline 
matter  could  not  have  been  greater  than  the  14,000th  part.  The 
Edinburgh  water,  according  to  Dr.  Christison,  contains  about  the 
12,000th  of  its  weight  of  saline  matter;  and  it  has  but  a  feeble  action 
on  lead.  That  used  at  Tunbridge  some  years  since,  contained  only 
the  38,000th  part,  a  quantity  so  small,  that  with  a  knowledge  of  these 
facts,  it  is  not  surprising  the  water  should  have  become  contaminated 
with  lead,  and  have  given  rise  to  lead-colic  among  the  inhabitants.  The 
same  fact  has  been  more  recently  observed  in  the  water  of  Southampton. 

This  chemical  production  of  hydrated  oxide  and  carbonate  of  lead, 
takes  place  with  extreme  rapidity.  On  putting  a  fresh-scraped  piece 
of  the  metal  into  about  three  ounces  of  distilled  water,  I  have  observed 
a  milky  film  to  be  formed  around  it,  in  the  clear  sunshine  of  summer, 
in  the  course  of  a  few  minutes;  and  in  twenty-four  hours  a  thick 
crystalline  sediment  of  carbonate  of  lead  was  deposited.  Rain-water 
collected  directly  from  the  atmosphere,  had  the  same  property :  but 
that  which  had  passed  over  roofs  of  slate  or  tile,  was  more  slowly,  and 
in  some  instances  not  at  all  affected.  This  production  of  hydrated 
oxide  and  carbonate,  by  contact  with  bright  lead,  is  a  very  good  test 
of  the  absolute  purity  of  distilled  water  ;  and  conversely  this  experi¬ 
ment  is  the  best  that  can  be  suggested,  for  determining  whether  any 
particular  kind  of  water  is  liable  to  acquire  a  poisonous  impregnation 
from  that  source.  If  the  fresh  metallic  surface  remain  bright  after 
some  days,  or  only  acquire  a  faint  incrustation  of  sulphate ; — and 
hydrosulphuret  of  ammonia  does  not  give  a  brown  tint  to  the  water, 
there  is  but  little  danger  of  its  becoming  poisoned  with  lead.  Water 
which  does  not  acquire  a  poisonous  impregnation  by  contact  with  lead, 
may,  however,  become  poisoned  if  the  vapour  which  slowly  rises  from 
it,  comes  in  contact  with  the  metal.  Thus  leaden  covers  to  cisterns, 
or  partially  filled  cisterns,  are  generally  corroded  by  the  pure  water 
which  comes  in  contact  with  the  lead  as  a  result  of  evaporation. 

My  experiments  have  led  me  to  the  conclusion,  that  Sulphate  of  lime 
is  the  salt  which,  by  its  presence  in  most  kinds  of  hard  water,  prevents 
this  action  on  lead.  When  this  salt  forms  only  the  5,000th  part  of 
the  weight  of  water,  no  carbonate  of  lead  is  produced ; — and  the  sulphate 
of  lime,  dissolved  in  this  or  in  a  larger  proportion  in  distilled  water, 
will  confer  on  it  the  properties  possessed  by  river-water.  Sulphate  of 
lead  appears  to  be  slowly  formed ;  this  closely  invests  the  metal,  and  pre¬ 
vents  the  production  of  any  oxide  or  loose  crystalline  carbonate.  Thus 
then  a  water,  which  is  abundantly  precipitated  by  a  salt  of  barytes,  and  by 
oxalate  of  ammonia,  is,  cuter  is  paribus,  not  very  likely  to  give  rise  to 
lead-colic  by  passing  through  leaden  pipes,  or  by  being  preserved  in  leaden 
cisterns.  The  facts  connected  with  the  contamination  of  water  by  lead, 
are  of  great  interest.  In  a  trial  which  took  place  at  the  Surrey 
Lent  Assizes,  1845,  ( Solomon  v.  Lawson ,  see  ante,  p.  52,  also  Law 
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Times,  May  16, 1846,  135,)  these  facts  were  of  some  importance,  and 
the  effects  of  water  so  poisoned,  on  the  system,  were  closely  in¬ 
vestigated. 

Dr.  Christison  has  observed,  that  water  may  contain  lead,  although 
perfectly  transparent  when  drawn.  The  lead  may  he  dissolved  in  the 
state  of  hydrated  oxide  ;  this  will  become  converted  to  carbonate  on 
exposure  to  air.  According  to  this  experimentalist,  it  is  not  carbonate: 
of  lead  which  is  produced  by  the  continued  action  of  pure  water  on 
this  metal,  but  a  permanent'  compound, — formed  of  two  equivalents  of 
carbonate  of  lead  and  one  of  hydrated  oxide.  Water  thus  impregnated 
with  carbonate  and  oxide  of  lead,  may  he  partially  deprived  of  lead 
by  filtration  through  animal  charcoal.  It  need  hardly  be  observed, 
that  much  saline  matter  may  be  present  in  water,  and  yet  the  lead  may 
become  rapidly  affected ;  for  the  salts  may  not  be  of  a  kind  to  have  any 
preservative  property.  The  deposit  which  tabes  place  on  leaden  cisterns 
is  often  ignorantly  regarded  as  the  result  of  the  hardness  of  water ; 
it  is  scraped  off,  and  a  fresh  surface  of  metal  is  exposed ;  so  that  iu  a 
case  of  this  kind,  water  from  a  particular  cistern  may  have  been  for  a 
long  time  used  with  impunity,  and  yet  suddenly  give  rise  to  symptoms 
of  lead-poisoning,  probably  to  the  surprise  of  the  medical  attendant 
and  the  parties  affected. 

Analysis. — Carbonate  of  lead  is  a  solid  white  powder,  insoluble 
in  water,  and  immediately  blackened  by  sulphuretted  hydrogen  or 
hydrosulpliuret  of  ammonia.  1.  When  heated  on  platina,  it  leaves 
a  residue  of  yellow  or  orange -coloured  oxide  of  lead,  soluble  in  nitric 
acid.  2.  The  carbonate  is  easily  dissolved  by  diluted  nitric  acid  with 
effervescence,  which  shows  that  it  contains  carbonic  acid.  The  oxide 
of  lead,  combined  with  nitric  acid,  may  be  readily  detected  by  the  tests 
already  mentioned.  If  the  carbonate  be  mixed  with  sulphate  of 
lead  or  sulphate  of  barytes,  these  bodies  will  remain  undissolved  by 
nitric  acid.  The  salt  may  be  easily  reduced  on  charcoal  by  the  blow¬ 
pipe,  and  metallic  lead  procured.  In  chronic  poisoning  by  carbonate  of 
lead,  the  poison  is  not  likely  to  be  found  in  the  stomach  :  it  exists 
only  in  the  tissues  of  the  body,  and  from  these  it  may  be  separated  by 
the  usual  process  of  incineration.  (See  ante,  p.  436.)  The  presence 
of  hydrated  oxide  or  carbonate  of  lead  in  water ,  is  immediately  indi¬ 
cated  by  its  acquiring  a  brown  colour,  on  adding  to  it  a  solution  of 
hydrosulphuret  of  ammonia.  When  the  carbonate  of  lead  is  suspected 
to  exist  in  organic  solids,  its  presence  may  be  known,  not  merely  by 
the  substance  acquiring  a  dark  colour  on  treating  it  with  the  hydro¬ 
sulphuret  of  ammonia,  but  by  its  becoming  of  a  bright  yellow  on  add¬ 
ing  to  it  a  few  drops  of  acetic  acid  and  a  solution  of  iodide  of  potas¬ 
sium. 


SULPHATE  OF  LEAD. 

This  salt,  owing  to  its  great  insolubility,  is  not  commonly  considered 
to  be  poisonous.  It  is,  perhaps,  not  more  insoluble  than  carbonate 
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of  lead,  calomel,  or  Scheele’s  green ;  and  yet  these  substances  are  known 
to  act  on  the  body.  There  is,  however,  good  reason  to  believe  that  its 
action,  if  any,  is  considerably  less  than  that  of  the  other  salts  of  lead  ; 
and  on  this  fact,  the  antidotal  treatment  of  lead-poisoning  by  alkaline 
sulphates,  is  based.  M.  Dupasquier  ascertained  that  seventy-seven 
grains  of  the  sulphate  might  be  given  to  a  dog  kept  fasting  for  twenty  - 
four  hours,  without  exciting  vomiting  or  any  other  unpleasant  symptoms. 
The  dog  was  kept  four  days,  and  the  dose  produced  no  effect.  On 
killing  the  animal,  and  inspecting  the  body,  there  were  no  abnormal 
appearances.  Doses  of  150  and  300  grains  were  given  to  other  dogs, 
without  producing  symptoms  of  poisoning  (Consult  Med.  Leg.  1848, 
p.  15).  Orfila  states  that  he  gave  to  a  dog  554  grains  in  a  finely 
pulverised  state,  without  any  injurious  effects  resulting.  The  dog  ate 
his  food  as  usual  the  following  day  (Op.  cit.  i.  690).  These,  there¬ 
fore,  are  strong  facts  in  favour  of  the  sulphate  being  inert.  In  a  case 
of  acute  poisoning,  owing  to  the  administration  of  antidotes,  this  salt 
of  lead  may  be  found  in  the  stomach,  scattered  in  white  masses  over 
the  mucous  membrane.  Being  very  heavy,  it  will  not  he  difficult  to 
separate  it  by  decantation ;  and  as  it  is  quite  insoluble  in  water  and 
most  acids,  it  will  be  proper  to  describe  the  method  of  determining  its 
nature. 

Analysis. — Sulphate  of  lead  is  a  white  solid,  resembling  the  car¬ 
bonate  by  its  insolubility  in  water,  but  differing  from  it  in  not  being 
soluble  in  acids,  except  in  strong  muriatic  acid  (on  boiling)  without 
effervescence.  1.  When  dropped  into  the  hydrosulphuret  of  ammonia, 
it  is  blackened ;  and  thus  it  is  known  from  the  sulphate  of  barytes, 
which  it  otherwise  resembles.  2.  When  heated  on  platina-foil,  it  re¬ 
mains  unchanged,  or  becomes  only  slightly  darkened,  if  any  organic 
matter  be  mixed  with  it,  or  the  flame  of  the  lamp  come  in  contact 
with  it.  3.  When  suspended  in  water,  and  a  current  of  sulphuretted 
hydrogen  is  passed  through  it, — black  sulphuret  of  lead  is  precipitated 
(for  the  analysis  of  which  see  ante,  p.  438),  and  sulphuric  acid  is  dis¬ 
solved  by  the  water,  in  which,  after  evaporation  to  get  rid  of  the 
sulphuretted  hydrogen  gas,  it  may  be  detected  by  the  appropriate  test, 
namely,  a  salt  of  barytes.  Or  4th,  Heat  the  sulphate  over  a  spirit- 
lamp  in  a  small  glass  tube  with  its  bulk  of  cyanide  of  potassium.  It 
is  thus  converted  to  sulphuret.  A  portion  of  this  may  be  digested  in 
water  and  nitric  acid,  and  a  solution  is  obtained  in  which  oxide  of 
lead  is  indicated  by  all  the  tests.  Another  portion,  placed  on  a  glazed 
card  wetted  (see  p.  209,  ante),  indicates  that  the  salt  was  a  sulphate, 
by  the  production  of  a  sulphuret,  and  the  formation  of  a  brown  stain 
of  sulphuret  of  lead  on  the  card. 

CHROMATE  OE  LEAD. 

This  is  a  poisonous  salt  of  lead,  well  known  by  its  brilliant  yellow 
colour.  It  is  to  be  procured  at  all  colour-shops,  and  may  therefore 
easily  give  rise  to  accidents.  I  have  not  met  with  any  instance  of  poi- 
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souing  by  it  in  the  human  subject,  but  it  would  doubtless  act  like  the 
other  salts,  i.  e.  by  producing  paralysis  or  painter’s  colic  when  fre¬ 
quently  exhibited  in  small  doses,  and  symptoms  of  irritation  when 
taken  in  large  quantities.  The  chromic  acid  would  also  operate  as  an 
irritant.  It  is  sometimes  used  for  giving  a  yellow  colour  to  confec¬ 
tionary,  and  when  mixed  with  indigo,  a  green.  In  this  state  it  has 
produced  colic  and  other  alarming  symptoms.  (See  Ann.  d’Hyg., 
1829,  421.) 

Analysis. — The  intense  yellow  colour  of  this  compound  distin¬ 
guishes  it  from  all  other  substances,  except  orpiment  and  sulphuret  of 
cadmium.  From  these  it  is  well  known,  by  being  immediately  turned 
of  a  greenish  black  colour  by  sulphuretted  hydrogen  or  the  hydro- 
sulphuret  of  ammonia.  It  is  quite  insoluble  in  water,  but  is  soluble 
in  nitric  acid,  in  potash  (in  which  respect  it  resembles  orpiment),  and 
in  muriatic  acid,  which  forms  with  it  chloride  of  lead,  and  a  mixture 
of  muriatic  and  chromic  acids.  On  boiling  this  mixture,  chlorine  is 
evolved,  and  green  oxide  of  chrome  is  set  free.  When  long  boiled 
with  carbonate  of  potash,  it  forms  insoluble  carbonate  of  lead,  and  so¬ 
luble  chromate  of  potash. 

IODIDE  OF  LEAD. 

This  is  a  crystalline  compound  of  a  rich  golden  yellow  colour.  But 
little  is  known  concerning  its  poisonous  properties.  In  one  experi¬ 
ment  M.  Paton  gave  nine  grains  and  a  quarter  to  a  cat :  after  four 
hours  no  particular  effects  were  manifested.  The  dose  was  then 
repeated.  There  was  no  vomiting,  but  in  twelve  hours  the  animal 
was  uneasy,  refused  all  kinds  of  nourishment, — lost  power  in  its  hinder 
legs, — appeared  to  suffer  from  violent  colicky  pains,  and  died  in  three 
days.  There  were  no  marks  of  inflammation  in  the  alimentary  canal, 
but  there  was  a  yellow  patch  near  the  pylorus.  (Orfila,  i.  702.)  So 
far  as  this  experiment  will  enable  us  to  judge,  the  iodide  of  lead  is  a 
very  active  poison. 

Chemical  analysis. — This  compound  is  of  a  brilliant  yellow  co¬ 
lour.  It  is  soluble  in  about  twelve  hundred  parts  of  cold,  and  two 
hundred  of  boiling  water.  It  is  also  soluble  in  caustic  potash,  and  in 
strong  muriatic  acid.  It  is  decomposed  by  nitric  acid,  iodine  is  set 
free,  and,  on  evaporating  the  liquid  to  dryness,  nitrate  of  lead  is 
obtained  as  a  residue.  This  may  be  dissolved  in  water,  and  tested. 
The  iodide  of  lead  is  used  in  the  form  of  an  ointment.  It  constitutes 
one-ninth  by  weight  of  this  preparation.  (Ung.  Plumb.  Iod.  P.L.) 

SULPHURET  OF  LEAD. 

This  compound,  which  is  black,  is  not  possessed  of  any  poisonous 
properties.  It  may  be  analysed  by  a  process  already  described.  (See 
ante,  p.  438.) 


POISONING  OF  FOOD  BY  LITHARGE. 


455 


OXIDES  OE  LEAD. 

The  yellow  oxide  (massicot),  and  the  brown  oxide  (peroxide),  are  but 
little  known  except  to  chemists.  Litharge  and  minium  or  Red  lead  are, 
however,  much  employed  in  the  arts,  and  have  sometimes  given  rise  to 
accidental  poisoning.  Liquids  used  for  culinary  or  dietetic  purposes, 
especially  if  they  contain  a  free  acid ,  are  liable  to  become  impregnated 
with  oxide  of  lead,  derived  from  the  glaze  of  the  vessel  in  which  they 
are  kept,  and  to  form  poisonous  salts.  If  vinegar  be  used,  acetate  of 
lead  may  result.  Litharge-glaze  is  also  easily  dissolved  by  alkaline 
or  fatty  substances.  The  eating  of  dripping,  or  the  fat  of  meat,  baked 
in  a  newly  glazed  vessel,  has  thus  been  known  to  give  rise  to  slight 
attacks  of  colic ;  while  the  symptoms  were  referred  by  the  party  to 
some  substances  mixed  with  the  food.  A  case  in  which  the  whole  of 
the  members  of  a  family  were  thus  poisoned,  will  be  found  in  the 
Lancet,  (July  4,  1846,  p.  27.)  When  articles  of  this  kind  are  impreg¬ 
nated  with  oxide  of  lead,  the  fact  is  immediately  known  by  their  being 
turned  more  or  less  of  a  brown  colour  by  hydrosulphuret  of  am¬ 
monia.  All  newly  glazed  vessels  yield  more  or  less  traces  of  lead, 
on  boiling  in  them  acetic  acid  or  caustic  potash.  In  this  way,  the 
poisonous  nature  of  the  glaze  may  be  tested : — the  oxide  of  lead  being 
dissolved  by  the  acid  or  the  alkali.  Litharge  was  formerly  much  used 
to  remove  the  acidity  of  sour  wine,  and  convey  a  sweet  taste.  Acetate 
of  lead,  or  some  other  vegetable  salt  of  the  metal,  is  in  these  cases 
formed ;  and  the  use  of  such  wine  may  be  productive  of  alarming 
symptoms.  Many  years  since  a  fatal  epidemic  colic  prevailed  in  Paris 
owing  to  this  cause ; — the  adulteration  was  discovered  by  Eourcroy, 
and  it  was  immediately  suppressed.  Such  wine  is  known  by  its  being 
blackened  by  hydrosulphuret  of  ammonia.  Snuff  has  been  known  to 
be  adulterated  with  red  lead  :  in  one  instance  this  mixture  is  supposed 
to  have  caused  death,  and  in  another,  it  gave  rise  to  alarming  symptoms. 
(Med.  Gaz.  xxxii.  188  •  also  Ann.  d’Hyg.  1831,  ii.  197.) 

Mr.  Scanlan  has  called  attention  to  the  fact,  that  oxide  of  lead  is 
sometimes  present  in  distilled  water,  when  leaden  pipes  have  been 
used  for  the  purpose  of  condensing  the  vapour.  It  appears,  however, 
to  be  rapidly  converted  to  carbonate,  and  thus  rendered  insoluble. 
(Pharm.  Journ.,  Aug.  1844.)  According  to  Colonel  York,  hydrated 
oxide  of  lead  is  always  formed  and  dissolved  when  a  bright  surface  of 
lead  is  exposed  to  air  in  contact  with  pure  water.  This  gentleman 
thinks  that  it  is  permanently  held  in  solution ;  but  unless  the  absorp¬ 
tion  of  carbonic  acid  from  the  air  be  in  some  way  prevented,  it  is  not 
easy  to  see  why  it  should  not  become  speedily  converted  to  carbonate, 
and  rendered  insoluble.  (Pharm.  Journ.,  Dec.  1845,  279.)  I  have 
not  found  any  trace  of  lead  in  water  after  filtration,  wrhere  the  water 
had  been  for  a  short  time  exposed  to  air.  Mr.  Phillips  has  arrived  at 
the  same  result.  (Pharm.  Journ.,  Jan.  7,  1845.)  This  negative  effect 
has  been  attributed  to  the  absorbing  action  of  the  filter  j  but  this  ex¬ 
planation  does  not  appear  to  me  to  be  satisfactory. 
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Poisoned  wine. — Lead-shot  are  much  employed  for  the  purpose  of 
cleaning  wine-bottles,  and  pellets  are  frequently  left  in  the  bottles. 
A  question  has  arisen,  whether  wine  introduced  into  them,  is  liable  to 
acquire  a  poisonous  impregnation  from  lead.  I  have  found,  when  the 
shot  are  in  much  larger  proportion  than  could  ever  be  left  by  accident 
in  a  wine-bottle, — that  good  wine,  whether  port  or  sherry,  becomes  only 
very  slowly  impregnated  with  lead.  After  two  or  three  months  a  white 
sediment  had  formed,  but  no  lead  was  dissolved  ;  after  thirteen  months, 
the  port  wine  retained  its  colour,  and  scarcely  any  portion  of  lead  was 
dissolved  by  it :  the  sherry  had  become  darker  in  colour,  and  the 
presence  of  lead  was  very  evident  in  it.  After  the  lapse  of  six  years, 
the  port  wine  still  had  a  dull  red  colour,  and  gave  only  faint  traces  of 
lead  with  hydrosulphuret  of  ammonia  and  sulphuretted  hydrogen 
gas  : — the  sherry  had  acquired  a  very  pale  straw  colour,  and  was 
pretty  strongly  impregnated  with  lead.  Thus,  then,  even  under  the 
most  favourable  circumstances,  good  wine  is  but  slowly  contaminated 
by  contact  with  lead-shot,  and  white  wine  more  than  red.  Very  acid 
wines,  such  as  those  made  from  the  currant  or  gooseberry,  may,  how¬ 
ever,  become  much  more  rapidly  impregnated  with  the  metal,  and  in 
a  quantity  sufficient  to  produce  colic  or  other  serious  symptoms. 

Cyder  is  apt  to  become  poisoned  with  the  salts  of  lead  when  it 
conies  in  contact  with  this  metal.  It  has  been  generally  supposed 
that  the  only  poisonous  compound  produced  in  this  case  is  the  insoluble 
malate ;  and  it  appears  from  an  accident  which  occurred  lately  in 
Prance,  where  six  persons  were  seized  with  symptoms  of  lead-poisoning 
from  drinking  cyder,  that  Chevallier  and  Ollivier  discovered  that  the 
salt  which  caused  the  symptoms  was  the  malate  of  lead.  A  large  quan¬ 
tity  of  acid  may  probably  suspend  this  and  other  vegetable  salts  which 
are  reputed  to  be  insoluble ;  or  it  may  happen  that,  like  the  carbonate 
of  lead  in  water,  the  insoluble  salts  may  be  diffused  through  the  liquid, 
and  suspended  in  an  extreme  state  of  division.  In  some  instances, 
the  carbonate  of  lead  itself  may  be  formed  and  act  as  the  poison.  A  case 
of  this  kind  has  been  already  given.  (See  ante,  p.  446). 

New  rum ,  as  it  is  made  in  the  "West  Indies,  often  contains  lead 
derived  from  the  worm  of  the  still,  and  lead-colic  frequently  attacks 
those  who  drink  it.  Old  rum ,  on  the  other  hand,  is  by  no  means 
unwholesome,  and  is  therefore  in  great  demand.  Dr.  Traill  gives  the 
following  explanation  of  this  difference  in  properties.  He  found  that 
the  rum  which  was  received  in  glass-bottles  from  the  still,  wras  always 
impregnated  with  lead  ;  but  when  kept  in  oak- casks,  the  tannin  of  the 
oak  is  slowly  dissolved  by  the  spirit,  and  precipitates  the  lead  in  an 
insoluble  form,  the  spirit  thereby  becoming  perfectly  wholesome.  He 
has  suggested  that  a  little  decoction  of  oak-bark,  added  to  the  new 
rum,  would  render  it  equally  innoxious,  (Outlines,  112.) 

Sugar. — It  has  been  found  that  sugar  is  sometimes  the  medium 
of  conveying  lead-poison  into  the  system,  and  giving  rise  to  attacks 
of  colic  in  those  who  partake  of  it.  Dr.  Jackson  has  reported  an 
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instance  of  this  kind,  in  which  several  persons  lost  their  lives,  and 
many  others  were  attacked  with  paralysis  and  colic,  who  had  partaken 
of  sugar  which  had  probably  been  kept  in  leaden  reservoirs.  Lead  was 
discovered  in  the  sugar  in  large  quantity.  (Med.  G-az.  xvii.  1036.) 

Analysis. — Litharge  is  commonly  seen  in  reddish  or  yellow-coloured 
scaly  crystals,  insoluble  in  water,  but  soluble  in  great  part,  or  if  pure, 
entirely  in  diluted  nitric  acid.  The  solution  possesses  all  the  characters 
of  nitrate  of  lead.  Minium  or  Bed  lead  is  commonly  seen  as  a  rich 
orange-red  powder ; — it  is  partially  dissolved  by  acids, — a  portion  of 
brown  peroxide  being  left.  The  solution  gives  the  usual  reactions  with 
the  tests  for  lead.  Both  of  these  oxides  are  easily  reduced  on  charcoal 
by  the  aid  of  a  blow-pipe ;  or  by  mixing  them  with  paste, — painting 
with  this  mixture  a  piece  of  card,  drying  it  and  burning  it,  when 
metallic  lead  is  immediately  produced.  Minium  is  known  from  Ver¬ 
milion  among  other  properties,  by  its  being  blackened  by  hydro- 
sulphuret  of  ammonia ;  from  Red  oxide  of  mercury,  by  the  action  of 
nitric  acid,  as  well  as  by  the  effect  of  heat.  Red  oxide  of  mercury 
when  heated,  is  entirely  dissipated  into  oxygen  and  mercury, — minium 
gives  off  oxygen,  but  remains  fixed  as  an  orange-yellow  oxide  of  lead. 
Red  lead  is  a  common  colouring  matter  in  red  wafers,  or  wafer-cake, 
used  for  destroying  vermin.  The  brown  or  peroxide  of  lead  does  not 
often  require  to  be  examined.  It  is  converted  to  yellow  protoxide 
soluble  in  nitric  acid,  by  boiling  it  with  a  few  grains  of  gallic  acid. 

Effects  of  external  application. — Oxide  of  lead  and  the  salts 
of  this  metal,  have  been  known  to  affect  the  system  even  when  applied 
to  the  skin.  Most  hair-dyes  are  composed  of  a  mixture  of  lime  and 
oxide  or  a  subsalt  of  lead.  (See  Ann.  d’Hyg.  1832,  ii.  324.)  The 
long-continued  use  of  these  preparations  may  give  rise  to  symptoms, 
for  the  origin  of  which  a  practitioner  might  not  be  able  to  account. 
Dr.  Brack  of  Hanover  observed  that  a  violent  ophthalmia  was  induced 
in  a  lady  who  had  used  for  dyeing  her  hair,  a  substance  called  Boudre 
d’ltalie,  which  on  chemical  analysis  was  found  to  consist  of  lead  and 
lime.  (Med.  Gaz.  Nov.  1842.)  The  facts  connected  with  poisoning 
by  lead  or  its  preparations,  applied  externally ,  are  of  some  interest. 
They  commonly  assume  the  form  of  chronic  poisoning.  Even  the 
pure  metal  frequently  handled  may  thus  find  its  way  into  the  system, 
unless  strict  cleanliness  be  observed.  Among  the  cases  mentioned  by 
Orfila  is  one  of  a  female,  who  was  in  the  habit  of  applying  for  a  long 
period  to  her  face  and  neck,  a  cosmetic  containing  a  preparation  of  lead. 
After  six  months  there  were  the  usual  symptoms  of  chronic  poisoning 
(ante,  p.  448) .  This  female  ultimately  became  blind  and  paralytic,  and 
soon  afterwards  died.  In  another  instance  the  symptoms  had  become 
so  firmly  established  before  the  cause  was  suspected,  that  no  treatment 
sufficed  to  relieve  them.  (i.  680.)  Notwithstanding  these  facts,  M. 
Tanquerel  does  not  consider  that  serious  symptoms  can  be  produced  by 
preparations  of  lead  coming  in  contact  with  the  unbroken  skin.  If 
the  skin  be  abraded,  then  absorption  may  take  place  rapidly.  A  case 
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is  reported  by  Taufflieb,  in  which  the  frequent  application  of  lead- 
plaster  to  an  ulcer  of  the  leg,  was  followed  in  less  than  three  months 
by  all  the  symptoms  of  chronic  poisoning.  (Galtier,  i.  698.)  The  use 
of  simple  lead- wash  in  cutaneous  disorders  has  not  been  attended  with 
any  injurious  effects. 

Among  the  pharmaceutical  preparations  for  external  use,  into  the 
composition  of  which  lead  enters,  is  the  Compound  ointment  of  lead 
(Ung.  Plumbi  Comp.),  the  basis  of  which  is  lead  plaster,  the  other 
ingredients  being  chalk,  vinegar,  and  olive  oil ;  the  Ointment  of  iodide 
of  lead  (Ung.  Plumbi  Iodidi),  see  ante,  p.  454  ;  Cerate  of  acetate  of 
lead  (Ceratum  Plumbi  Acetatis),  a  mixture  of  acetate  of  lead, 
white  wax,  and  olive  oil,  the  salt  of  lead  forming  but  a  very  small 
proportion ;  Compound  lead-cerate  (Ceratum  Plumbi  Comp.),  con¬ 
sisting  of  a  solution  of  subacetate  of  lead,  wax,  olive  oil,  and  camphor, — 
this  is  commonly  known  as  Goulard's  cerate ;  Lead  plaster  (Emplas- 
trum  Plumbi),  prepared  with  oxide  of  lead,  olive  oil,  and  water. 
Lastly,  the  Liquor  Plumbi  Di acetatis,  which  has  been  already  de¬ 
scribed  under  the  name  of  Goulard’s  extract  of  lead.  (See  ante,  p.  443.) 
Any  of  these  preparations  may  be  brought  for  analysis  as  poisons  : 
they  are  regarded  as  such  by  a  low  class  of  criminals,  and  may  be  ad¬ 
ministered  in  an  attempt  to  destroy  Jife. 


CHAPTER  XXVIII. 

COPPER — eppects  produced  by  the  metal  and  its  alloys. 

BLUE  VITRIOL.  SYMPTOMS.  CHRONIC  POISONING.  POST-MOR¬ 
TEM  APPEARANCES — TREATMENT.  POISONING  BY  VERDIGRIS — 
SUBCHLORIDE  OP  COPPER — CARBONATE — SCHEELE’S  GREEN. 
CHEMICAL  ANALYSIS  —  TESTS  —  SPECIAL  CHARACTERS  OP  THE 
SALTS.  OXIDES.  yURDITER.  COPPER  IN  ORGANIC  LIQUIDS — 
IN  THE  TISSSUES — IN  THE  SOIL  OP  CEMETERIES — IN  ARTICLES  OP 
FOOD — SLOW  OR  CHRONIC  POISONING — ACTION  OP  WATER  ON 
COPPER. 

General  Remarks.-—  Copper  itself  is  said  to  be  destitute  of  poisonous 
properties  ;  but  it  would  appear  that  when  alloyed  with  other  metals 
and  reduced  to  a  finely  pulverulent  state,  it  may  act  as  a  poison.  A 
singular  instance  of  this  kind  occurred  a  few  years  since.  The  printing 
in  gold,  as  it  is  termed,  is  performed  by  means  of  a  species  of  bronze 
or  copper  alloy.  The  letters  are  printed  with  a  mixture  of  size  and 
gamboge ;  and  the  copper  alloy,  reduced  to  such  a  fine  state  of  division 
that  it  floats  in  the  atmosphere  in  an  impalpable  dust,  is  then  brushed 
over  the  surface.  A  boy  employed  in  this  occupation  was,  on  the  third 
day,  seized  with  vomiting  of  a  green-coloured  fluid,  heat  and  constric* 
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tion  of  the  oesophagus,  pain  in  the  stomach,  loss  of  appetite  and  rest, 
and  a  severe  itching  in  all  those  parts  which  were  covered  with  hair. 
These  on  examination  were  found  to  he  of  a  deep  green  colour.  The 
hoy  soon  recovered.  About  twelve  other  persons,  employed  in  the 
same  work,  suffered  from  similar  symptoms  ;  hut  this  did  not  prevent 
them  from  continuing  the  work.  The  poison  in  this  case  probably 
entered  the  system  through  the  lungs  and  skin.  This  peculiar  effect 
of  finely  divided  copper  in  giving  a  green  tint  to  those  parts  covered 
with  hair,  is  mentioned  by  Dr.  Falconer  in  his  Essay  on  the  Poison  of 
Copper,  (p.  42)  published  in  1774. 

An  alloy  of  this  kind,  made  to  resemble  gold,  is  largely  used  in  the 
ornamenting  of  gingerbread  and  confectionary.  I  am  not  aware  of  any 
accident  having  occurred  from  its  being  thus  eaten  :  hut  it  is  a  dan¬ 
gerous  practice,  and  in  France  is  especially  prohibited  under  a  penalty 
by  police  regulations.  (Journal  de  Chimie,  Fevrier  1847.)  This  alloy 
is  easily  known  from  gold  by  its  entire  solubility  in  nitric  acid,  forming 
a  greenish-coloured  solution  of  nitrate  of  copper. 

Copper  coins  when  swallowed  may  produce  a  certain  amount  of 
poisonous  salt  from  the  action  of  the  alkaline  chlorides  :  but  the  great 
danger  to  be  apprehended  in  these  cases  is  that  they  are  liable  to  cause 
death  by  a  mechanical  action.  (See  case,  ante,  p.  11.) 

SULPHATE  OF  COPPEK. 

All  the  salts  of  copper  are  poisonous.  The  two  most  commonly 
known  are  the  sulphate  or  blue  vitriol,  and  the  subacetate  or 
verdigris.  These  substances  have  been  frequently  taken  and  adminis¬ 
tered  in  large  doses  for  the  purposes  of  suicide  and  in  attempts  at 
murder.  In  the  latter  case  the  attempt  has  been  immediately  dis¬ 
covered,  owing  to  the  very  strong  metallic  taste  possessed  by  the  salt. 
This  would  in  general  render  it  impossible  that  the  poison  should  he 
taken  unknowingly.  With  the  exception  of  these  salts,  poisoning  by 
copper  is  usually  the  accidental  result  of  the  common  use  of  this  metal 
for  culinary  purposes. 

Symptoms. — Sulphate  of  copper  has  been  frequently  given  for  the 
purpose  of  procuring  abortion.  In  doses  of  half  an  ounce  and  upwards 
it  acts  as  a  powerful  irritant,  and  in  very  young  children  a  much  less 
quantity  would  probably  suffice  to  kill.  The  salt  speedily  induces 
vomiting  of  the  most  violent  kind ;  this  sometimes  effectually  expels 
the  poison  from  the  stomach,  and  the  person  recovers.  The  vomited 
matters  are  remarkable  for  being  of  a  blue  or  green  colour ;  and  broken 
crystals  of  blue  vitriol  have  been  discovered  in  them  when  the  poison 
was  taken  in  a  loosely  pulverulent  state.  If  the  green  colour  of  the 
vomited  liquids  be  owing  to  altered  bile,  it  will  not  acquire  a  blue 
tint  on  adding  to  a  portion  of  the  liquid,  a  strong  solution  of  am¬ 
monia.  If  a  salt  of  copper  he  present,  this  change  of  colour  will 
serve  to  indicate  the  fact.  There  is  headache,  pain  in  the  abdomen, 
with  diarrhoea ;  the  pain  is  of  a  colicky  character ;  and  in  aggravated 
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cases  there  are  spasms  of  the  extremities,  and  convulsions.  Dr.  Per- 
ceval  met  with  a  case  where  the  most  violent  eouvulsions  were  produced 
in  a  young  female  by  two  drachms  of  the  sulphate  of  copper.  Para¬ 
lysis,  insensibility,  and  even  tetanus,  have  preceded  death,  when  the 
poison  was  administered  to  animals.  Among  the  symptoms  casually 
met  with  in  the  human  subject,  maybe  mentioned  jaundice.  This  has 
been  observed  to  attend  poisoning  by  the  sulphate,  as  well  as  by 
Scheele’s  green.  The  medicinal  dose  of  sulphate  of  copper  as  an 
emetic  is  from  five  to  fifteen  grains,  and  as  a  tonic  from  one  to  three 
or  four  grains. 

A  woman  swallowed  rather  more  than  five  drachms  of  sulphate  of 
copper.  Emetics  with  albumen  were  freely  given,  but  with  little 
benefit.  After  thirty-six  hours  the  pulse  was  small  and  the  face  con¬ 
tracted.  There  was  general  uneasiness,  with  complete  suppression  of 
urine.  Stimulants  were  then  exhibited  in  the  form  of  wine  and 
tincture  of  canella.  This  treatment  appeared  to  do  good,  and  the 
woman  completely  recovered  in  ten  days  after  she  had  taken  the  poison. 
(Journal  de  Chimie,  1847,  831.) 

There  are  but  few  instances  in  which  this  poison  has  proved  fatal  in 
the  human  subject.  In  1836,  a  girl,  sixteen  months  old,  put  some 
pieces  of  Blue  stone  (sulphate  of  copper)  which  were  given  her  to  play 
with,  into  her  mouth.  In  a  quarter  of  an  hour,  the  child  vomited  a 
blueish-green  coloured  matter,  with  pieces  of  sulphate  of  copper  in  it ; 
the  skin  was  alternately  cold  and  hot,  but  there  was  neither  diarrhoea 
nor  convulsions.  The  child  died  in  four  hours ,  and  was  insensible 
before  death.  (Med.  (laz.  xviii.  p.  742.)  The  coroner  and  jury  did 
not  consider  it  necessary  that  an  inspection  should  be  made;  and  yet 
in  the  event  of  murder  being  committed  by  the  administration  of  this 
substance,  it  would  be  somewhat  unreasonably  expected  that  the  medi¬ 
cal  witnesses  should  be  fully  acquainted  with  the  post-mortem  appear¬ 
ances  produced  by  it ! 

Chronic  poisoning  by  copper. — When  the  symptoms  of  acute  poison¬ 
ing  have  passed  away,  when  the  cupreous  salt  has  been  taken  for  a 
long  period  in  small  doses,  or  the  individual  has  been  exposed  to 
emanations  from  copper-salts,  or  alloys,  other  effects  are  manifested. 
Sometimes  in  acute  poisoning  the  patient  recovers  rapidly,  at  others 
he  may  not  be  convalescent  for  a  month.  The  most  prominent  after¬ 
effects  are  excessive  irritability  of  the  alimentary  canal,  attended  with 
frequent  vomiting,  colic,  diarrhoea,  and  tenesmus  :  and  there  is  at  the 
same  time  great  prostration  of  strength,  with  emaciation,  tremors  of 
the  limbs,  and  occasionally  paralysis.  These  symptoms  are  witnessed  in 
those  who  have  for  some  time  taken  small  portions  of  copper  with 
which  their  food  has  become  accidentally  impregnated. 

French  pathologists  have  described  a  copper-colic  to  which  workers  in 
this  metal  are  liable,  owing,  as  it  is  supposed,  to  the  inhalation  of  the 
fine  dust  of  copper  or  its  oxide.  According  to  Orfila,  it  is  in  some 
respects  analogous  to  lead-colic,  but  it  differs  from  it  in  being  accom- 
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panied  by  a  greater  degree  of  irritation  in  the  alimentary  canal. 
(Toxicologie,  i.  912.)  Analysis,  p.  469. 

[For  a  further  account  of  the  symptoms  and  appearances  in  slow 
poisoning  by  copper,  see  post,  p.  477,  Copper  in  articles  of  food.] 

Post-mortem  appearances. — In  poisoning  by  the  salts  of  copper, 
the  mucous  membrane  of  the  stomach  and  intestines  has  been  found 
more  or  less  thickened  and  inflamed  in  the  few  fatal  cases  which  have 
been  hitherto  examined :  the  membrane  has  been  found  also  eroded 
and  softened  in  poisoning  by  verdigris.  The  oesophagus  has  presented 
an  inflammatory  appearance.  In  a  case  of  poisoning  by  Verdigris 
quoted  by  Orfila,  the  stomach  was  found  inflamed  and  thickened, 
especially  towards  the  pylorus,  the  orifice  of  which,  from  the  general 
thickening,  was  almost  obliterated.  The  small  intestines  were 
throughout  inflamed,  and  perforation  had  taken  place,  so  that  part 
of  the  green  liquid  was  effused  into  the  abdomen.  The  large  in¬ 
testines  were  distended  in  some  parts  and  contracted  in  others,  and 
the  rectum  was  ulcerated  on  its  inner  surface.  (Toxicologie,  i.  623). 
The  lining  membrane  of  the  alimentary  canal  is  often  throughout  of 
a  deep  green  colour,  owing  to  the  small  particles  of  verdigris  adhering 
to  it.  It  has  been  said  that  this  is  an  uncertain  character  of  poison¬ 
ing  by  copper ;  since  a  morbid  state  of  the  bile  often  gives  a  similar 
colour  to  the  mucous  membrane  of  the  stomach  and  duodenum.  This 
objection  cannot  apply,  where  the  green  colour  is  also  found  in  the 
oesophagus,  and  throughout  the  intestines  :  and,  under  any  circum¬ 
stances,  the  evidence  from  the  presence  of  a  green  colour  would  amount 
to  nothing  in  the  judgment  of  a  prudent  witness,  unless  copper  were 
freely  detected  in  the  parts  so  coloured.  It  is  well  to  remember,  that 
the  green  stain,  if  due  to  copper,  would  be  turned  blue  by  ammonia. 
In  death  from  arsenite  of  copper,  the  inflammatory  appearances  would 
probably  be  more  strongly  marked. 

VERDIGRIS.  SUBACETATE  OF  COPPER. 

This  salt  produces  symptoms  somewhat  similar  to  those  caused  by 
the  sulphate.  There  is  a  strong  styptic  metallic  taste,  with  a  sense  of 
constriction  in  the  throat,  followed  by  severe  colicky  pains, — vomiting 
of  a  green-colonred  liquid,  diarrhoea,  and  tenesmus.  In  a  case  reported 
by  Pyl,  a  woman  who  took  two  ounces  of  verdigris  died  in  three 
days  : — in  addition  to  the  symptoms  above  described,  there  were  con¬ 
vulsions  and  paralysis  before  death.  Niemann  relates  that  a  female, 
aged  twenty -four,  swallowed  half  an  ounce  of  verdigris,  and  died  under 
symptoms  of  violent  gastric  irritation  in  sixty  hours.  (Taschenbuch, 
458.)  In  consequence  of  the  great  uncertainty  of  its  operation,  sub¬ 
acetate  of  copper  is  not  employed  internally. 

One  case  of  poisoning  by  this  substance  is  reported  in  the  Edinburgh 
Medical  and  Surgical  Journal  for  July,  1844.  A  woman,  aged  twenty- 
eight,  swallowed  a  large  dose  of  verdigris.  She  was  soon  afterwards 
seized  with  great  anxiety,  vomiting,  acute  pains  and  swelling  of  the 
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abdomen,  sensation  of  burning  beat  in  tbe  throat,  coldness,  and  severe 
cramp  in  tbe  extremities,  a  labouring  pulse,  swelling  of  tbe  face,  with 
tbe  eyes  sparkling.  An  emetic  brought  away  some  half-digested  food, 
without  any  traces  of  poison.  The  next  morning  there  wras  painful 
deglutition,  swelling  of  the  throat,  the  abdomen  tympanitic  and  painful 
on  the  least  pressure,  the  countenance  heavy,  the  face  flushed,  and  the 
pulse  oppressed.  About  two  pounds  of  a  distinctly-greenish  fluid,  with 
some  blood,  were  ejected.  The  symptoms  became  aggravated ;  the  face 
and  eyelids  swollen  and  red,  the  eyes  prominent,  the  abdomen  flattened, 
and  the  rectum  so  irritable  and  painful  that  enemata  could  not  be 
administered.  On  the  second  day  there  was  a  tendency  to  coma,  the 
face  was  pale,  the  lips  swollen,  the  gums  ulcerated,  and  there  was  an 
abundant  discharge  of  viscid  saliva.  A  copious  stool  was  passed — the 
first  since  the  poison  was  taken  ;  and  acetate  of  copper  was  detected  in 
it  in  pretty  large  quantity.  There  were  several  spasmodic  fits.  On  the 
third  day  some  viscid  glairy  matter,  of  a  greenish  colour  and  tinged 
with  blood,  was  vomited,  and  the  spasms  continued.  On  the  fourth 
day  bleeding  from  the  nose  with  general  cramps  came  on,  and  the 
urine  and  fseces  were  suppressed.  There  wras  coldness  of  the  surface, 
with  convulsions.  After  the  lapse  of  about  a  week  the  patient  still  had 
vomitings  of  greenish  glairy  matters,  with  uneasiness  in  the  abdomen  : 
but  from  this  date  she  gradually  recovered.  This  case  is  interesting 
from  the  course  of  the  symptoms  being  accurately  noted ;  and  it  is 
worthy  of  remark,  that  icterus,  which  some  have  regarded  as  a  symptom 
of  cupreous  poisoning,  was  at  no  time  present.  It  is  unfortunate  that 
the  quantity  of  verdigris  swallowed,  was  not  known.  Analysis,  p.  470. 

SUBCHLORIDE  OF  COPPER. 

This  is  a  rich  green  compound,  known  as  Oxychloride  or  Brunswick 
green,  which  is  formed  when  common  salt  has  been  used  in  a  copper- 
vessel,  and  has  thus  given  rise  to  accidental  poisoning.  It  .is  also  used  as 
a  pigment.  The  following  is  a  case  of  poisoning  by  it  reported  in  Henke’s 
Zeitschrift  der  S.  A.  i.  188,  1844.  A  boy  between  two  and  three  years 
of  age  swallowed  part  of  a  small  cake  of  green  water-colour,  such  as  is 
sold  in  the  colour-boxes  for  children.  Very  soon  afterwards  he  was  at¬ 
tacked  with  vomiting  and  coldness  of  the  extremities.  Notwithstanding 
the  exhibition  of  an  antimonial  emetic,  the  symptoms  continued  to  be¬ 
come  aggravated,  and  the  child  died.  On  opening  the  body,  there  was 
nothing  to  indicate  especially  the  action  of  an  irritant  poison,  except 
a  slight  congestion  in  the  cerebral  vessels.  The  child,  it  appears,  had 
swallowed  about  a  scruple  of  the  green  colour,  which,  on  analysis,  was 
proved  to  be  the  common  subchloride  of  copper.  It  was  remarkable 
that  there  was  not  the  least  sign  of  irritation  or  inflammation  in  the 
alimentary  canal.  Death  was  ascribed  to  the  exhaustion  resulting 
from  violent  vomiting ;  and  congestion  of  blood  in  the  brain  thereby 
produced.  This  case,  the  details  of  which  are  rather  imperfectly  given, 
shows  that  the  subchloride  of  copper  is  a  very  active  poison,  and  that 
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it  may  cause  death  without  leaving  any  signs  of  irritation  in  the 
alimentary  canal.  It  is  to  be  remembered  that  it  is  this  compound  of 
copper  which  is  often  formed  in  culinary  utensils,  and  which  thereby 
gives  rise  to  accidents,  when  any  food  containing  common  salt  has  been 
prepared  in  the  vessel  without  proper  precautions.  (See  Journal  de 
Pharmacie,  Jain  1845,  471.) 

Another  instance  is  related  by  Prof.  Barzellotti,  in  which  he  himself 
narrowly  escaped  partaking  of  the  poisonous  food.  At  a  monastery 
near  Sienna,  the  monks  were  one  day,  soon  after  dinner,  seized  with 
violent  symptoms  of  irritant  poisoning.  They  suffered  chiefly  from 
severe  pain  in  the  abdomen,  nausea,  difficulty  of  passing  urine,  spasms 
of  the  muscles,  and  trembling  of  the  limbs.  Those  wrho  were  affected 
with  vomiting  and  purging  were  speedily  relieved ;  but  others,  who 
had  no  evacuations,  suffered  from  vertigo,  cephalalgia,  intense  thirst, 
and  an  unpleasant  taste  in  the  mouth.  Remedies  were  applied,  and 
they  all  eventually  recovered.  It  appeared,  on  inquiry,  that  the 
monks  were  in  the  habit  of  keeping  their  salt-fish  in  the  copper  vessel, 
in  which  it  was  dressed  for  a  second  day’s  meal.  This  vessel  was 
badly  tinned ;  and  when  the  fish  was  examined,  it  was  found  covered 
with  a  green  jelly,  and  the  sides  of  the  vessel  with  which  the  fish  was 
in  contact,  had  a  green  colour.  The  cause  of  the  symptoms  was  no 
longer  doubtful : — subchloride  of  copper  had  been  here  formed  by  the 
action  of  the  salt  on  the  metal.  (Quest,  di  Med.  Leg.  ii.  185.)  Several 
cases  of  a  similar  kind  are  reported  by  Orfila,  i.  619.  Analysis,  p.  470. 

CARBONATE  OF  COPPER. 

A  case  of  poisoning  by  this  substance  has  been  lately  reported  by 
M.  Desgranges  of  Bordeaux.  A  man  died  in  about  six  hours,  as  it 
wras  supposed,  from  the  effects  of  an  unknown  quantity  of  this  poison 
which  he  had  taken.  When  first  seen  he  was  comatose ;  he  had  sus¬ 
tained  some  violence  from  a  fall,  and  there  was  great  coldness  of  the 
extremities.  There  was  neither  vomiting,  purging,  nor  pain  in  the 
abdomen  on  pressure.  On  inspection,  the  oesophagus  and  stomach 
were  covered  with  a  green-coloured  substance.  The  larger  extremity 
of  the  stomach  was  vascular,  and  the  mucous  membrane  corroded  in 
patches.  The  mucous  membrane  of  the  intestines,  as  well  as  the 
liquid  contained  in  them,  was  green.  Carbonate  of  copper  was  found 
in  the  stomach,  and  traces  of  that  metal  existed  in  the  urine — none 
was  found  in  the  blood.  (Med.  Gaz.  xxxi.  495.)  It  is  remarkable  that 
in  this  case  there  should  have  been  neither  vomiting  nor  diarrhoea. 
The  poison  seems  to  have  acted  more  like  a  narcotic  than  an  irritant. 
Analysis,  p.  471. 


PHOSPHATE  OF  COPPER. 

This  is  a  blue  compound  occasionally  met  with  in  the  arts.  Ac¬ 
cording  to  Ihe  experiments  of  M.  Leportier,  although  insoluble  in 
water,  it  is  perfectly  soluble  in  the  mucous  and  acid  secretions  of  the 
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alimentary  canal,  and  may  thus  exert  a  poisonous  action.  Small  doses 
of  it,  given  to  dogs,  occasioned  violent  vomiting  in  about  a  quarter  of 
an  hour.  (Ann.  d’Hyg.,  1840,  ii.  110.)  Analysis,  p.  471. 

SULPHURET  OF  COPPER. 

This  is  a  black  substance,  which  appears  to  .possess  no  poisonous 
properties  unless  it  has  been  exposed  for  a  long  time  to  the  air.  Under 
these  circumstances  it  becomes  partially  converted  to  sulphate,  and  then 
acts  as  a  poison.  Its  analysis  will  he  given  hereafter,  in  the  description 
of  the  process  for  separating  copper  from  organic  mixtures  (p.  473). 

ARSENITE  OF  COPPER. 

This  compound,  which  is  known  under  the  names  of  Scheele’s, — 
Emerald  or  Mineral  Green,  is  extensively  used  as  a  pigment  in 
the  arts ;  it  is  also  improperly  employed  to  give  a  green  colour  to 
wafers  and  articles  of  confectionary.  Dr.  Geoghegan  informed  me  that 
an  accident  occurred  in  Dublin  in  1842,  by  which  fourteen  children 
suffered  from  symptoms  of  poisoning  in  consequence  of  their  having 
eaten  some  confectionary  ornaments  coloured  with  Scheele’s  green. 
In  two  or  three  of  these  cases  jaundice  followed.  This  is  one  of  the 
most  active  of  the  cupreous  poisons,  notwithstanding  its  perfect  in¬ 
solubility  in  water :  but  its  effects  are  rather  due  to  arsenic  than 
copper.  The  dangerous  practice  of  using  this  powerful  poison  to  give 
a  colour  to  confectionary  is  very  prevalent,  and  accidents  often  arise 
from  this  cause.  An  instance  has  been  communicated  to  me,  in  which 
three  lives  were  nearly  sacrificed  at  a  school  near  Manchester,  owing 
to  the  boys  having  eaten  some  ornamented  confectionary,  which  owed 
its  green  colour  to  arsenite  of  copper.  They  suffered  from  violent 
vomiting,  severe  pains  in  the  stomach  and  bowels,  and  spasms  in  the 
extremities.  Three  animals  which  ate  of  the  vomited  matters  were 
attacked  by  similar  symptoms.  It  is  much  to  be  regretted  that  there 
is  no  medical  police  established  by  law  to  restrict  the  free  sale  and 
use  of  this  and  other  deadly  poisons.  (See  Ann.  d’Hyg.  1843,  p.  358). 
In  England  poison  is  allowed  to  be  sold  like  sugar  or  starch ;  and 
every  child  is  assumed  by  the  law  to  be  capable  of  protecting  himself ! 
If  death  ensue  from  such  a  cause,  we  find  that  a  coroner’s  inquisition 
and  a  trial  for  manslaughter  take  place,  to  investigate  an  event  which, 
under  simple  medical-police  regulations,  would  not  have  occurred. 
Even  on  the  continent  accidents  from  this  cause  sometimes  occur.  M. 
Chevallier  relates  a  singular  case  in  which  arsenite  of  copper  was  used 
by  a  pork-butcher  for  ornamenting  a  boar’s  head  supplied  at  a  breakfast 
given  on  a  festive  occasion  by  an  eminent  Parisian  lawyer  !  The  head 
was  decorated  most  artistically  with  masses  of  fat,  which  were  coloured 
red  and  green.  One  of  the  guests,  well-acquainted  with  chemistry,  was 
struck  with  the  rich  green  colour  of  the  fat,  and  reserved  a  portion 
for  examination.  He  found  the  colouring  matter  to  be  pure  arsenite 
of  copper,  forming  about  two  per  cent,  of  the  weight  of  the  fat !  It 
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appeared  on  inquiry,  that  notwithstanding  the  police-regulations,  the 
butcher’s  hoy  had  procured  the  poisonous  compound  at  a  neighbour¬ 
ing  colour  shop.  (Journal  de  Chimie  Medicale,  Janvier  1847,  16.) 

Among  the  reported  cases  of  poisoning  by  this  substance,  are  the 
following.  A  child,  aged  three  years,  swallowed  a  small ,  capsule  of 
Scheele’s  green,  used  by  his  father  as  a  pigment.  In  half  an  hour  he 
complained  of  violent  colic ;  there  was  frequent  vomiting,  with  diar¬ 
rhoea,  cold  sweats,  intense  thirst,  and  retraction  of  the  parietes  of  the 
abdomen.  The  mouth  and  fauces  were  stained  of  a  deep  green  colour. 
Hydrated  sesquioxide  of  iron  was  given :  in  about  an  hour  the  vomit¬ 
ing  and  diarrhoea  ceased,  and  soon  afterwards  the  thirst  and  pain  in 
the  abdomen  abated.  The  next  morning  the  child  was  well.  In  another 
case,  a  child,  a  year  old,  ate  several  pieces  of  a  cake  of  arsenite  of  cop¬ 
per,  used  for  colours.  There  was  immediate  vomiting,  the  liquid 
containing  green-coloured  particles  of  the  arsenite,  but  there  were  no 
other  urgent  symptoms.  White  of  egg  with  sugared  water  was  given 
to  it.  After  a  short  time  the  child  became  pale,  and  complained  of 
pain  in  the  abdomen ;  the  pulse  was  frequent,  the  skin  cold,  and  there 
was  great  depression.  Copious  diarrhoea  followed,  soon  after  which  the 
child  recovered.  (Galtier,  i.  636.)  These  two  cases  of  recovery  serve  to 
show  the  fallacy  upon  which  the  doctrine  of  antidotes  is  founded.  In 
both  the  recovery  must  be  ascribed  to  the  vomiting;  as,  if  the 
hydrated  sesquioxide  of  iron  be  admitted  to  have  exercised  an  anti¬ 
dotal  power  in  the  first  case,  then  white  of  egg  and  sugared  water  acted 
equally  as  an  antidote  in  the  second  case ! 

The  arsenite  of  copper  is  much  used  by  painters  and  paper-stainers, 
and  may  under  these  circumstances  give  rise  to  accidents,  as  the  fol¬ 
lowing  case  will  show.  A  young  man,  after  having  been  engaged  for 
nine  days  in  printing  with  this  arsenical  green,  was  seized  with 
coryza,  swelling  of  the  lips  and  nostrils,  and  headache.  The  next  day 
he  experienced  severe  colic,  and  great  muscular  weakness ;  hut  these 
symptoms  disappeared  in  about  eight  days.  It  is  probable  that,  in 
this  case,  the  arsenite  of  copper  had  been  taken  into  the  body  in  the 
state  of  fine  powder. 

From  a  case  reported  by  Dr.  Martin,  it  would  appear  that  this 
arsenical  green  may  have  an  injurious  effect  upon  those  who  inhabit 
apartments  recently  painted  with  this  substance.  Four  pounds  of 
Scheele’s  green,  mixed  with  milk  and  lime,  had  been  used  in  painting 
the  walls  of  a  low  damp  room.  In  a  few  days  a  putrescent  and  highly 
disagreeable  odour  was  perceptible.  When  the  windows  were  closed, 
those  who  remained  in  the  room  experienced  cephalalgia,  pain  in  the 
chest,  and  other  disagreeable  symptoms.  The  colour  was  scraped 
from  the  walls,  and  the  room  was  then  inhabited  without  any  of 
these  unpleasant  effects  being  observed.  Dr.  Martin  attributed 
the  effects  to  the  formation  of  arsenuretted  hydrogen,  by  a  re¬ 
action  of  the  elements  of  the  milk  on  the  arsenite  of  copper.  The 
poisonous  salt  may,  however,  have  been  itself  carried  off  in  vapour  by 
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the  volatile  oil  of  turpentine.  It  is  in  this  way,  probably,  that  the 
carbonate  of  lead  is  volatilized,  and  affects  persons  who  breathe  the 
atmosphere  of  a  room  which  has  been  recently  painted.  A  few  square 
feet  of  painted  canvas  in  an  artist’s  studio,  unless  well  ventilated, 
may  thus  produce  serious  symptoms. 

In  a  note  attached  to  Dr.  Martin’s  case,  it  is  stated  that  since  the 
mixed  acetate  and  arsenite  have  been  substituted  for  carbonate  of  cop¬ 
per  in  painting  the  walls  of  rooms,  many  persons  who  have  slept  in 
rooms  painted  green,  have  complained  in  the  morning  of  headache, 
nausea,  dryness  of  the  mouth  and  cough.  The  symptoms  have  gone 
off  during  the  day.  In  one  instance  the  foul  odour  was  referred  to 
mice,  and  the  wainscot  was  about  to  be  removed,  when  a  suspicion 
arising  that  it  was  owing  to  the  green  colour  used  as  a  pigment,  this  was 
removed,  and  the  smell  disappeared.  (Gaz.  Med.,  13  Deb.  1847,  130.) 
So  far  as  I  know,  no  accidents  from  this  cause  have  occurred  in 
England.  (Analysis,  p.  471.) 

Effects  of  external  application. — The  salts  of  copper  are 
capable  of  acting  locally,  and  if  applied  to  a  wounded  or  ulcerated 
surface,  they  may  become  absorbed,  and  seriously  affect  the  system. 
Sulphate  of  copper  is  occasionally  used  as  an  escharotic.  The  solution 
of  this  salt,  after  frequent  contact,  hardens  the  unbroken  skin,  disco¬ 
lours  it,  and  impairs  its  sensibility.  Orfila  found  that  two  drachms 
of  acetate  of  copper,  finely  powdered,  when  introduced  beneath  the 
cellular  membrane  of  the  neck  of  a  large  dog,  caused  death  in  five 
days.  In  another  experiment,  the  same  dose  applied  to  the  cellular 
tissue  of  the  thigh,  killed  the  animal  in  thirty  hours,  (i.  618.)  Vio¬ 
lent  phlegmonous  inflammation  is  sometimes  occasioned  by  small 
quantities  of  the  salts  of  copper  becoming  introduced  into  the  system 
through  wounded  or  abraded  surfaces.  Mr.  Stafford  met  with  a  case 
in  which  a  woman  pricked  her  thumb  with  a  pin.  She  afterwards 
scoured  out  a  dirty  copper,  and  her  thumb  immediately  swelled  to 
double  its  natural  size.  The  whole  hand  and  arm  became  much 
swollen  and  inflamed,  and  extensive  abscesses  formed :  the  patient  also 
suffered  from  fever,  from  which  she  slowly  recovered.  A  second  case 
occurred  to  the  same  gentleman,  in  which  severe  symptoms  followed 
the  puncture  produced  by  corroded  copper  wire.  (Med.  Gaz.  xxxv.  828.) 
In  these  case  tthe  poisonous  salt  may  be  the  carbonate,  subacetate, 
or  subchloride, — most  commonly  the  former.  It  is  probable  that  the 
severity  of  the  symptoms  may  be  in  some  instances  ascribable  to  pe¬ 
culiarity  of  constitution, — the  very  small  quantity  of  the  salt  of  copper 
which  can  be  absorbed,  scarcely  sufficing  to  account  for  them. 

Treatment. 

In  general  there  is  violent  vomiting, — the  salts  of  copper  acting 
powerfully  as  emetics.  The  efforts  of  the  stomach  should  be  promoted 
by  the  free  exhibition  of  warm  water,  milk,  or  any  mucilaginous 
drink,  and  the  use  of  the  stomach-pump.  This  instrument  is  of  little 
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service,  when  the  poison  has  been  taken,  as  it  generally  is,  in  coarse 
powder.  Various  antidotes  have  been  proposed.  Sugar  was  formerly 
strongly  recommended,  on  the  principle  that  it  had  the  property  of 
reducing  the  salts  of  copper  to  the  state  of  insoluble  red  oxide  ;  but 
this  is  only  under  very  peculiar  circumstances,  not  likely  to  be  met 
with  in  the  stomach.  (Annales  d’Hyg.  1833,  ii.  207).  M.  Postel  is 
still  inclined  to  regard  it  as  an  antidote,  although  it  seems  that  animals 
to  which  he  administered  it  died  ;  but  not  so  rapidly  as  when  the 
poison  was  allowed  to  act  by  itself !  The  proto  sulphur  et  of  iron  has 
been  lately  employed  as  an  antidote,  and  the  following  case  is  quoted 
as  an  instance  of  its  successful  employment,  although  the  quantity  of 
poison  taken  was  unknown.  A  man  swallowed  verdigris  in  some 
Mine,  which  on  examination  was  found  to  be  saturated  with  acetate  of 
copper.  In  a  few  minutes  he  was  attacked  with  vomiting,  colic,  diar¬ 
rhoea;  his  pulse  was  small;  there  was  severe  headache,  and  cold 
sweats.  Two  spoonfuls  of  protosulphuret  of  iron  were  given  to  him 
every  half  horn*,  with  albuminous  liquids.  The  vomiting  and  other 
symptoms  abated ;  and  in  three  days  the  man  left  the  hospital  quite 
recovered.  (Galtier,  i.  634.)  Purified  animal  charcoal  has  been  re¬ 
commended,  owing  to  the  property  which  it  is  known  to  possess  of 
separating  some  metallic  salts  from  their  solutions.  My  experiments 
with  this  substance  are  decidedly  adverse  to  its  alleged  antidotal  pro¬ 
perties.  Five  grains  of  sulphate  of  copper  were  dissolved  in  five 
drachms  of  water,  and  the  solution  was  shaken  with  twenty  grains  of 
animal  charcoal,  and  filtered  after  forty-eight  hours.  The  filtered 
liquid  contained  to  all  appearance  as  much  cupreous  salt  dissolved  as 
before  the  experiment.  When  the  proportion  of  purified  charcoal  was 
twelve  and  even  thirty  times  that  of  the  sulphate,  the  filtered  liquid  still 
gave  all  the  reactions  for  copper.  Vegetable  charcoal  is  still  less  effi¬ 
cacious.  It  was  found  to  require  sixty  parts  of  vegetable  charcoal  to 
remove  one  part  of  sulphate  of  copper.  When  thirty  parts  were  em¬ 
ployed,  oxide  of  copper  was  still  present  in  solution.  Albumen  is  well 
known  to  form  an  insoluble  compound  with  oxide  of  copper,  provided 
the  albumen  be  in  very  large  excess ;  for  the  albuminate  of  copper  is 
easily  dissolved  by  an  excess  of  the  solution  of  sulphate.  How  far 
this  would  act  on  the  insoluble  part  of  verdigris  (Subacetate)  it  is  dif¬ 
ficult  to  say ;  as  also  whether  the  albuminate  be  not  itself  a  poison ; 
still  it  may  reduce  the  activity  of  the  soluble  salts  of  copper,  and  thus 
it  is  advisable  to  administer  albumen  both  of  the  yolk  and  white  of 
egg,  conjointly  with  the  other  means  recommended.  Dr.  Edwards, 
some  years  since,  recommended  the  use  of  iron  filings  for  precipitating 
the  copper ;  but  the  action  in  this  case  is  too  slow,  and  is  immediately 
arrested  by  the  iron  becoming  enveloped  by  a  thin  film  of  copper.  If 
the  iron  even  precipitated  all  the  copper  in  the  metallic  state,  sulphate 
of  iron  would  be  formed  in  the  stomach,  and  this  is  itself  an  irritant. 
The  hydrated  oxide  of  iron  has  been  used  in  poisoning  with  arsenite 
of  copper.  In  a  case  just  mentioned  (p.  465),  as  well  as  in  another 


468 


CHEMICAL  ANALYSIS  OE  THE  SALTS  OF  COPPER. 


where  a  child  swallowed  a  small  quantity  of  green  paint  containing 
arsenite  of  copper,  milk  was  given,  and  afterwards  the  hydrated  oxide 
of  iron.  In  five  hours  the  vomiting  had  abated,  and  the  child  reco¬ 
vered.  (Med.  Gaz.  xxxi.  270.)  The  recovery  was  most  probably  due 
to  the  vomiting,  and  not  to  the  effect  of  the  supposed  antidote ; .  for  if 
arsenite  of  iron  were  really  formed  by  a  reaction  of  the  hydrated  oxide 
on  the  insoluble  arsenite  of  copper,  the  former  has  been  proved  to  be 
just  as  insoluble  and  as  poisonous  as  the  latter. 

CHEMICAL  ANALYSIS  OF  THE  SALTS  OF  COPPER. 

The  salts  of  copper  are  generally  known  by  their  colour :  whether 
in  the  solid  state  or  in  solution,  they  are  either  blue  or  green.  The 
salts  of  one  other  metal  are  also  of  a  green  colour,  namely  nickel ;  but 
there  are  striking  chemical  differences  between  the  salts  of  this  metal 
and  those  of  copper.  There  are  three  very  soluble  salts  of  copper  ; 
two  of  these  are  blue,  the  sulphate  and  nitrate, — and  one  green,  the 
chloride.  The  salt  should  be  dissolved  in  water,  diluted,  and  the  fol¬ 
lowing  tests  may  be  then  applied.  The  solutions  of  the  cupreous  salts 
generally  have  an  acid  reaction.  1.  Solution  of  ammonia:  this  gives, 
in  a  solution  of  copper,  a  blueish- white  precipitate,  which  is  soluble  in 
an  excess  of  the  test,  forming  a  deep  violet-blue  solution.  2.  Ferro- 
cyanide  of  potassium,  a  rich  claret-red  precipitate ; — if  the  quantity  of 
copper  be  small,  the  liquid  acquires  merely  a  light  red-brown  colour ; 
if  large,  the  precipitate  is  of  a  gelatinous  consistency.  The  ferrocy- 
anide  of  potassium  will  act  on  the  violet-blue  solution  produced  by 
ammonia,  provided  it  be  much  diluted,  or  an  acid  added  (sulphuric)  to 
neutralize  the  ammonia.  One  portion  of  liquid  may  thus  be  tried  by 
the  two  tests.  8.  Sulphuretted  hydrogen  gas,  or  hvdrosulphuret  of 
ammonia,  gives  a  deep  chocolate-brown  precipitate,  or  if  the  copper  be 
in  small  proportion,  merely  a  brown  colour,  even  in  an  acid  solution. 
4.  A  slip  of  Polished  Iron  (a  common  needle)  suspended  by  a  thread 
in  the  liquid,  is  speedily  coated  with  a  layer  of  copper,  even  when  the 
salt  is  in  very  small  proportion.  When  much  diluted,  a  drop  of  di¬ 
luted  sulphuric  acid  may  be  added.  If  the  needle  be  left  for  some 
days  in  the  liquid,  the  iron  will  be  slowly  removed,  and  a  hollow 
cylinder  of  metallic  copper  will  remain.  This  may  be  dissolved  in 
diluted  nitric  acid,  and  tested  with  the  foregoing  tests ;  or  the  needle 
coated  with  copper,  may  be  immersed  in  ammonia  and  exposed  to  air. 
The  liquid  then  becomes  slowly  blue.  Half  a  grain  of  sulphate  of 
copper  dissolved  in  sixteen  ounces  of  water,  may  be  thus  easily  de¬ 
tected.  It  was  proposed  by  Orfila  to  substitute  Phosphorus  for  polished 
iron.  This  substance  most  effectually  separates  metallic  copper  from  its 
salts,  as  we  shall  see  presently  in  treating  of  copper  in  organic  liquids. 

5.  The  Galvanic  test. — If  a  few  drops  of  the  copper-solution  be  placed 
on  platina  foil,— slightly  acidulated  with  a  diluted  acid,  and  the  platina 
be  then  touched  through  the  solution  with  a  thin  slip  of  zinc,  metallic 
copper,  of  its  well-known  red  colour,  is  immediately  deposited  on  the 
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platina.  When  the  quantity  of  copper  is  small,  there  is  merely  a 
brown  stain ;  but  a  blue  liquid  is  formed  by  pouring  on  it  ammonia. 

Delicacy  of  the  tests. — Among  these  tests,  the  ferrocyanide  of  po¬ 
tassium  and  sulphuretted  hydrogen  gas  produce  a  marked  action  on  a 
quantity  of  the  cupreous  salt,  in  which  polished  iron  has  no  apparent 
effect.  I  have  found  that  ammonia  fails  to  indicate  with  any  certainty 
less  than  the  100th  part  of  a  grain  of  sulphate  in  one  fluid-drachm  of 
water ;  but  the  ferrocyanide  of  potassium  and  hydrosulphuret  of  am¬ 
monia  produce  an  evident  effect  on  a  solution  containing  only  the 
250th  part  of  a  grain  of  sulphate  in  half  a  drachm  of  water.  The 
iron-test  failed  to  detect  the  150th  part  of  a  grain  in  a  fluid-drachm  of 
water.  It  is,  however,  sufficiently  delicate  for  most  practical  purposes. 
The  galvanic  test  is  not  so  delicate  as  the  iron  test. 

Objections  to  the  tests. — Ammonia  produces  in  a  salt  of  Nickel  a 
colour  somewhat  similar  to  that  produced  in  a  salt  of  copper ;  but 
ferrocyanide  of  potassium  precipitates  a  salt  of  nickel  of  a  pea-green 
colour, — a  reaction  very  different  to  that  produced  on  a  salt  of  copper. 
The  persalts  of  Uranium  give  with  the  ferrocyanide  of  potassium  a 
deep  red  colour,  which,  in  a  diluted  state,  might  be  mistaken  for  the 
effect  produced  by  copper ;  but  ammonia  gives  a  yellow  precipitate  in 
a  persalt  of  uranium,  and  sulphuretted  hydrogen  and  hydrosulphuret 
of  ammonia  give  a  yellow-brown  precipitate  of  persulphuret  of  uranium. 
The  colour  of  the  copper  precipitate  approaches  a  dark-crimson ;  that 
of  uranium,  a  blood-red.  When  ammonia  is  added  to  the  two,  the 
uranium  precipitate  is  dissolved,  and  a  yellow  deposit  of  oxide  of  ura¬ 
nium  takes  place  in  the  liquid.  When  ammonia  is  added  to  the  fer¬ 
rocyanide  of  copper,  it  is  not  entirely  dissolved,  and  the  liquid  acquires 
a  blueish-green  colour.  In  an  organic  liquid  containing  no  copper, 
I  have  seen  a  pink-red  colour  produced  by  this  salt ;  but  the  liquid 
tests  here  described,  should  not  be  applied  to  solutions  of  the  salts  of 
copper  in  organic  liquids.  To  the  action  of  the  third  test,  when  taken 
by  itself,  there  are  many  objections ;  but  these  are  entirely  removed 
by  the  application  of  the  other  tests.  The  action  of  iron,  and  of  zinc 
with  platina,  is  peculiar.  It  is  true  that  there  is  one  other  metal  of  a 
red  colour  like  copper,  namely.  Titanium ;  but  this  is  not  precipitated 
by  iron,  or  zinc  and  platina,  in  its  metallic  state.  We  may  now 
briefly  advert  to  the  specific  characters  of  the  different  salts. 

Sulphate  of  copper.  (Blue  vitriol.  Roman  vitriol.  Blue 
stone.) — This  salt  is  met  with  in  rhombic  masses,  transparent,  and  of 
a  rich  blue  colour.  When  reduced  to  powder  it  is  nearly  white,  but 
becomes  again  blue  on  melting  or  dissolving  it.  It  is  soluble  in  four 
parts  of  cold  and  two  of  boiling  water ;  and  is  easily  obt'ai'ned  in  well- 
defined  rhombic  crystals  by  evaporating  a  small  quantity  of  the  solution 
on  a  slip  of  glass.  The  powder  undergoes  no  change  on  adding  sul¬ 
phuric  acid.  Nitrate  of  barytes  added  to  the  solution,  indicates  the 
presence  of  sulphuric  acid  (page  209,  ante.) 

Ammonio-sulphate. — This  forms  a  rich  violet-blue  solution,  and 
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is  known  from  the  sulphate  by  its  alkaline  odour  and  reaction,  as  well 
as  by  producing  a  green  precipitate  with  a  solution  of  arsenious  acid. 
The  sulphate  is  acid,  and  is  unaffected  by  a  solution  of  arsenious  acid. 
Ferrocyanide  of  potassium  gives  the  characteristic  red-coloured  pre¬ 
cipitate  when  the  ammonia  is  neutralized  by  sulphuric  acid. 

Nitrate.— This  salt  is  crystallized  in  prisms  of  a  deep  blue  colour: 
it  is  very  deliquescent, — extremely  soluble  in  water,  and  the  solution  is 
not  precipitated,  if  pure,  by  nitrate  of  barytes  or  nitrate  of  silver.  When 
the  powdered  crystals  are  mixed  with  tin  filings  and  moistened  with 
water,  nitrous  acid  fumes  are  evolved.  By  adding  carbonate  of  potash 
to  the  solution  and  filtering,  nitrate  of  potash  is  obtained  in  the  filtered 
liquid,  and  the  acid  may  be  thereby  identified. 

Subacetate.  Diacetate.  (Artificial  verdigris.) — There  are 
several  varieties  of  this  salt,  some  of  which  are  blue,  and  others  green. 
Verdigris  is  partially  soluble  in  water,  as  a  sesquibasic  acetate  ;  but  if 
this  be  acidulated  with  acetic  or  muriatic  acid,  a  solution  is  immediately 
obtained,  to  which  the  tests  for  copper  may  be  readily  applied.  If  a 
portion  of  the  powder  be  heated  in  a  reduction-tube,  a  film  of  metallic 
copper  is  produced, — and  acetic  acid  vapour  escapes.  Acetic  acid  is, 
however,  readily  discovered  by  boiling  the  powder  in  diluted  sulphuric 
acid.  Sulphate  of  copper  is  at  the  same  time  produced,  which  admits 
of  a  ready  analysis. 

Chloride. — This  is  seen  in  deliquescent  crystals  of  an  emerald 
green  colour.  It  is  very  soluble  in  water,  forming  a  deep  green  solu¬ 
tion,  if  concentrated ;  but  becoming  blue  when  diluted.  This  diluted 
solution  has  the  remarkable  property  of  becoming  green  when  heated 
to  212°,  and  again  blue  on  cooling.  It  yields  an  abundant  white 
precipitate  with  nitrate  of  silver,  insoluble  in  nitric  acid,  by  which  it 
is  easily  known. 

The  insoluble  or  partially  soluble  salts  of  copper,  which  may  give  rise 
to  questions  of  poisoning,  are  the  subacetate,  subchloride,  carbonate, 
phosphate,  and  arsenite.  They  possess  these  common  characters, — 
that  1,  when  rubbed  on  a  steel  spatula  with  a  few  drops  of  diluted 
sulphuric  acid,  metallic  copper  is  abundantly  precipitated  on  the  iron  ; — 
and  2,  when  dropped  into  a  strong  solution  of  ammonia ,  they  acquire 
a  rich  violet  blue  colour.  The  dried  arsenite  of  copper  undergoes  this 
change  very  slowly. 

Subchloride.  (Oxychloride.  Brunswick  green.) — This 
compound  is  insoluble  in  water ;  but  it  is  easily  dissolved  by  nitric  or 
muriatic  acid,  and  the  acid  solution  will  give  all  the  reactions  for 
copper.  The  simplest  way  of  analysing  this  salt,  is  to  boil  it  in  caustic 
potash  : — when  black  oxide  of  copper  will  be  separated.  This  may  be 
washed,  dissolved  in  an  acid  and  tested,  while  the  chlorine  may  be 
detected  in  the  filtered  alkaline  liquid  on  acidulating  with  nitric  acid 
and  adding  nitrate  of  silver.  This  test  will  also  detect  the  chlorine  in 
the  nitric  acid  solution  of  the  subchloride. 

Carbonate.  (Natural  Verdigris.) — This  is  a  blueish  green 
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compound,  which  is  produced  in  firm  crusts,  when  copper,  brass,  or 
bronze  is  exposed  at  the  same  time  to  the  action  of  water  and  air.  It 
is  often  called  natural  verdigris,  to  distinguish  it  from  the  subacetate 
or  artificial  verdigris.  When  heated  on  platina-foil,  carbonic  acid  is 
evolved,  and  black  oxide  of  copper  is  left.  It  is  insoluble  in  water  ; 
but  is  dissolved  by  acids  with  effervescence,  a  character  which  distin- 
guishes  it  from  the  other  insoluble  salts.  The  acid  solution  gives  the 
usual  reactions  with  the  tests  for  copper. 

Phosphate  of  copper. — This  salt,  which  is  of  a  blue  colour,  is 
dissolved  by  nitric  acid  without  effervescence.  The  tests  for  copper 
may  be  applied  to  the  solution. 

Oxides  of  copper.  (Mineral  green.) — There  are  two  oxides, 
one, red  and  the  other  black.  According  to  the  experiments  of  M. 
Leportier,  they  are  both  poisonous,  although  quite  insoluble  in  water. 
Their  poisonous  action  appears  to  depend  on  their  ready  combination 
with  the  mucous  and  acid  secretions  of  the  stomach.  When  metallic 
copper  is  swallowed,  colicky  pains  and  other  symptoms  sometimes  follow 
in  consequence  of  the  metal  becoming  partially  oxidized  and  dissolved. 
The  experimental  researches  of  M.  Leportier  show  that  the  pure  metal 
is  not  poisonous  (Ann.  d’Hyg.  1840,  ii.  99) ;  but  it  may  cause  death 
as  a  mechanical  irritant.  (See  ante,  p.  11.)  The  oxides  may  be  ana¬ 
lysed  by  dissolving  them  in  nitric  acid  and  applying  the  tests  for  a 
solution  of  copper.  Both  give  a  blue  solution  with  ammonia  when 
exposed  to  the  air,— the  red  oxide  slowly. 

The  only  form  in  which  oxide  of  copper  is  met  with  in  the  arts  is 
under  the  name  of  Mineral  Green  and  Verditer.  Mineral  Green  is  a 
name  sometimes  given  to  Arsenite  of  Copper.  The  compound  sold  to 
artists  under  this  name,  is,  however,  commonly  a  mixture  of  hydrated 
oxide  of  copper  and  lime  in  the  state  of  carbonate.  It  is  easily  ana¬ 
lysed  by  digesting  it  in  nitric  or  muriatic  acid,  which  dissolves  both 
the  oxide  of  copper  and  lime ;  the  former  is  separated  from  the  latter 
by  a  current  of  sulphuretted  hydrogen  gas. 

Verditer  is  said  to  be  a  mixture  of  carbonate  and  hydrated  oxide 
of  copper: — it  is,  however,  more  commonly  hydrated  oxide  mixed  with 
lime,  potash,  and  alumina.  It  is  of  a  rich  blue  colour,  which  it  owes 
to  the  presence  of  a  small  quantity  of  muriate  of  ammonia :  when  long 
kept  it  becomes  greenish-blue.  The  oxide  of  copper  may  be  dissolved 
out  of  it  by  diluted  acids.  This  colour  is  largely  employed  in  paper- 
staining  ;  but  we  do  not  hear  of  accidents  from  its  use. 

Arsenite  of  Copper.  (Scheele’s  Green.) — This  salt  is  of  a 
green  colour,  the  depth  of  which  is  modified  by  the  quantity  of  oxide 
of  copper  present.  It  is  insoluble  in  water,  but  soluble  in  ammonia 
and  in  acids,  forming  a  blue  solution.  When  very  gently  heated  in  a 
reduction-tube,  arseuious  acid  is  sublimed  in  minute  octohedral  crys¬ 
tals.  These  may  be  collected,  dissolved  in  water,  and  tested  iu  the 
usual  way: — the  residuary  oxide  of  copper  may  then  be  dissolved  m 
nitric  acid  and  tested.  With  charcoal  powder,  the  arsenite  gives,  al- 
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though  with  some  difficulty,  a  ring  of  metallic  arsenic:  but  the  arsenical 
nature  of  the  salt  is  easily  determined  by  boiling  it  with  diluted  muriatic 
acid  and  a  slip  of  metallic  copper  or  copper  gauze.  (See  Reinsch’s 
Process,  ante,  p.  352.)  Metallic  arsenic  is  immediately  deposited  on 
the  copper.  When  the  arsenite  of  copper  is  used  in  confectionary,  the 
substance  upon  which  it  is  spread  is  either  soluble  (sugar  or  starch)  or 
insoluble  (plaster  of  Paris).  In  either  case  we  scrape  off  the  green 
colour  and  digest  it  in  a  small  quantity  of  water.  In  the  first  case 
the  arsenite  of  copper  is  deposited,  while  the  sugar  or  starch  is  dis¬ 
solved  :  in  the  second,  the  arsenite  of  copper  is  deposited  with  the  sul¬ 
phate  of  lime.  The  former  may  be  separated  from  the  latter  by 
ammonia,  and  reobtained  pure  by  evaporation.  Should  the  arsenite 
be  mixed  up  with  fat  or  oil,  it  will  easily  subside  as  a  sediment  on 
keeping  the  substance  melted,  and  the  deposit  may  be’  freed  from  any 
traces  of  fat  by  digesting  it  in  ether.  There  is  another  kind  of  green 
pigment  much  used,  called  Schweineurth  green.  This  is  a  mixture 
of  arsenite  and  acetate  of  copper.  The  presence  of  arsenic  in  this  com¬ 
pound  is  easily  detected  by  muriatic  acid  and  metallic  copper.  The 
arsenite  of  copper  has  been  placed  among  cupreous  poisons,  because  it 
so  closely  resembles  them  in  physical  and  chemical  properties ; — and 
the  existence  of  arsenic  in  it,  might  be  easily  overlooked.  On  the 
whole,  these  salts  of  copper  are  seldom  used  as  poisons ;  although  so 
easy  of  access,  that  they  are  to  be  purchased  without  difficulty  in  any 
colour-shop.  The  accidents  that  arise  from  them  are  generally  ob¬ 
served  among  colour-makers  and  paper-stainers. 

Copper  in  organic  liquids. — The  oxide  of  copper  is  liable  to  be  pre¬ 
cipitated  by  certain  organic  principles,  as  albumen,  fibrin  and  mucous 
membrane  :  but  some  of  these  organic  compounds  are  easily  dissolved 
by  acids,  or  even  by  an  excess  of  the  solution  of  cupreous  salt.  A  portion 
at  least  of  the  salt  of  copper  is,  therefore,  commonly  held  dissolved. 
In  such  cases,  there  is  one  peculiar  character  possessed  by  these  liquids, 
i.  e.  they  have  a  decidedly  green  colour  even  when  the  copper-salt  is  in 
a  far  less  than  poisonous  proportion. 

Separation  by  iron. — We  first  filter  the  liquid,  and  save  the  insoluble 
portions  for  a  separate  operation.  We  may  use  as  a  trial-test  either  a 
needle,  zinc  with  platina,  or  add  to  a  portion,  oxalic  acid ;  the  last  gives  a 
blueish-white  precipitate  only  when  the  copper  is  in  moderately  large 
quantity,  and  the  liquid  is  not  very  acid.  If  the  needle  be  not  coated 
with  copper  in  the  course  of  a  few  hours,  it  is  certain  that  there  is  no 
detectable  quantity  of  the  poison  present  in  the  liquid.  The  process 
by  iron  will  answer  notwithstanding  the  presence  of  a  large  quan¬ 
tity  of  organic  matter,  and  in  spite  of  great  dilution  ;  and  a  very  small 
quantity  of  a  salt  of  copper  may  be  thus  easily  discovered  in  tea,  coffee, 
porter,  or  gruel,  provided  we  take  care  to  acidulate  the  liquid  slightly 
with  diluted  sulphuric  acid,  before  introducing  the  polished  needle. 
The  following  is  the  result  of  an  experiment :  One-third  of  a  grain  of 
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sulphate  of  copper  was  dissolved  in  water,  and  mixed  with  four  ounces 
of  thick  gruel.  Ammonia  produced  no  effect  on  this  liquid ;  and  fer- 
rocyanide  of  potassium  gave  only  a  faint  reddish-brown  discolouration. 
Two  drops  of  diluted  sulphuric  acid  were  added  to  it,  and  a  bright 
needle  suspended  in  it  by  a  thread.  In  twenty-four  hours,  the  needle 
was  covered  with  a  distinct  film  of  metallic  copper.  The  quantity  of 
metallic  salt  here  present,  was  less  than  the  6000th  part  of  the  solu¬ 
tion.  If  the  needle  be  rusty,  this  experiment  will  fail.  The  smaller 
the  quantity  of  copper,  the  longer  the  time  required  for  the  result  to 
follow.  Instead  of  a  needle,  a  coil  of  the  finest  bright  iron  wire  may 
be  used.  When  the  quantity  of  copper  is  small,  the  red  colour  of  the 
deposited  metal  is  not  always  perceptible  :  it  appears  brown  or  black, 
and -the  deposit  may  be  obscured  by  its  being  mixed  with  some  oxide 
of  iron.  When  we  are  in  doubt  about  the  nature  of  the  deposit,  the 
iron  wire  should  be  placed  in  a  small  quantity  of  solution  of  ammonia 
and  exposed  to  air.  The  liquid  will  soon  acquire  a  blue  colour  if  any 
metallic  copper  be  present.  In  this  way  a  grain  of  sulphate  of  copper 
diffused  in  sixteen  ounces  of  decoction  of  sarsaparilla  and  water,  was 
easily  detected  in  a  few  hours,  although  the  cupreous  deposit  was  not 
rendered  perceptible  by  its  red  colour ! 

Separation  by  phosphorus. — Orfila  long  since  recommended  phos¬ 
phorus  for  the  purpose  of  separating  metallic  copper  (Traite  des  Poisons, 
i.  508,  3d  ed.  Paris,  1826),  and  it  may  be  sometimes  usefully  applied. 
A  thin  slice  of  phosphorus  is  suspended  by  a  thread  in  the  organic 
liquid  suspected  to  contain  copper.  If  a  salt  of  the  metal  be  present, 
even  in  very  minute  proportion,  the  phosphorus  soon  acquires  a  steel- 
grey  coating  (phosphuret  of  copper).  This  continues  to  increase,  the 
red  colour  of  copper  appears,  and  when  the  phosphorus  is  strongly 
coated,  it  may  be  immersed  in  cold  diluted  nitric  acid.  After  a  short 
time  the  copper  is  dissolved  off,  and  the  phosphorus,  after  being  washed 
in  wrater,  may  be  again  immersed.  In  this  way  a  solution  of  nitrate 
of  copper  fitted  for  testing  may  be  procured  from  the  most  complex 
organic  liquid,  provided  any  of  the  cupreous  salt  be  actually  dissolved. 
This  is  a  very  delicate  process. 

Separation  as  a  sulphuret. — If  the  copper-salt  be  present  in  large 
quantity,  any  of  the  trial-tests  will  indicate  it  immediately.  We  now 
destroy  the  viscidity  of  the  liquid  by  diluting  it  if  necessary ;  and  pass 
into  it  a  current  of  sulphuretted  hydrogen  gas  in  order  to  precipitate 
all  the  copper  in  the  state  of  sulphuret.  The  black  sulphuret  may  be 
collected,  washed,  dried,  and  then  boiled  in  equal  parts  of  nitric  acid 
and  water  for  a  quarter  of  an  hour.  Nitrate  and  sulphate  of  copper 
are  produced  and  dissolved,  a  fact  indicated  by  the  liquid  acquiring  a 
rich  blue  colour :  and  some  sulphur  is  at  the  same  time  separated. 
This  liquid,  when  filtered,  will  give  the  usual  reactions  with  the  tests 
for  copper. 

Separation  by  platina. — I  have  also  found  the  following  a  very 
expeditious  and  simple  method  of  obtaining  copper  from  organic 
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liquids.  Having  filtered  the  liquid,  let  a  portion  of  it  be  placed  in  a 
clean  platina  capsule  or  crucible.  A  few  drops  of  diluted  sulphuric 
acid  may  be  added,  and  a  slip  of  zinc  foil  introduced.  Wherever  the 
platina  is  touched  by  the  zinc,  metallic  copper  is  deposited  ;  and  after 
having  in  this  way  coated  the  platina  capsule,  the  surplus  liquid  may 
be  poured  off  and  the  capsule  well  washed  out.  A  small  quantity  of 
solution  of  ammonia  poured  over  the  deposit  on  platina  dissolves  it  and 
acquires  a  characteristic  blue  colour ;  or  a  few  drops  of  nitric  acid  with 
a  small  quantity  of  water,  may  be  used  to  dissolve  the  metallic  copper  ; 
and  by  evaporating  the  acid  liquid  and  redissolving  the  residue  in  water, 
a  pure  solution  of  nitrate  of  copper  is  obtained, — giving  the  usual 
reactions  with  ammonia ;  and,  when  the  surplus  acid  is  neutralized  by 
an  alkali, — with  ferrocyanide  of  potassium  and  polished  iron.  Copper, 
in  moderate  quantity,  may  be  thus  easily  separated  from  milk,  gruel, 
porter,  or  the  most  complex  organic  liquids. 

Detection  of  Copper  in  the  tissues. — It  may  happen,  however,  that 
there  is  no  poisonous  salt  of  copper  held  dissolved  in  the  liquid  subjected 
to  analysis, — a  fact  commonly  indicated  by  the  entire  want  of  action  on 
polished  iron.  The  oxide  of  copper  may  be  intimately  combined  with 
some  organic  principles,  or  even  with  the  mucous  membrane  of  the  sto¬ 
mach  itself,  and  exist  only  in  an  insoluble  form.  Apiece  of  this,  suspended 
in  a  solution  of  ammonia,  is  rendered  intensely  blue  if  copper  be  present 
in  moderate  quantity.  It  will  then  be  necessary  to  cut  up  these  sub¬ 
stances,  which  commonly  have  a  green  or  blue  colour,  and  boil  them 
for  an  hour,  in  water  containing  one-sixth  part  of  strong  nitric  acid. 
The  acid  liquid  should  be  filtered,  and  evaporated  to  dryness ;  and  if 
much  organic  matter  be  present,  this  should  be  destroyed  by  redigest¬ 
ing  it  in  strong  nitric  acid,  and  again  evaporating  to  dryness.  Water 
will  now  dissolve  out  any  copper  as  nitrate,  which  may  have  been  taken 
up  by  the  nitric  acid.  If  even  this  process  should  yield  no  copper,  the 
organic  matter,  thoroughly  dried,  may  be  incinerated  with  two  parts 
of  black  flux  in  a  crucible.  The  fine  particles  of  carbonaceous  ash 
derived  from  organic  matter  often  have  a  shining  iridescent  red  colour, 
which  must  not  be  mistaken  for  that  of  copper.  By  pulverizing  this 
residue,  then  carefully  rubbing  it  in  a  mortar  with  water,  and  decanting 
the  liquid,  minute  particles  of  metallic  copper  may  he  obtained,  which 
should  be  dissolved,  in  diluted  nitric  acid,  and  tested  in  the  usual  way. 
Copper  may  be  also  extracted  by  carbonization  with  sulphuric  acid, 
or  by  entirely  decomposing  the  tissue  by  nitro-muriatic  acid. 

Normal  copper.- — It  has  been  objected  to  the  process  of  calcination, 
that  copper  is  contained  as  a  natural  constituent  in  most  of  the  organs 
of  the  body,  and  the  term  normal  copper  has  been  applied  to  it.  Accord¬ 
ing  to  Sarzeau,  this  metal  is  also  present  in  the  incinerated  residue  of 
sugar,  coffee,  madder,  wheat-flour,  and  cheese.  Blood,  milk,  and  other 
liquids  of  the  body,  in  cases  where  no  poisonous  salt  of  copper  has  been 
taken,  are  said  to  have  also  yielded  it.  One  chemist  made  a  mixture 
of  eggs,  some  strong  coffee,  and  bread  and  butter ;  he  dried  and  inci- 
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aerated  the  mass,  and  detected  copper  in  the  residue!  The  metal  is 
said  to  have  been  found  in  bread,  beef,  and  mustard.  Thus,  then,  ac¬ 
cording  to  this  view,  copper  exists  naturally,  not  only  in  the  organs  of 
the  human  body,  but  likewise  in  some  of  the  most  common  articles  of 
food.  It  is,  however,  very  probable  that  copper  may,  in  these  cases, 
have  been  introduced  accidentally  during  the  analysis,  and  thus  have  led 
to  an  erroneous  inference,  especially  as  it  was  only  found  in  infinitesimal 
traces.  Dr.  Christison  could  not  detect  any  portion  of  the  metal  in  the 
animal  fluids ;  and  in  some  experiments  on  large  quantities  of  oatmeal 
and  bread,  I  did  not  detect  the  smallest  portion  of  copper,  although  the 
tests  answered  perfectly  when  a  cupreous  salt  was  purposely  added  in 
minute  proportion.  MM.  Danger  and  Flandin  have  more  recently 
arrived  at  the  same  results,  i.  e.  that  neither  copper  nor  lead  enter 
into  the  composition  of  the  healthy  human  body  or  of  the  food  of  man ; 
and  that  where  they  are  said  to  have  been  detected,  their  presence 
must  be  ascribed  to  their  adventitious  introduction  during  the  analysis. 
The  question  is  of  some  interest  in  toxicology,  for  it  has  been  already 
brought  forward  as  an  objection  to  medical  evidence.  In  August 
1843,  M.  Barse  communicated  to  the  Academy  of  Sciences  the  results 
of  some  analyses  made  on  the  bodies  of  two  subjects  taken  from  the 
hospitals  of  Paris.  They  had  died  from  ordinary  disease.  M.  Barse 
states  that  he  detected  copper  and  lead  in  both  subjects.  The  copper 
was  obtained  in  the  metallic  state,  and  identified  by  all  its  characters  ; 
the  lead  was  not  obtained  as  a  metal,  but  its  presence  was  indicated  by 
the  usual  tests.  These  metals  may  be  detected  in  the  liver,  according 
to  M.  Barse,  1,  by  Orfila’s  process  of  carbonization ;  2,  by  simple 
carbonization,  incineration  of  the  ash,  and  afterwards  digesting  it  in 
nitro-muriatic  acid ;  3,  in  carbonizing  by  sulphuric  acid  and  incinerating 
the  charcoal ,  for  the  mere  carbonizing  action  of  sulphuric  acid  will 
not  of  itself  suffice  to  allow  of  the  separation  of  the  metals.  In  Sep¬ 
tember  1843,  M.  Rossignon,  of  Lyons,  addressed  a  note  to  the  Academy 
of  Sciences,  on  copper  as  it  exists  in  the  organic  tissues  of  many  vege¬ 
tables  and  animals.  M.  Rossignon  states  that  he  detected  copper  in 
all  his  experiments  on  the  human  body  :  he  found  it  in  the  blood  and 
muscular  fibre  of  man,  in  the  tissues  of  many  domestic  animals  (the 
dog),  and  in  the  common  vegetables  used  as  food.  The  gelatin  used 
as  soup  at  the  hospital  of  St.  Louis  yielded  per  cent.  0'03  of  pure 
copper.  Common  sorrel  gave  two  per  cent,  of  neutral  oxalate  of 
copper;  chocolate  from  0'07  to  O' 5  per  cent.  The  bread  generally 
used  in  Paris  gave,  in  1000  parts  of  incinerated  residue,  from  0'05  to 
to  0'08  of  copper  (fraudulently  introduced  as  sulphate?).  Coffee,  chicory, 
madder,  and  sugar  yielded  traces  of  the  metal, — in  the  latter  case  mixed 
with  lead.  Barley-sugar  contains  copper  :  and  in  the  sugar  of  starch 
it  forms  four  per  cent,  by  weight,  of  the  carbonized  residue.  M. 
Rossignon  further  states,  that  by  calcining  the  substances  in  close 
vessels,  he  was  enabled  to  detect  appreciable  traces  of  the  metal  in 
human  semen,  in  the  excrement  of  the  fowl,  in  the  egg,  and  in  the 
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eye  of  the  ox  !  These  results  are  directly  opposed  to  those  obtained 
by  MM.  Danger  and  Flandin,  M.  Chevallier,  M.  Chevreul,  and  others. 
It  is  intimated  that  the  failure  of  these  experimentalists  in  detecting 
copper,  was  owing  to  their  not  having  incinerated  the  carbon  derived 
from  the  action  of  sulphuric  acid  on  organic  matter ;  hut  this  does 
not  sufficiently  account  for  the  difference,  because,  by  pursuing  the 
same  process  with  the  pulmonary  exhalations  of  animals  poisoned  'with 
its  salts,  they  detected  the  metal  readily,  although  here  it  was  only 
found  in  traces  !  Besides,  when  we  consider  the  very  positive  manner 
in  which  it  was  for  a  long  time  stated  that  arsenic  was  a  normal  con¬ 
stituent  of  the  human  body,  by  a  higher  authority  than  either  M. 
Barse  or  M.  Rossignon,  and  that  this  statement  has  been  since  entirely 
disproved  before  a  committee  of  the  Academy,  we  may  well  hesitate 
to  assent  to  the  assertion  that  copper  is  a  natural  constituent  of  the 
body.  While  this  sheet  was  passing  through  the  press,  Orfila  re¬ 
peated  his  experiments  on  the  alleged  existence  of  normal  copper, 
before  a  committee  of  eminent  chemists.  The  result  was,  that  it 
required  the  incineration  of  three  healthy  livers ,  and  digestion  of  the 
ash  in  nitro-muriatic  acid,  in  order  to  procure  any  evidence  of  the  pre¬ 
sence  of  copper  !  (Journ.  de  Chim.  Aout  1847,  p.  434.)  Any  analyst, 
therefore,  who  operates  upon  three  dead  subjects  at  once,  must  be  pre¬ 
pared  to  meet  this  objection !  Practically  speaking,  it  has  no  force: — 
1.  Because  in  poisoning  by  copper,  there  would  be  very  few  cases  in 
which  the  whole  of  the  chemical  evidence  rested  on  an  incineration  of 
the  viscera  : — such  a  case  is  very  unlikely  to  occur  ;  for  chemical  evi¬ 
dence  is  in  general  abundantly  afforded  by  an  analysis  of  a  portion  of  the 
poisoned  substance  swallowed,  or  of  the  contents  of  the  stomach.  2.  If 
the  only  chemical  evidence  were  that  derived  from  incineration,  then 
this  could  afford  no  proof  of  poisoning,  unless  that  fact  were  already 
sufficiently  made  out  by  symptoms,  post-mortem  appearances,  and 
moral  circumstances,  in  which  case  such  infinitesimal  proof  might  be 
very  easily  dispensed  with.  In  a  case  of  falsely  imputed  poisoning,  it 
may  be  said  that  the  detection  of  copper  in  a  particular  article  of  food, 
such  as  bread,  would  lead  the  medical  jurist  into  error,  since  the  dis¬ 
covery  of  this  metal  in  the  bread,  might  bear  out  the  imputation,  and 
inculpate  an  innocent  person.  This  hypothesis  does  not  appear  pro¬ 
bable.  The  normal  copper,  said  to  exist  in  food,  has  not  been  found 
to  form,  according  to  its  discoverers,  more  than  the  100,000th  part  of 
the  food  examined  : — if  the  imputation  of  poisoning  were  well-founded, 
and  copper  were  discovered  at  all,  the  metal  would  be  in  infinitely 
larger  proportion  than  this,  so  as  to  leave  no  doubt  of  its  actual  ad¬ 
mixture. 

M.  Boutigny  has  pointed  out  that,  in  the  process  of  incineration, 
the  copper  may  be  concealed  and  withdrawn  from  the  action  of  the 
tests,  by  the  presence  of  iron  in  the  acid  liquid.  He  has  there¬ 
fore  advised  that  this  should  be  first  got  rid  of  by  the  addition  of  am¬ 
monia. 
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Copper  in  the  soil  of  cemeteries. — It  is  not  very  probable  that  a 
medical  jurist  would  be  required  to  seek  for  a  cupreous  poison  in  a 
body  which  had  been  so  long  interred  as  to  have  its  remains  intermixed 
with  the  soil.  But  it  is  not  the  less  necessary  to  state  that,  according 
to  the  researches  of  M.  Walchner,  copper,  like  arsenic,  is  almost  uni¬ 
versally  found  in  ferruginous  soils,  and  in  most  kinds  of  marls  and 
clays.  Wherever  the  ores  of  iron  exist,  there  copper  will  be  found : 
in  this  way  it  may  be  dissolved  by  water,  and  percolate  through  the 
superficial  strata.  (See  Comptes  Rendus,  Sept.  21,  1846,  612.)  Ad¬ 
mitting  the  truth  of  this  observation,  a  comparative  analysis  of  the 
earth  of  the  cemetery,  would  be  required  in  the  very  rare  case  in  which 
the  decomposed  remains  of  the  dead  had  become  intermixed  with  the 
soil.  M.  Walchner  simply  digests  the  earth  in  muriatic  acid,  and 
precipitates  the  copper  from  the  acid  solution  by  a  current  of  sul¬ 
phuretted  hydrogen  gas. 

Absorption  of  copper. — Copper,  like  other  metallic  poisons,  is 
absorbed.  It  has  been  discovered  in  the  blood,  organs,  and  secretions, 
when  its  salts  have  been  taken.  Orfila  has  found  the  metal  in  the  lungs, 
heart,  liver,  spleen,  and  kidneys,  of  animals  poisoned  by  it ;  but  he 
could  discover  no  traces  of  it  in  the  blood  or  urine,  although  it  must 
undoubtedly  exist  in  the  blood.  M.  Flandin  asserts  that  copper  is  not 
found  in  the  heart  and  kidneys.  (Des  Poisons,  i.  569.)  Wibmer,  ac¬ 
cording  to  Sobernheim,  detected  copper  in  the  liver  of  a  dog  to  which 
he  had  for  several  weeks  given  small  doses  of  the  sulphate.  Absorbed 
copper  is  most  easily  detected  in  the  liver.  About  two  ounces  have 
been  found  sufficient  for  the  experiment.  MM.  Danger  and  Flandin 
have  recently  stated,  that  copper  in  cases  of  poisoning  is  to  be  detected 
more  readily  in  the  bronchial  secretion  than  in  the  urine.  (Annales 
d’Hyg.,  1843,  452.) 

Quantitative  Analysis. — This  is  best  determined  by  converting 
the  salt  of  copper  to  the  state  of  black  oxide,  every  100  parts  of  which 
are  equal  to  312  of  crystallized  sulphate,  and  392  of  crystallized 
nitrate.  If  the  cupreous  salt  be  precipitated  as  sulphuret,  this  may  be 
transformed  to  black  oxide  by  digestion  in  nitric  acid,  and  subsequent 
incineration. 

COPPER  IN  ARTICLES  OF  FOOD. 

The  medico-legal  history  of  poisoning  by  copper,  would  be  incom¬ 
plete  without  some  remarks  on  the  action  of  certain  articles  of  food  on 
this  metal  when  used  for  culinary  purposes.  This  is  a  not  unfrequent 
form  of  accidental  poisoning.  The  symptoms  rarely  appear  until  after 
the  lapse  of  three  or  four  hours : — these  are  commonly  nausea  with 
colicky  pains  and  cramps  in  the  limbs.  Several  fatal  cases  are  on 
record.  (Galtier,  i.  626.) 

It  results  from  the  experiments  of  Falconer  and  others,  that  metallic 
copper  undergoes  no  change  by  contact  with  water,  unless  air  be 
present ;  when  a  hydrated  carbonate  will  be  formed  mixed  with  per- 
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oxide.  If  the  water  contain  any  acid,  such  as  vinegar,  or  common 
salt, — or  there  be  oily  or  fatty  matter  in  contact  with  the  metal,  then 
the  copper  is  more  rapidly  oxidized,  and  the  liquid  or  fat  acquires  a 
green  colour.  If  the  copper- vessel  be  kept  perfectly  clean,  and  the  food 
prepared  in  it  be  allowed  to  cool  in  other  vessels,  there  is  not  much  risk 
of  its  acquiring  a  poisonous  impregnation :  nevertheless  no  acid,  saline, 
fatty,  or  oily  liquid  should  be  prepared  as  an  article  of  food  in  a 
copper-vessel.  (See  Ann.  d’Hyg.  1882,  i.  102.)  Under  the  influence 
of  heat  and  air,  a  portion  of  copper  becomes  dissolved,  and  the  oily  or 
other  liquid  acquires  a  green  colour.  The  preparation  of  fruits,  such  as 
preserves,  in  copper  vessels,  is  necessarily  attended  with  some  risk ;  for 
on  cooling,  a  green  crust  is  apt  to  form  on  the  copper,  just  above  the 
surface  where  the  air  and  acid  liquid  meet.  Some  substances  appear 
to  be  but  little  liable  to  this  impregnation  : — thus,  coffee,  beer,  milk, 
or  tea  has  been  boiled  for  two  hours  together,  in  a  clean  copper  vessel, 
without  any  portion  of  the  metal  being  taken  up  by  either  of  the  liquids. 
(See  Falconer  on  the  Poison  of  Copper,  65,  London,  1774;  also 
Orfila,  i.  611.)  Accidents  of  this  kind  are  usually  prevented  by  lining 
the  copper  vessel  with  tin ;  but  in  very  large  boilers  this  plan  is  not 
always  adopted — cleanliness  alone  is  trusted  to,  and  this  is  a  sufficient 
preventive  when  properly  observed.  - 

The  fatal  effects  resulting  from  the  impregnation  of  add  liquids 
with  copper,  are  established  by  the  following  accident,  which  occurred 
a  few  years  since.  A  servant-girl  at  a  farmhouse  put  a  copper  vessel 
into  a  tub,  containing  the  wash  with  which  the  pigs  were  fed.  This 
is  said  to  be  a  common  practice  in  many  parts  of  the  country,  as  the 
acidity  of  the  liquid  serves  to  cleanse  the  copper  vessel.  A  number  of 
pigs  were  fed  with  this  wash,  and  six  of  them  died ; — their  bodies 
were  examined,  and  the  stomachs  were  found  inflamed.  Owing  to  the 
ignorance  which  prevails  on  these  matters,  soup  and  other  articles  of 
food,  such  as  acid  wine,  beer,  or  cyder,  are  often  improperly  kept  in 
copper  vessels,  and  thus  become  poisoned.  Dupuytren  relates  that  a 
whole  family  was  poisoned  by  eating  cray-fish,  cooked  and  allowed  to 
cool  in  a  copper-vessel,  to  which  vinegar  had  been  added.  Three 
persons  died. 

In  April  1838,  I  was  required  to  examine  the  following  case.  In 
an  extensive  Poor-law  union,  a  number  of  the  paupers  had  been  seized 
with  diarrhoea  and  dysentery,  and  several  of  them  died.  There  was 
no  apparent  cause  for  this  sickness  and  mortality ;  and  it  was  sus¬ 
pected  that  the  soup,  which  was  daily  prepared  in  large  copper  boilers, 
might  have  become  impregnated  with  the  metal,  and  have  given  rise 
to  the  symptoms,  although  these  were  scarcely  indicative  of  irritant 
poisoning,  I  ascertained  that  the  copper-vessels  were  cleaned  out 
daily,  that  the  soup  was  made  with  salt  and  vegetables,  but  was  poured 
into  other  vessels  to  become  cool.  The  soup  was  given  only  once  a 
week ;  but  the  gruel,  which  was  also  suspected,  was  given  daily  to  the 
paupers.  Four  ounces  of  the  soup,  clarified  by  standing,  gave  no 
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trace  of  copper  by  the  iron-test ;  and  tbe  liquid  was  wholly  unaffected 
by  a  current  of  sulphuretted  hydrogen  gas.  Eight  ounces  were  eva¬ 
porated  to  dryness,  and  calcined  with  flux ; — an  abundant  ash  resulted, 
presenting  iridescent  colours,  many  portions  having  a  bright  coppery 
lustre.  The  ash  was  treated  with  water,  and  the  heavy  residue  digested 
with  diluted  nitric  acid.  The  filtered  liquid,  when  neutralized,  gave 
no  sign  of  the  existence  of  copper  with  any  of  the  tests  : — iron  was 
present,  as  it  is  in  the  incinerated  residue  of  most  vegetables.  This 
experiment,  while  it  showed  the  absence  of  copper  as  a  poison,  also 
appears  to  prove  that  articles  of  food  do  not  always  contain  it  as  a 
natural  constituent.  The  result  of  the  analysis  of  the  gruel,  was 
equally  negative.  The  bread  was  also  examined,  without  any  noxious 
irritant  substance  being  discovered  in  it.  It  was  therefore  evident  that 
the  symptoms  could  not  have  been  due  to  irritant  poison. 

One  of  the  most  satisfactory  accounts  of  slow-poisoning  by  copper, 
from  want  of  cleanliness  in  the  use  of  culinary  utensils,  has  been  lately 
published  by  Dr.  T.  Moore.  It  shows  that  without  great  circumspec¬ 
tion,  a  medical  man  may  be  completely  deceived  respecting  the  origin 
of  a  malady  affecting  many  persons  simultaneously  (p.  49,  ante).  On 
the  return  of  the  Indian  Coolie  emigrants  from  Guiana  to  Calcutta,  a 
kind  of  acute  idiopathic  dysentery  made  its  appearance  in  the  ship,  and 
it  was  at  first  referred  to  bad  water,  change  of  climate,  and  other  causes. 
Dr.  Moore  examined  the  copper-plates  on  which  the  fish,  rice, 
and  ghee  (butter),  eaten  by  the  natives,  was  cooked,  and  found  the 
surface  coated  with  a  green  composition  which,  when  scraped  off  and 
examined,  proved  to  be  a  mixture  of  muriate  and  sulphate  (?)  of 
copper.  The  cause  of  the  disease  was  then  apparent.  A  few  hours 
after  taking  the  meal,  the  patients  complained  of  violent  pains  and 
cramps  in  the  stomach  and  lower  bowels,  and  there  was  constant 
vomiting  of  greenish  and  yellowish- green  bile.  When  this  was  not 
ejected  from  the  stomach,  their  sufferings  from  dry  retching  were  most 
severe :  and  the  feeling  of  constriction  in  the  lower  part  of  the  chest 
and  along  the  course  of  the  oesophagus  still  more  distressing.  Every 
twenty  minutes  there  was  an  attempt  to  evacuate  the  bowels,  but  no 
feculent  matter  was  discharged :  blood  in  small  quantities,  slimy 
mucous  stools,  tinged  with  blood,  shreds  of  lymph,  and  frothy  ash- 
coloured  secretions,  were  passed  from  the  rectum  without  affording  to 
the  patients,  the  slightest  relief.  Pressure  over  the  abdomen,  especially 
in  the  epigastrium,  and  in  one,  on  the  arch  of  the  colon,  caused  pungent 
pain.  There  were  griping  pains  in  the  loins  and  sacrum,  at  the  navel, 
and  in  the  iliac  region,  with  tenesmus  and  a  burning  sensation  at  the 
sphincter  ani.  In  the  commencement  of  the  attack,  there  was  acute 
fever,  pungent  heat  of  the  skin,  headache,  urgent  thirst,  loss  of  appetite, 
prostration  of  strength,  furred  and  clammy  tongue,  foul  taste  in  the 
mouth,  with  a  rapid,  small  and  wiry  pulse.  In  the  more  severe  cases 
there  was  great  depression  of  the  vital  powers,  the  pulse  exceedingly 
rapid  and  weak,  the  skin  cold,  extremities  benumbed ;  the  secretion  of 
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urine  was  in  a  few  instances  suppressed,  in  others  the  urine  was  retained 
in  the  bladder.  The  symptoms  in  most  instances  subsided  in  eight  or 
ten  days  under  the  free  use  of  emetics  and  castor  oil ;  in  others  a  long 
time  elapsed  before  the  mucous  discharges  from  the  alimentary  canal 
and  the  tenesmus  abated, — the  disease  assuming  all  the  characters  of 
chronic  dysentery.  One  man  was  subsequently  attached  with  symp¬ 
toms  of  chronic  poisoning  in  an  aggravated  form,  from  neglect  in  the 
use  of  a  copper- vessel,  and  sank  under  the  attack.  On  a  post-mortem 
examination,  the  mucous  membrane  of  the  lower  part  of  the  oesopha¬ 
gus,  and  that  of  the  stomach  between  the  two  orifices,  was  the  seat  of 
extensive  and  deep-seated  inflammation.  The  shades  of  red  varied 
from  a  bright  vermilion  or  scarlet  to  a  deep  red  or  violet  colour.  The 
patches  of  a  dark  red  or  brownish  colour  were  comparatively  small  and 
circumscribed,  situated  in  general  beneath  the  mucous  membrane  of 
the  under  surface  of  the  stomach.  The  membrane  in  these  situations 
was  softened,  pulpy  but  not  excoriated,  and  free  from  the  appearance 
of  having  sloughed.  At  the  pylorus  the  membrane  was  intensely  in¬ 
flamed,  glistening,  and  tumid  from  a  quantity  of  serous  fluid  exuded  be¬ 
neath  the  submucous  cellular  tissue.  The  mucous  membrane  of  the 
duodenum  and  small  intestines  was  also  inflamed  in  irregular  patches ; 
and  there  were  traces  of  inflammation  in  the  large  intestines,  in¬ 
cluding  the  rectum.  Eight  ounces  of  a  saffron- coloured  fluid  were 
found  in  the  peritoneal  cavity,  and  on  the  peritoneal  surface  of  the  in¬ 
testines  there  were  numerous  minute  spots  of  inflammatory  redness. 
There  was  no  effusion  of  lymph  or  other  sign  of  peritoneal  inflamma¬ 
tion.  (Lancet,  April  11,  1846,  414.)  Dr.  Moore  considers  that  the 
attacks  of  cholera  and  acute  or  chronic  dysentery,  under  which 
Europeans  arriving  in  the  East  Indies  so  frequently  suffer,  may  be  in 
many  cases  due  to  the  general  employment  of  copper-utensils  for 
culinary  purposes,  and  from  the  want  of  cleanliness  on  the  part  of  the 
native  cooks,  who  use  butter,  salt,  and  acids,  without  removing  the 
cupreous  incrustation  which  is  formed  on  the  surface  or  in  the  rims 
of  the  vessel.  Hot  butter  or  lard,  like  hot  oil,  readily  dissolves  copper, 
forming  fatty  salts  of  which  oxide  of  copper  is  the  base. 

In  the  making  of  preserved  fruits  and  vegetable  pickles ,  the  salts  of 
copper  (blue  vitriol)  are  sometimes  used  for  the  purpose  of  giving  a 
rich  green  colour.  Many  of  the  green  pickles,  sold  in  shops,  are  thus 
impregnated  with  the  vegetable  salts  of  this  metal,  to  which  they  owe 
their  bright  grass-green  colour.  If  the  fruit  or  pickle  be  placed  in  a 
solution  of  ammonia,  and  copper  be  present,  the  substance  is  speedily 
turned  blue.  The  iron  test  is,  however,  more  delicate.  A  needle 
immersed  in  the  pickle,  or  plunged  into  the  solid,  will  be  speedily 
coated  with  copper.  The  quantity  of  copper  contained  in  such 
articles  may  not  be  sufficient  to  produce  fatal  effects;  but  serious 
symptoms  of  gastric  irritation  are  sometimes  produced,  and  in  very 
young  suljects,  these  may  assume  an  alarming  character.  (See 
Ealconer,  87.)  A  short  time  since  some  preserved  gooseberries 
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were  sent  to  me  for  examination,  as  it  was  suspected  from  circum¬ 
stances  that  they  were  contaminated  with  copper.  The  liquid  in 
which  they  were  preserved  was  of  a  pale  yellow  colour,  and  had  an 
acid  reaction.  Ammonia  gave  with  it  a  dark  greenish  tinge ;  ferro- 
cyanide  of  potassium  a  rich  claret-red  precipitate ;  and  hydrosulphuret  of 
ammonia  a  deep  hrown.  A  needle  plunged  into  it,  was  coated  with 
copper  in  about  five  or  six  minutes.  The  galvanic  test  applied  in  the 
usual  way,  failed  to  indicate  the  presence  of  the  metal.  I  therefore 
modified  it  by  plunging  into  the  liquid  a  slip  of  platina,  having  a  coil 
of  zinc  twisted  round  it : — copper  was  then  deposited  on  the  platina 
in  the  course  of  a  short  time.  The  liquid  gave  a  precipitate  with 
nitrate  of  barytes,  insoluble  in  nitric  acid.  These  facts  proved  that 
the  liquid  was  pretty  strongly  impregnated  with  sulphate  of  copper : — 
and  the  analysis  shows  that  ammonia  is  decidedly  inferior  to  the  other 
tests,  the  blue  colour  having  been  concealed  and  changed  to  green  by 
the  yellow  colour  of  the  liquid.  The  test  upon  which  reliance  may 
always  be  placed  is  polished  iron ;  and  this,  while  it  is  the  least  open 
to  objection,  happens  at  the  same  time  to  be  very  delicate  in  its  re¬ 
action,  and  less  affected  than  the  others  by  the  presence  of  organic 
matter.  Colic  and  vomiting  have  been  produced  by  the  use  of  vinegar 
which  had  been  placed  in  copper-utensils :  and  copper  stop-cocks  to 
vessels  containing  acid  liquids,  may  thus  give  rise  to  symptoms  of 
poisoning. 

Bread  poisoned  by  copper. — A  few  years  since  a  fraudulent  practice 
existed  on  the  continent,  of  mixing  sulphate  of  copper  with  the  dough 
of  bread,  in  order,  as  it  was  said,  to  accelerate  the  panary  inflamma¬ 
tion.  The  quantity  of  cupreous  salt  used  was  small,  but  still  it  was  a 
noxious  adulteration.  (Ann.  d’Hyg.,  1830,  342 ;  1831,338;  1840, 
2,  123.)  According  to  some  experimentalists,  bread  always  contains 
traces  of  copper,  which  is  supposed  to  form  a  normal  constituent  of 
corn  (ante,  p.  475.)  Reasons  have  been  already  given  for  rejecting 
this  opinion.  Copper  may  have  been  detected  in  this  article  of  food, 
hut  this  does  not  prove  that  it  is  a  normal  constituent.  It  may  have 
been  introduced  accidentally  during  the  making  of  the  bread,  as  where 
copper-utensils  have  been  used  for  this  purpose.  Thus  it  may  be 
found  in  bread,  and  not  in  the  flour  from  which  the  bread  was  made, 
or  in  the  flour  and  not  in  the  corn.  MM.  Theulen  and  Servan  having 
found  copper  in  a  specimen  of  bread,  ascertained  by  further  examina¬ 
tion  that  copper  cylinders  had  been  used  in  grinding  the  corn.  A 
small  quantity  of  oxide  falling  from  these  would  at  once  account  for 
the  contamination  irrespective  of  fraud.  (See  Orfila,  i.  651  ;  Galtier,  i. 
607.)  M.  Girardin  has  more  recently  pointed  out  another  source 
from  which  the  copper  may  be  derived.  Seed  corn  is  sometimes 
dressed  (to  destroy  the  spores  of  fungi)  with  a  mixture  of  common 
salt  and  sulphate  of  copper.  He  has  analysed  the  grain  grown  from 
seed  thus  treated,  and  has  distinctly  recognised  in  it  traces  of  copper, 
(Annuaire  de  Chimie,  1846,  686.)  Paper  used  for  filtration  some- 
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times  contains  traces  of  copper.  Alum  is  used  in  bread  as  well  as 
salt,  and  small  quantities  of  copper  sometimes  exist  in  these  substances. 
These  facts  tend  to  show  that  those  who  assert  that  copper  is  a  nor¬ 
mal  constituent  of  most  kinds  of  food,  have  not  been  sufficiently  care¬ 
ful  in  their  inquiries.  Bread  containing  even  traces  of  sulphate  of 
copper,  acquires  a  red  tint  when  moistened  with  ferrocyanide  of  potas¬ 
sium.  If  the  proportion  be  greater,  its  taste  and  colour  are  affected : 
it  may  have  a  blueish-green  colour.  Copper  may  be  obtained  from  it 
by  the  process  of  incineration. 

Accidental  poisoning  by  copper  has  occurred  from  the  use  of  what 
is  called  German  silver ,  but  which  should  rather  be  called  white  brass, 
as  it  is  an  alloy  of  copper  and  zinc  with  nickel.  Some  specimens  of 
this  alloy  contain  fifty  per  cent,  by  weight  of  copper.  The  following 
case  of  poisoning  occurred  in  Paris  in  1838.  A  lady,  after  having 
had  eels  for  dinner,  was  awakened  in  the  night  by  intense  headache, 
followed  by  nausea,  vomiting  and  colic.  These  symptoms  were  re¬ 
moved  under  proper  treatment.  Her  physician  ascertained  that  the 
eels  had  been  cooked  with  butter  and  vinegar  in  an  earthenware  vessel, 
and  he  found  that  the  metal  spoon,  which  was  of  German  silver,  pre¬ 
sented  on  different  parts  greenish-coloured  spots.  Chemical  analysis 
showed  that  a  poisonous  salt  of'  copper  had  been  thus  accidentally 
produced : — a  fact  proved  by  polishing  the  spoon,  and  then  placing  it 
in  a  hot  mixture  of  bread,  butter,  and  vinegar.  Half  an  hour  after 
the  mixture  had  cooled,  green  spots  were  perceived  on  it ;  and  in 
twelve  hours  the  spoon  was  quite  green,  as  well  as  the  butter  in  con¬ 
tact  with  it.  It  has  been  proposed  to  prevent  this  chemical  action  on 
copper  and  its  alloys  by  electro-plating  them  with  silver ;  but  Mr. 
Warington  has  found  that  the  silver  is  deposited  unequally  like  a 
spongy  mass,  thus  allowing  the  acid  liquid  to  penetrate  through  it.  A 
galvanic  action  is  thereby  set  up,  which  increases  the  chemical  changes. 

Action  of  water  on  copper. — Water  does  not  appear  to  have  any 
marked  action  on  this  metal  when  the  surface  is  clean.  On  exposing 
clean  metallic  copper  in  contact  with  distilled  water  and  air  for  a 
period  of  forty-three  days,  the  water  was  clear,  without  colour,  taste, 
or  smell,  and  the  copper  bright  and  unchanged  as  when  first  immersed. 
The  tests  for  copper  showed  that  there  was  none  of  the  metal  dis¬ 
solved.  On  evaporating  three  ounces  to  dryness,  however,  a  very 
slight  green  sediment  (less  than  one-eighth  of  a  grain)  was  procured, 
which,  on  analysis,  was  found  to  be  carbonate  of  copper.  When  river 
water  was  substituted,  similar  results  were  obtained,  but  the  carbonate 
of  copper  left  on  evaporation,  was  in  rather  larger  quantity.  This  may 
have  arisen  from  the  presence  of  bicarbonate  of  lime.  The  contact  of 
water  with  clean  copper-vessels,  is  therefore  not  likely  to  lead  to  the  pro¬ 
duction  of  a  sufficient  quantity  of  poisonous  salt  to  affect  health.  When 
the  copper  is  corroded  or  dirty,  the  poisonous  crust  may  become  me¬ 
chanically  diffused  through  the  water,  and  give  rise  to  chronic  poisoning. 
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CHAPTER  XXIX. 

ANTIMONIAL  VAPOURS.  TARTARIZED  ANTIMONY — LARGE  DOSES  NOT 
INJURIOUS  —  ITS  EFFECTS  ON  CHILDREN  —  SYMPTOMS  —  FATAL 
DOSE — RECOVERY  FROM  LARGE  DOSES — EXTERNAL  APPLICATION — 
POST-MORTEM  APPEARANCES - TREATMENT  —  CHEMICAL  ANA¬ 

LYSIS  —  DELICACY  OF  THE  TESTS.  ANTIMONY  IN  ORGANIC 
LIQUIDS — DETECTION  IN  THE  TISSUES.  ARSENIC  IN  ANTIMONIAL 
PREPARATIONS.  ANTIMONY  IN  SOLIDS -  QUANTITATIVE  ANA¬ 

LYSIS.  CASES  OF  POISONING  BY  CHLORIDE  OF  ANTIMONY — ANA¬ 
LYSIS.  OTHER  ANTIMONIAL  PREPARATIONS.  POISONING  BY 
SULPHATE  OF  ZINC — ANALYSIS — IN  ORGANIC  MIXTURES — ZINC  IN 
THE  TISSUES  —  EFFECT  OF  WATER  ON  ZINC  —  CARBONATE  OF 
ZINC — OTHER  PREPARATIONS  OF  THIS  METAL. 

General  remarks. — Metallic  Antimony  is  not  regarded  as  a  poison, 
but  when  respired  in  the  state  of  vapour,  it  is  stated  to  have  produced 
serious  symptoms.  A  case  of  poisoning  by  the  vapours  of  antimony 
is  reported  in  the  Edinburgh  Medical  and  Surgical  Journal  (lv.  265.) 
Orfila  suggests  that  the  effects  said  to  be  produced  by  this  metal  in 
vapour  may  be  ascribed  to  arsenic,  which  is  present  in  most  specimens 
of  crude  antimony  as  it  is  used  in  manufactures.  (Toxicol,  i.  504.) 
Of  the  antimonial  compounds,  there  are  two  which  may  be  specially 
considered,  namely,  Tartar  Emetic  and  Chloride  of  Antimony. 

TARTARIZED  ANTIMONY.  TARTAR  EMETIC. 
STIBIATED  TARTAR 

This  substance,  which  is  seen  in  the  form  of  a  white  powder,  or  in 
crystals,  is  by  no  means  so  poisonous  as  it  is  often  described  to  be. 
Eorty  grains  have  been  given  to  an  adult  in  twenty-four  hours  without 
causing  serious  mischief.  Professor  Forget  of  Strasburg  has  related 
the  case  of  a  robust  man,  aged  forty,  who,  while  labouring  under  acute 
rheumatism,  took  tartar  emetic,  first  in  the  dose  of  eight  grains, 
increasing  it  gradually  to  sixty,  and  then  to  seventy -two  grains.  He 
took  this  quantity  without  any  disorder  of  the  intestinal  canal,  or  any 
other  bad  symptom.  In  the  space  of  ten  days,  the  man  took  without 
inconvenience  three  drachms  of  tartar  emetic.  (Med.  Gaz.  xxiv.  126  ; 
see  also  a  case  in  Orfila,  ii.  743.)  Nevertheless,  other  facts  show,  that 
this  substance,  in  doses  of  from  half  an  ounce  to  one  ounce,  or  even 
less,  must  be  regarded  as  an  irritant  poison  ;  and  one  reason  why  the 
symptoms  are  often  so  slight  from  comparatively  large  doses,  is  owing 
to  its  possessing  such  violent  emetic  properties.  This  leads  to  the  early 
expulsion  of  the  greater  part  of  the  poison  from  the  stomach.  A  case 
is  related  by  Dr.  Lambert,  where  only  four  grains  of  tartar  emetic 
gave  rise  to  violent  pain  in  the  abdomen,  vomiting  and  purging.  The 
individual  then  fell  into  strong  convulsions,  which  lasted  half  an  hour. 
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He  became  speechless,  no  pulse  could  be  perceived,  and  the  shin  was 
quite  cold in  short,  it  was  supposed  he  was  dead.  Stimulating 
frictions  and  cataplasms  were  employed,  and  he  slowly  recovered  in 
about  fourteen  days.  (Casper’s  Wochenschrift,  xiii.  1241.) 

It  would  appear  from  the  observations  of  the  late  Mr.  Goodlad  of 
Manchester,  and  Mr.  Noble,  that  tartarized  antimony,  even  in  small 
doses,  is  liable  to  act  as  a  poison  on  the  young.  Mr.  Wilton  records 
four  cases  in  which  prostration  and  collapse  followed  the  administration 
of  ordinary  doses  of  tartar  emetic  to  young  children.  Two  of  them 
were  fatal.  It  should  therefore  be  administered  with  great  caution. 

A  case  was  referred  to  me  in  March  1847,  in  which  it  was  sus¬ 
pected  that  a  child  labouring  under  disease  of  the  lungs,  had  been  killed 
by  an  overdose  of  tartarized  antimony.  The  child  took  two  doses  of 
an  antimonial  mixture,  and  died  twenty-four  hours  after  the  last  dose. 
There  was  no  vomiting,  purging,  or  any  other  symptom,  excepting 
sudden  access  of  pain,  to  lead  to  the  suspicion  that  the  medicine  had 
acted  as  a  poison.  The  determination  of  the  quantity  present  in  each 
dose  became  of  course  very  material,  in  order  that  the  medical  practi¬ 
tioner  might  escape  a  charge  of  manslaughter.  By  a  quantitative 
analysis,  to  be  subsequently  described,  the  proportion  of  tartarized 
antimony  in  each  dose  was  only  0‘29  grains:  hence  the  deceased  had 
taken,  in  the  two  doses,  but  little  more  than  half  a  grain.  An 
opinion  was  therefore  given,  that  the  child  had  not  died  from  the 
effects  of  the  medicine,  since  it  would  not  have  been  just  to  have 
drawn  such  an  inference  from  the  occurrence  of  a  few  exceptional  in¬ 
stances,  such  as  those  reported  by  Mr.  Noble  and  Mr.  Wilton.  From 
a  case  published  in  the  London  Medical  Gazette,  it  appears  probable 
that  the  life  of  a  child  was  destroyed  by  a  dose  of  fifteen  grains  given 
by  mistake  for  another  powder,  (xvi.  521 ;  see  also  xl.  351.) 

Tartar  emetic  appears  to  act  more  as  an. irritant  than  as  a  corrosive  ; 
but  the  symptoms  which  it  produces,  like  those  of  all  corrosive  poisons, 
are  generally  immediate.  In  several  instances  this  substance  has 
proved  fatal  in  England.  In  one,  a  man,  aged  twenty-four,  was  killed 
by  a  dose  of  three  drachms  taken  by  mistake  :  (Traill,  1 14)  and  one 
or  two  fatal  instances  are  reported  by  Orfila  to  have  occurred  in  France. 
Our  knowledge  of  its  effects  as  a  poison  on  man,  is  chiefly  derived 
from  the  cases  related  by  Orfila.  In  1837,  a  trial  took  place  on  the 
Norfolk  circuit,  for  the  administration  of  this  substance  with  intent 
to  murder ;  but  there  was  a  total  want  of  proof :  the  tartar  emetic 
was  given  to  a  child  medicinally  by  the  prisoner,  an  ignorant  woman, 
without  there  being  apparently  any  intention  on  her  part  to  destroy  it. 

This  substance  is  used  in  medicine  both  externally  and  internally. 
Tartar  emetic  solution,  or  Vinum  ant.  pot.  tart.,  contains  one 
grain  in  half  an  ounce.  It  is  exhibited  in  doses  of  fifteen  drops  to  one 
drachm.  Tartar-emetic  ointment  contains  one-fifth  of  its  weight  of 
this  substance. 
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SYMPTOMS. 

A  strong  metallic  taste  is  perceived  in  the  moutli  daring  the  act  of 
swallowing.  There  is  violent  burning  pain  in  the  epigastric  region, 
followed  by  nausea,  vomiting,  profuse  diarrhoea  and  syncope.  The  pulse 
is  small  and  rapid,  sometimes  imperceptible  ;  the  skin  cold,  and  covered 
with  a  clammy  perspiration ;  and  the  respiration  painful.  Death  is 
preceded  by  vertigo,  insensibility,  great  prostration  of  strength,  and 
violent  spasms  of  the  muscles  of  the  extremities.  Among  the  symptoms 
there  has  been  observed  great  constriction  in  the  throat,  with  difficulty 
of  swallowing.  The  quantity  actually  required  to  destroy  life  is  un¬ 
known.  It  will  probably  depend  much  on  whether  active  vomiting 
and  purging  have  been  excited  or  not ;  for  these  symptoms  have  not 
been  present  in  all  cases.  Doses  of  twenty,  twenty-seven,  and  even 
sixty  grains  have  been  taken  without  destroying  life ;  although  alarming 
symptoms  of  irritation  followed.  In  one  case  related  by  Orfila,  a  man 
aged  fifty,  took  forty  grains  of  tartar  emetic  and  died  in  about  four 
days.  This  was  the  only  one  out  of  five  cases  of  poisoning  by  this 
substance,  which  proved  fatal.  (Orfila,  i.  447.)  Dr.  Beck  mentions  a 
case  in  which  fifteen  grains  of  tartar  emetic,  in  solution,  killed  a  child 
a  few  weeks  old  :  vomiting  and  purging  ensued,  followed  by  convulsions 
and  death.  In  two  cases  observed  by  Mr.  Hartley,  which  will  be 
presently  described,  ten  grains  killed  each  child  in  a  few  hours.  This, 
I  believe,  is  the  smallest  fatal  dose  on  record.  In  a  case  recently 
reported  by  Mr.  Freer  of  Stourbridge,  a  man  eetat.  28,  swallowed  two 
drachms  of  tartar  emetic  by  mistake  for  Epsom  salts,  and  recovered 
from  its  effects.  An  hour  after  the  poison  had  been  taken,  he  was 
found  in  the  following  state  : — his  pulse  imperceptible  ;  tongue  dry 
and  red ;  countenance  cold  and  livid,  bathed  with  clammy  perspiration, 
and  indicative  of  great  suffering ;  violent  pain  at  the  epigastrium  and 
over  the  whole  of  the  abdomen,  with  constant  spasmodic  contraction  of 
all  the  muscles,  particularly  of  the  abdomen  and  upper  extremities. 
The  fingers  were  firmly  contracted,  and  the  muscles  quite  rigid.  He 
vomited  only  once,  about  half  an  hour  after  he  had  swallowed  the 
poison,  and  after  this  he  had  constant  involuntary  aqueous  stools.  An 
emetic  of  mustard  and  salt  was  given  to  him,  and  this  produced  violent 
vomiting  of  bilious  matter.  Green  tea,  brandy,  and  decoction  of  oak- 
bark  were  freely  given.  The  cramps,  vomitings,  and  aqueous  stools 
continued  for  six  hours.  The  symptoms  then  became  mitigated,  and 
he  gradually  recovered,  suffering  chiefly  from  profuse  night  perspirations. 
(See  Lancet,  May  22,  1847,  535.)  This  case  is  remarkable  for  the 
anomalous  character  of  the  symptoms,  as  in  the  absence  of  active 
vomiting,  an  emetic  was  actually  required  to  be  given, — also  from  the 
recovery  of  the  individual  after  a  very  large  dose  of  the  poison. 

External  application. — Tartar  emetic  is  said  to  have  produced 
symptoms  of  irritant  poisoning  when  applied  externally  to  the  skin, 
in  the  form  of  ointment  as  a  counter-irritant.  In  a  case  where  the 
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skin  was  but  little  affected  by  the  use  of  this  ointment,  nausea  and 
sickness  were  produced,  which  disappeared  when  the  use  of  the  ointment 
was  discontinued.  Although  it  is  very  extensively  used  by  medical 
practitioners,  we  never  hear  of  cases  of  poisoning  by  it  under  these  cir¬ 
cumstances.  Dr.  Griffiths,  of  Philadelphia,  states  that,  thus  applied, 
it  has  produced  violent  salivation. 

POST-MORTEM  APPEARANCES. 

In  Orfila’s  ease  above  mentioned,  the  mucous  membrane  of  the 
stomach  and  duodenum  was  reddened  and  covered  with  a  slightly  ad¬ 
hering  layer  of  mucus.  In  a  man  who  had  taken  forty  grains  of 
tartar  emetic  during  a  period  of  five  days,  and  who  then  died  from  an 
attack  of  apoplexy, — the  stomach  was  found  much  reddened  and  in¬ 
flamed  in  irregular  patches,  the  redness  passing  into  a  violet  tint ;  but 
there  was  no  ulceration  of  the  mucous  membrane, — the  duodenum 
wras  in  a  somewhat  similar  state,  and  the  small  intestines  were  but 
slightly  inflamed.  The  following  cases  reported  by  Mr.  Hartley,  show 
the  nature  of  the  post-mortem  appearances  likely  to  be  found  in  the 
body.  Two  children,  a  boy  aged  five  years,  and  a  girl  aged  three 
years,  each  swallowed  a  powder  containing  ten  grams  of  tartar  emetic 
mixed  with  a  little  sugar.  It  was  stated  that,  in  twenty  minutes  after 
taking  the  powders  they  wrere  seized  with  violent  vomiting  and  purg¬ 
ing,  and  great  prostration  of  strength,  followed  by  convulsions  and 
tetanic  spasms  :  there  was  also  great  thirst.  The  boy  died  in  eight 
hours,  and  the  girl  in  twelve  or  thirteen  hours  after  swallowing  the 
dose.  The  bodies  were  inspected  between  four  and  five  days  after 
death.  In  that  of  the  boy  there  was  effusion  of  serum  in  the  right 
pleura;  the  lower  lobe  of  the  right  lung  posteriorly  was  redder  than  na¬ 
tural,  and  the  peritoneum  was  injected  from  recent  inflammation.  The 
mucous  membrane  of  the  duodenum  was  inflamed,  and  covered  with  a 
whitish-yellow  viscid  secretion ;  this  was  observed  throughout  the  intes¬ 
tinal  canal,  though  the  colour  was  of  a  deeper  yellow  in  the  colon  and 
rectum  :  there  was  no  ulceration.  The  peritoneal  coat  of  the  stomach  was 
inflamed.  The  mucous  membrane  of  this  organ  was  much  inflamed,  es¬ 
pecially  about  the  larger  curvature  and  at  the  cardiac  orifice  :  there  was 
no  ulceration.  The  contents  (about  two  ounces  and  a  half  of  a  dark 
grumous  fluid,  having  a  slightly  acid  reaction),  were  very  adherent  to 
it ;  and  in  one  place  there  was  a  patch  of  lymph.  The  tests  used  did 
not  indicate  the  presence  of  antimony.  With  regard  to  other  appear¬ 
ances,  the  tongue  was  covered  with  a  white  fur,  and  appeared  sod- 
dened  ;  the  fauces  were  not  inflamed ;  the  trachea  and  (esophagus  had 
a  natural  appearance.  On  opening  the  cranium,  the  dura  mater  was 
found  very  vascular ;  the  longitudinal  sinus  contained  a  coagulum  of 
lymph,  but  very  little  blood.  The  vessels  of  the  surface  of  the  brain 
were  very  much  injected  with  dark  blood,  the  whole  surface  having  a 
deep  purple  appearance.  Every  portion  of  the  brain,  when  cut,  pre¬ 
sented  many  bloody  points.  The  cerebellum  and  medulla  oblongata 
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were  also  extremely  vascular ;  tliere  was  no  effusion  in  the  ventricles,  or 
at  the  base  of  the  brain.  In  the  body  of  the  girl,  the  morbid  appearances 
were  similar  ;  there  were  also  patches  resembling  the  eruption  of  scar¬ 
latina  on  the  arms,  legs,  and  neck.  The  arachnoid  membrane  was  more 
opaque  than  usual ;  and  on  the  mucous  membrane  of  the  stomach, 
where  the  inflammation  was  greatest,  were  two  or  three  white  spots, 
each  about  the  size  of  a  split  pea,  which  appeared  to  he  the  com¬ 
mencement  of  ulceration.  (Lancet,  April  25, 1846,  460.)  In  animals 
poisoned  by  this  substance,  it  is  common  to  find  general  inflammation 
of  the  alimentary  canal. 


TREATMENT. 

This  consists  in  promoting  vomiting  by  the  free  administration  of 
warm  water,  milk,  or  other  diluents.  The  stomach-pump  may  also  be 
used.  Any  vegetable  infusion  containing  tannin,  such  as  strong  tea, 
decoction  of  oak-bark,  or  Peruvian  bark,  may  he  given.  This  principle 
combines  with  oxide  of  antimony,  to  form  a  compound  insoluble  in 
water  ;  and  if  attended  with  no  other  benefit,  it  at  least  suspends  the 
operation  of  the  poison.  This  tannate  of  antimony  is  said  to  he  inert ; 
it  is  easily  dissolved  by  some  vegetable  acids  (tartaric).  Should  the 
decoction  not  be  at  hand,  Peruvian  bark  may  be  given,  either  in  the 
form  of  tincture  or  powder.  Cases  are  reported,  in  which  this  treat¬ 
ment  has  been  attended  with  the  most  decided  benefit.  One  of  these 
has  been  already  quoted.  (Page  485.) 

CHEMICAL  ANALYSIS. 

Tartar  Emetic  as  a  solid. — In  the  state  of  powder, — 1.  Tartar 
emetic  is  easily  dissolved  by  water, — it  is  taken  up  by  fourteen  parts 
of  cold,  and  two  of  boiling  water  ;  the  solution  has  a  faint  acid  reaction, 
and  an  acrid  caustic  taste, — it  becomes  decomposed  by  long  keeping. 
It  is  insoluble  in  alcohol.  2.  The  powder  dropped  into  hydrosulphuret 
of  ammonia,  is  turned  of  a  deep  reddish-brown  colour,  and  is  thereby 
known  from  other  poisonous  metallic  salts.  3.  When  heated  in  a 
reduction-tube,  it  becomes  charred,  but  does  not  melt  before  charring, 
like  the  acetate  of  lead.  The  metal  is  partially  reduced  by  the  carbon 
of  the  vegetable  acid,  and  the  decomposed  mass  has  a  greyish-blue 
lustre.  I  have  not  fouud  that  a  metallic  sublimate  is  produced  in  this 
experiment,  by  the  heat  of  a  spirit-lamp.  4.  When  boiled  with  mu¬ 
riatic  acid  and  metallic  copper,  a  grey  deposit  of  antimony  takes  place 
on  that  metal.  The  colour  is  violet  if  the  quantity  be  small. 

Tartar  Emetic  in  solution. — 1.  On  slowly  evaporating  a  small 
quantity  on  a  slip  of  glass,  it  will  crystallize  in  tetrahedra.  If  obtained 
from  a  very  diluted  solution,  this  crystallization  resembles  that  of 
arsenic.  2.  Diluted  nitric  acid  added  to  the  solution,  throws  down  a 
white  precipitate  (subnitrate  of  antimony)  :  the  other  two  mineral  acids 
act  in  the  same  way  ;  but  as  they  precipitate  numerous  other  metallic 
solutions,  there  are  objections  to  them  which  do  not  hold  with  respect 
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to  nitric  acid.  The  white  precipitate  thus  formed,  possesses  the  re¬ 
markable  property  of  being  easily  and  entirely  redissolved  by  a  solution 
of  tartaric  acid  : — it  is  also  soluble  in  a  large  excess  of  nitric  acid,  so 
that  if  much  of  the  test  be  added  at  once,  no  precipitate  is  produced. 
8.  Ferrocyanide  of  potassium  does  not  precipitate  the  solution,  whereby 
tartar  emetic  is  known  from  most  other  metallic  poisons  (p.  152).  4.  Hy¬ 
drosulphur  et  of  ammonia  or  sulphur etied  hydrogen  gas,  produces  in  the 
solution,  a  reddish-orange  coloured  precipitate,  differing  in  colour  from 
every  other  metallic  sulphuret.  If  the  solution  be  very  much  diluted, 
the  colour  may  somewhat  resemble  that  produced  in  a  solution  of 
arsenic  ;  but  as  the  precipitate  is  produced  in  the  antimonial  solution 
by  hydrosulphuret  of  ammonia,  and  this  test  does  not  affect  a  solution 
of  arsenic,  the  difficulty,  if  any  exist,  is  at  once  removed.  The  pre¬ 
cipitated  sulphuret  of  antimony  produced  by  sulphuretted  hydrogen, 
possesses  the  following  properties ;  a,  it  is  soluble  in  potash,  (and  also 
to  a  slight  extent,  in  a  large  excess  of  ammonia,  as  well  as  in  the 
hydrosulphuret  of  this  alkali,)  thus  differing  from  the  sulphuret  of 
cadmium  ;  b,  it  is  very  soluble  in  strong  muriatic  acid,  thus  differing 
from  the  sesquisulphuret  of  arsenic  ;  c,  when  collected  and  dried  it  is 
decomposed  by  boiling  muriatic  acid,  sulphuretted  hydrogen  is  evolved, 
and  a  solution  of  chloride  of  antimony  is  thereby  formed.  In  this 
way  we  may  separate  the  sulphuret  of  antimony  from  that  of  arsenic ; 
but  muriatic  acid  added  to  a  mixed  liquid,  will  not  prevent  the  pre¬ 
cipitation  of  antimony  with  arsenic.  Sulphuretted  hydrogen  also 
precipitates  the  solution  of  subnitrate  of  antimony  in  tartaric  acid,  so 
that  all  the  tests  may  be  thus  applied  to  one  portion  of  the  suspected 
solution.  5.  A  small  quantity  of  the  solution  of  tartar  emetic  may  be 
introduced  into  Marsh’s  apparatus  : — on  igniting  the  hydrogen  gas,  if 
antimony  be  present,  it  will  burn  with  a  yellowish- white  flame  evolving 
a  white  smoke.  A  black  smoky  sublimate  is  obtained  on  glass  aud 
copper,  having  rings  of  white  or  grey  oxide  of  antimony ;  but  com¬ 
monly  without  any  decided  metallic  lustre,  unless  in  a  thin  film,  or  it 
be  examined  through  the  reverse  side  of  the  glass.  This  deposit 
should  be  digested  in  nitro-muriatic  acid  ;  on  evaporating  to  dryness, 
white  oxide  of  antimony  remains,  which  is  turned  of  a  red-brown 
colour  when  moistened  with  hydrosulphuret  of  ammonia.  In  this 
way  the  smallest  traces  of  the  poison  may  be  detected.  Marsh’s  test 
serves  to  distinguish  antimony  from  every  other  metallic  poison  except 
arsenic;  and  the  differences  between  these  two  metals  have  been 
already  fully  described.  (See  ante,  p.  347,  also  Appendix.)  The 
production  of  an  iron-grey  deposit  on  metallic  copper  by  boiling  the 
solution  of  tartar  emetic  with  muriatic  acid,  distinguishes  antimony 
from  all  other  metals  except  arsenic  and  bismuth.  On  heating  the 
copper  in  a  reduction -tube,  a  white  milky  film  is  obtained  from  the 
deposit,  but  no  well-defined  octohedral  crystals  soluble  in  water. 

The  foregoing  tests,  it  will  be  observed,  merely  indicate  the  presence 
of  oxide  of  antimony, — but  this  is  in  reality  the  poison  which  we  have 
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to  seek, — the  cream  of  tartar  with  which  it  is  combined  being  merely 
the  vehicle ;  and  in  a  case  of  poisoning,  this  is  no  more  the  object  of 
medico-legal  research  than  if  it  were  the  vehicle  for  the  administration 
of  arsenic  or  corrosive  sublimate.  It  is  besides  well  known,  that 
tartar- emetic  is  the  only  salt  of  the  oxide  of  antimony  in  a  soluble 
form,  which  is  likely  to  be  met  with  in  medicine  or  chemistry.  Should 
it  be  required  to  prove  the  presence  of  cream  of  tartar,  this  may  be 
done  by  filtering  a  solution  from  which  the  oxide  of  antimony  has 
been  entirely  precipitated  by  sulphuretted  hydrogen  gas.  On  evapo¬ 
rating  this  solution,  the  cream  of  tartar  may  be  obtained. 

Delicacy  of  the  tests. — The  hydrosnlphuret  of  ammonia  gave  the 
usual  well-marked  colour  with  1 -440th  grain  of  tartar  emetic  dis¬ 
solved  in  one  drop  of  water.  When  l-7th  of  a  grain  was  diffused  in 
six  ounces  of  water,  the  liquid  acquired  a  decided  yellow  colour  by  the 
addition  of  the  test — with  l-3rd  of  a  grain  a  deep  yellow— with  one- 
half  grain  an  orange  colour,  and  with  three-quarters  of  a  grain  a  well- 
marked  orange  colour,  but  no  precipitate.  Diluted  nitric  acid  entirely 
failed  to  indicate  the  presence  of  even  1-Sth  of  a  grain  in  one  drachm 
of  water.  This  is  therefore  by  no  means  a  delicate  test.  The  minutest 
quantities  of  antimony  may  be  discovered  by  the  aid  of  Marsh’s  appa¬ 
ratus  :  hence  this  process  should  be  employed  when  the  other  tests 
fail. 

Objections. — I  know  of  no  objections  to  the  various  tests  recom¬ 
mended,  when  taken  together.  The  action  of  sulphuretted  hydrogen 
is  peculiar.  Marsh’s  test  may  he  dispensed  with,  when  the  others 
answer ;  since  this  last  is  rather  for  the  purpose  of  detecting  small 
quantities  of  the  poison  as  it  may  be  locked  up  in  the  tissues,  than  for 
determining  its  real  nature. 

In  liquids  containing  organic  matter. — Tartar  emetic  is  precipitated 
by  tannin  in  all  its  forms ;  hut  not  readily  by  albumen  or  mucous 
membrane ;  therefore  it  may  be  found  partly  dissolved  in  the  liquids 
of  the  stomach,  provided  no  antidote  have  been  administered.  The 
liquids  must  he  filtered ;  and  as  a  trial-test,  a  slip  of  paper  may  be 
dipped  into  it,  and  then  exposed  to  a  current  of  sulphuretted  hydrogen 
gas,  or  immersed  in  hydrosulphuret  of  ammonia.  If  the  poison  he  in 
a  soluble  form,  there  will  he  an  orange-red  stain  produced  on  the 
wetted  portion  of  paper ;  this  stain  being  immediately  dissolved  by 
caustic  potash,  hut  not  readily  by  ammonia.  Muriatic  acid  and  copper 
will  also  serve  as  a  useful  trial-test.  If  the  tartar  emetic  be  mixed 
with  albumen,  or  the  paper  be  allowed  to  become  dry,  before  it  is  ex¬ 
posed  to  sulphuretted  hydrogen,  the  stain  is  yellow,  thus  resembling 
that  of  arsenic.  Sobernheim  has  observed  a  similar  effect  when 
tartar  emetic  is  mixed  with  solution  of  gum.  In  analyzing  the  con¬ 
tents  of  the  stomach,  we  might  therefore  be  erroneously  led  to  suspect 
the  presence  of  arsenic,  since  tartar  emetic  is  frequently  given  as  a 
medicine.  Having  ascertained  that  antimony  is  present,  the  liquid  is 
strongly  acidulated  with  tartaric  acid,  and  a  current  of  sulphuretted 
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hydrogen  gas  is  passed  into  it  until  there  is  no  further  effect.  The 
sulphuret  is  collected,  washed,  and  dried.  If  it  be  the  sulphuret  of 
antimony,  it  will  have  an  orange-red  or  brown  colour,  and  will,  when 
dried,  be  dissolved  by  a  small  quantity  of  boiling  muriatic  acid  (forming 
sesquichloride  of  antimony)  with  evolution  of  sulphuretted  hydrogen. 
The  boiling  should  be  continued  for  several  minutes.  On  adding  this 
solution  to  a  large  quantity  of  water,  a  dense  white  precipitate  of 
oxychloride  of  antimony  (powder  of  Algaroth  or  Algarotti,  Mercurius 
Vitce )  will  fall  down.  This  is  characteristic  of  antimony.  If  it  be  ob¬ 
jected  that  nitrate  of  bismuth  undergoes  a  similar  change  when  dropped 
into  water,  hydrosulphuret  of  ammonia  will  easily  enable  us  to  dis¬ 
tinguish  the  two  metals ;  the  antimonial  precipitate  is  turned  of  an 
orange-red  by  that  solution,  while  the  bismuthic  precipitate  is  turned 
of  a  deep  black.  Besides,  the  white  precipitate  from  antimony  is 
known  from  that  of  bismuth  by  its  more  ready  solubility  in  tartaric 
acid.  Dr.  Turner  recommended  that  the  precipitated  sulphuret  of 
antimony  should  be  reduced  by  heating  it  in  a  current  of  hydrogen ; 
but  there  are  some  objections  to  this.  Dr.  Turner  himself  found  that 
organic  matter  became  precipitated  with  the  sulphuret,  and  interfered 
with  the  metallic  appearance  after  its  reduction  ;  and  even  supposing 
the  metal  to  be  obtained,  it  will  require  to  be  identified  by  certain 
chemical  processes.  The  production  of  the  chloride  from  the  sulphuret, 
with  its  peculiar  properties,  is  more  expeditious  and  quite  satis¬ 
factory. 

Detection  of  absorbed  antimony  in  the  tissues. — If  these  processes 
fail,  antimony  may  still  be  discovered  in  the  solid  tissues  of  the  body. 
For  this  purpose,  Orfila  recommends  that  the  viscera  should  be 
thoroughly  dried  and  added  gradually  to  boiling  nitric  acid,  until  dis¬ 
solved.  Evaporate  to  dryness  and  carbonize.  Boil  the  carbonaceous 
residue  in  muriatic  acid  with  a  little  nitrie  acid.  This  converts  the 
antimony  to  chloride, — a  portion  of  which  may  be  introduced  into 
Marsh’s  apparatus,  and  tried  for  antimonial  sublimates.  If  these  be 
obtained,  they  may  be  tested  in  the  way  described.  (See  ante,  page 
347  ;  also  Appendix.)  By  this  process,  Orfila  has  succeeded  in  de¬ 
tecting  antimony  in  the  urine,  liver,  and  other  viscera, — a  clear  proof 
that  it  is  absorbed.  He  failed  to  discover  it  in  the  blood,  or  in  any 
animal  fluid  except  the  urine.  (Annales  d’Hyg.  1840,  474.) 

During  life  this  metal  may  be  detected  in  the  urinary  secretion  of 
those  who  are  taking  medicinally  antimonial  preparations,  even  for  so 
long  a  period  as  twenty-four  days  after  its  administration.  The  plan 
recommended  by  MM.  Millon  and  Laveran  for  its  detection,  is  to  add 
to  ten  parts  of  urine  one  part  of  pure  and  fuming  muriatic  acid,  and 
to  stir  the  mixture  with  a  polished  tin  rod.  If  antimony  be  in  large 
quantity,  the  tin  will  be  blackened  in  the  course  of  a  few  hours  ;  if  in 
small  proportion,  several  days  may  be  required  for  the  deposit. 
Warmth  accelerates  the  precipitation.  A  fresh  piece  of  tin  must  be 
used  in  every  experiment.  These  experimentalists  have  made  the 
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singular  discovery  with  respect  to  antimony,  that  there  are  intermis¬ 
sions  in  its  elimination  from  the  body,  and  that  these  are  great  in  pro¬ 
portion  to  the  length  of  time  which  has  elapsed  since  its  administration. 
(Comptes  Rendus,  1845,  ii.  638.) 

According  to  MM.  Danger  and  Flan  din,  antimony  will  be  found 
most  abundantly  in  the  liver  after  death. 

A  medical  jurist  must  remember  that  the  discovery  of  tartar  emetic 
in  the  contents  of  a  stomach,  is  by  no  means  a  proof  of  its  having 
been  taken  or  administered  as  a  poison ;  since  it  is  frequently  pre¬ 
scribed  as  a  medicine,  and  often  taken  as  such  by  persons  of  their  own 
accord.  We  could  only  infer  that  it  existed  as  a  poison,  or  had  caused 
death,  when  the  quantity  present  was  very  large,  and  there  were  cor¬ 
responding  appearances  of  irritation  in  the  alimentary  canal.  Still 
less  would  the  discovery  of  it  in  a  mixture,  unless  in  very  large  pro¬ 
portion,  be  evidence  of  an  intent  to  poison. 

Arsenic  as  an  adulteration  in  antimonial  preparations. — It  is  im¬ 
portant,  perhaps,  in  a  medico-legal  view,  to  state  that  arsenic  has  been 
discovered  by  Serullas,  to  exist  in  the  common  sulphuret  of  antimony, 
in  the  metal,  and  in  the  preparation  called  kermes.  In  the  common 
sulphuret,  it  has  been  found  in  the  proportion  of  from  two  to  five  per 
cent.  It  has  been  supposed  that  pharmaceutical  preparations  of  anti¬ 
mony  may  be  thus  contaminated  with  arsenic ;  but  it  does  not  appear 
that  tartar  emetic,  when  well  crystallized,  contains  any  traces  of  this 
poison  : — the  mother  liquor  contains  it,  and  sometimes  the  last  crops 
of  crystals  which  are  obtained  from  the  solution,  may  hold  a  portion  of 
arsenic. 

If  any  antimonial  preparation  has  been  exhibited  medicinally  to  a 
person  alleged  to  have  died  from  arsenic,  and  arsenic  is  discovered  in 
the  body,  the  medical  witness  must  be  prepared  for  this  objection  to 
chemical  evidence.  Two  persons  were  recently  tried  in  France  for  a 
double  murder  by  poisoning  with  arsenic  ;  and  arsenic  and  antimony 
were  detected  in  the  exhumed  bodies.  The  presence  of  antimony  was 
accounted  for  by  the  fact  that  each  of  the  deceased,  had  taken  before 
death  an  antimonial  quack -medicine.  An  objection  was  made  to  the 
evidence,  that  the  arsenic  might  have  been  mixed  with  the  antimony 
as  an  ordinary  adulteration  in  the  medicine,  none  of  which  could  be 
procured.  This  view,  however,  was  immediately  set  aside  by  the  fact 
that  the  arsenic  was  in  very  large,  and  the  antimony  in  very  small  pro¬ 
portion.  It  is  obvious  that  such  an  objection  could  only  hold  cceteris 
paribus  when  the  arsenic  was  in  very  minute  quantity.  (Gaz.  Med. 
Janvier  1846.)  This  question  might  easily  arise  in  England  under 
the  exhibition  of  James’s  powder,  antimonial  wine,  or  even  of  tar- 
tarised  antimony,  given  as  an  emetic  to  remove  the  poison. 

A  clear  distinction  must  be  drawn  by  the  witness  between  the 
antimonial  and  arsenical  deposits  obtained  by  Marsh’s  process, 
in  order  that  the  objection  may  be  answered.  The  detection  of 
minute  traces  of  arsenic  in  antimony  is  simple  enough,  but  the 
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detection  of  minute  traces  of  antimony  in  arsenic,  requires  more  careful 
manipulation.  In  a  metallic  deposit  obtained  by  tbe  combustion 
of  hydrogen,  we  are  certain  of  having  one  or  the  other,  or  it  may 
be  both  of  these  metals.  The  deposit  is  heated  with  a  few  drops  of 
nitro -muriatic  acid,  and  evaporated  to  dryness.  The  residue  is 
digested  with  a  small  quantity  of  distilled  water  to  remove  any  arsenic 
acid,  and  then  warmed  with  a  few  drops  of  concentrated  muriatic  acid. 
Chloride  of  antimony  is  produced,  which,  if  in  sufficient  quantity,  and 
too  much  muriatic  acid  be  not  present,  gives  a  milky-white  precipitate 
when  added  to  distilled  water :  and  the  white  subchloride  of  antimony 
thus  formed,  acquires  an  orange -yellow  colour  from  a  current  of  sul¬ 
phuretted  hydrogen  gas,  or  by  the  addition  of  a  few  drops  of  hydro- 
sulphuret  of  ammonia.  If  no  white  precipitate  be  produced  on  adding 
the  muriatic  acid  solution  (not  too  acid)  to  water,  there  is  no  certain 
evidence  that  antimony  is  present.  (See  ante,  page  347.) 

Further,  the  antimonial  stain  is  known  by  its  entire  solubility  in 
hydrosulphuret  of  ammonia — the  arsenical  by  its  perfect  solubility  in 
the  vapour  of  phosphorus.  For  further  details  on  the  distinction  be¬ 
tween  minute  films  of  these  two  metals,  see  Appendix,  Deposits  of 
arsenic  and  antimony. 

In  organic  solids. — Supposing  that  there  is  no  antimony  in  solution, 
we  take  the  solid  substance  left  on  the  filter, — the  mucus  of  the  sto¬ 
mach  or  other  matters,  and  boil  them  in  water  strongly  acidulated 
with  tartaric  acid.  The  insoluble  compounds  of  oxide  of  antimony  are 
immediately  dissolved  by  this  acid.  We  now  filter  and  pass  into  the 
liquid  a  current  of  sulphuretted  hydrogen  gas ;  sulphuret  of  antimony 
is  precipitated  if  any  of  the  poison  be  present,  the  vegetable  acid  not 
interfering  with  the  action  of  the  gas. 

Quantitative  analysis. — The  quantity  of  tartar  emetic  present 
in  a  liquid,  may  be  determined  by  the  weight  of  the  washed  and  dried 
sulphuret  of  antimony :  one  hundred  parts  of  the  dried  sulphuret  (ses- 
quisulphuret)  by  weight,  are  equal  to  202‘78  parts  of  crystallized  tar- 
tarized  antimony. 

CHLORIDE  OF  ANTIMONY.  SESQUICHLORIDE  OR 
BUTTER  OF  ANTIMONY. 

This  is  a  highly  corrosive  liquid,  varying  from  a  light  yellow  to  a 
dark  red  colour  : — in  the  latter  state  containing  generally  a  large  quan¬ 
tity  of  iron.  It  is  a  powerful  poison,  but  it  is  not  often  taken  as  such. 
Orfila  mentions  only  one,  and  that  a  doubtful  instance,  which  occurred 
nearly  two  hundred  years  ago.  I  have  the  accounts  of  three  cases  of 
recent  occurrence,  in  two  of  which  recovery  took  place,  while  the  other 
was  fatal. 


SYMPTOMS  AND  APPEARANCES. 

The  following  case  was  communicated  to  me  by  Mr.  Henry  Pearson. 
In  1836,  a  boy,  aged  12,  swallowed  by  mistake  for  ginger-beer,  four 
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or  five  drachms  of  a  solution  of  butter  of  antimony.  In  half  an  hour 
he  was  seized  with  vomiting,  which  continued  at  intervals  for  two  hours. 
There  was  faintness  with  general  weakness,  and  great  prostration  of 
strength.  Remedial  means  were  adopted,  and  the  next  day  the  chief 
symptoms  were  heat  and  uneasiness  in  the  mouth  and  throat,  with 
pain  in  swallowing.  There  were  numerous  abrasions  on  the  mucous 
membrane  of  the  mouth  and  fauces  ;  and  there  was  slight  fever,  from 
which  he  quite  recovered  in  about  eight  days. 

The  second  case  occurred  to  Mr.  Houghton,  of  Dudley,  in  1841. 
In  this  instance,  about  a  table-spoonful  of  the  chloride  of  anti¬ 
mony  was  given,  by  mistake  for  antimonial  wine,  to  a  boy  aged 
ten.  Immediately  on  drinking  it,  the  boy  seemed  choked : — his 
features  were  set,  and  he  was  unable  to  speak  for  some  minutes. 
He  vomited  freely,— gruel  was  given  to  him,  which  was  rejected  :  he 
complained  of  great  pain  in  his  throat.  Medical  assistance  was  sent 
for,  and  about  two  hours  after  swallowing  the  poison,  the  child  la¬ 
boured  under  the  following  symptoms.  The  features  were  pale  and 
collapsed,  the  eyes  sunk, — the  pupils  dilated  and  inactive, — the  skin 
cold, — the  mouth  filled  with  a  thick  tenacious  transparent  mucus, — 
nausea,  vomiting, — pulse  80  and  small,  and  breathing  heavy.  He  was 
in  a  kind  of  stupor,  from  which  he  could,  however,  be  roused  to  answer 
questions  rationally.  He  felt  a  severe  burning  pain  in  the  throat,  ex¬ 
tending  to  the  stomach, — increased  by  deglutition.  Under  active  me¬ 
dical  treatment,  these  alarming  symptoms  were  removed ;  on  the  fol¬ 
lowing  day  it  was  observed,  that  there  were  patches  of  a  bright  scarlet 
colour  in  the  throat,  with  difficulty  of  swallowing.  In  the  course  of  a 
few  days  the  boy  recovered. 

Mr.  Bancks,  of  Stourbridge,  has  more  recently  reported  the  following 
remarkable  case  of  recovery  from  a  dose  of  the  chloride  of  anti¬ 
mony.  On  the  16th  November,  1846,  A.  B.,  a  little  boy  aged  seven 
years,  swallowed  two  drachms  of  chloride  of  antimony,  sent  in  mis¬ 
take  by  a  druggist,  who  immediately  discovered  his  error  and  applied 
for  medical  assistance.  There  was  excoriation  of  the  mouth  and  fauces ; 
the  skin  was  cold  and  clammy  ;  pulse  small  and  accelerated  ;  burning 
pain  in  the  epigastrium  ;  tumefaction  of  the  bowels,  and  incessant 
vomiting.  Magnesia  diffused  in  water  was  freely  given  to  neutralize 
the  acid.  At  3  p.m.  the  decoction  of  yellow  cinchona  and  strong  tea 
were  given,  and  continued  at  intervals  until  8  p.m.,  when  there  ap¬ 
peared  much  less  pain  in  the  epigastrium,  although  a  great  deal  of 
febrile -action  was  going  on.  The  plan  of  treatment  now  adopted  was 
antiphlogistic.  Tea  with  mild  diluents,  in  large  quantities,  and 
an  enema,  were  ordered.  The  hoy  gradually  recovered,  and  on  the 
20th  was  out  of  danger.  Bor  the  next  few  days  he  continued  to 
improve,  and  was  soon  in  perfect  health  again.  It  is  worthy  of  re¬ 
mark  that  the  child  had  taken  no  food  on  the  morning  he  swallowed 
the  poison, — a  circumstance  much  against  the  chance  of  recovery. 
(Prov.  Med.  Journ.  Dec.  23,  1846.) 
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The  only  fatal  case  which  I  have  met  with,  was  communicated  to  me 
hy  Mr.  Mann,  of  Bartholomew  Close.  An  army  surgeon  swallowed, 
for  the  purpose  of  suicide,  from  two  to  three  ounces  by  measure  of 
chloride  of  antimony.  About  an  hour  afterwards,  he  was  seen  by  Mr. 
Mann.  There  was  entire  prostration  of  strength,  with  coldness  of  skin, 
and  incessant  attempts  to  vomit.  The  most  excruciating  griping  pains 
were  felt  in  the  abdomen  ;  and  there  was  a  frequent  desire  to  evacuate 
the  bowels,  but  nothing  was  passed.  In  the  course  of  a  few  hours  re¬ 
action  took  place,  the  pain  subsided,  and  the  pulse  rose  to  120.  There 
was  now  a  strong  disposition  to  sleep,  so  that  he  appeared  as  if  labour¬ 
ing  under  the  effects  of  a  narcotic  poison.  In  this  state  he  continued 
until  he  died, — ten  hours  and  a  half  after  lie  had  swallowed  the  poison. 
On  inspection,  the  interior  of  the  alimentary  canal,  from  the  mouth 
downwards  to  the  jejunum,  presented  a  black  appearance,  as  if  the 
parts  had  been  charred.  In  general,  there  was  no  mucous  membrane 
remaining,  either  on  the  stomach  or  elsewhere ;  only  a  flocculent 
substance,  which  could  he  easily  scraped  off  with  the  back  of  the 
scalpel,  leaving  the  submucous  tissues  and  the  peritoneal  coat.  All 
these  parts  were  so  soft  that  they  were  easily  torn  with  the  fingers. 

Treatment. — The  free  exhibition  of  magnesia  as  well  as  sub¬ 
stances  containing  tannin.  See  Tartar  Emetic.  (Page  487.) 

CHEMICAL  ANALYSIS. 

If  any  portion  of  the  chloride  be  left  in  the  vessel,  it  may  be  tested 
by  adding  a  few  drops  to  a  large  quantity  of  water,  when  the  whitish- 
yellow  oxychloride  of  antimony  will  he  precipitated :  the  supernatant 
liquid  will  contain  muriatic  acid,  which  may  be  detected  hy  nitrate  of 
silver.  It  has  been  already  observed,  that  the  only  objection  to  this 
mode  of  testing,  is,  that  the  salts  of  bismuth  are  also  decomposed  hy 
water ;  hut  the  precipitate  in  this  case  is  insoluble  in  tartaric  acid, 
and  is  blackened  hy  hydrosulphuret  of  ammonia ;  while  in  the  case  of 
antimony,  it  is  soluble  in  that  acid,  and  is  changed  to  an  orange-red 
hy  the  hydrosulphuret.  If  the  chloride  contain  much  iron,  it  will  be 
proper  to  separate  the  white  precipitate,  and  wash  it  thoroughly  with 
water,  before  adding  the  hydrosulphuret,  or  the  sulphuret  of  iron  formed, 
will  conceal  the  orange-red  colour.  A  piece  of  copper,  wheu  heated  in 
a  solution  of  chloride  of  antimony,  is  immediately  coated  with  a  layer  of 
this  metal  of  a  grey  colour,  like  arsenic.  Solutions  of  tartar  emetic 
and  of  chloride  of  antimony  are  very  differently  affected  by  tests.  Ni¬ 
tric  acid  precipitates  the  former,  but  not  the  latter.  Ferrocyanide  of 
potassium  has  no  effect  on  a  solution  of  tartar  emetic,  but  it  precipitates 
the  chloride  of  antimony  of  a  yellow-white  ;  or  if  much  iron  be  present, 
Prussian  blue  is  abundantly  thrown  down.  The  chloride,  as  a  cor¬ 
rosive,  combines  with  the  animal  tissues.  The  antimony  may  be  sepa¬ 
rated  in  such  cases  by  boiling  them  in  muriatic  or  nitro-muriatic 
acid.  In  this  way,  the  organic  matter  will  he  decomposed  and  entirely 
destroyed — the  antimony  being  recovered  on  evaporation  to  dryness. 
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The  Sulphurets  and  Oxides,  including  the  Glass  of  Antimony, 
or  vitrefied  Oxysulphuret  and  Kermes,  may  be  regarded  as  irritant 
poisons,  although  but  little  is  known  concerning  their  action  on  the 
human  subject.  A  case  of  attempted  poisoning  by  the  administration 
of  the  Glass  of  Antimony  in  soup,  is  reported  by  Chaussier.  There 
appears  to  have  been  no  doubt  that  some  of  the  substance  was  swal¬ 
lowed  :  the  man  was  seized  after  the  meal  with  pain  in  the  bowels  and 
vomiting.  He  died  in  nineteen  days.  On  inspection,  no  appearances 
indicative  of  poison  were  met  with  in  the  alimentary  canal,  and  an 
opinion  was  given  that  the  deceased  had  died  from  malignant  fever. 
(Memoires  et  Rapports,  330.) 

SULPHATE  OE  ZINC.  WHITE  VITRIOL,  OR 
WHITE  COPPERAS. 

This  substance  is  ranked  among  irritant  poisons,  although  it  is 
certainly  not  very  active  as  such.  In  doses  of  from  a  scruple  to  half 
a  drachm,  it  is  given  as  an  emetic  in  most  cases  of  poisoning ;  and  as 
it  frequently  presents  itself  in  the  contents  of  the  stomach  in  these  cases, 
it  is  important  that  the  medical  jurist  should  be  acquainted  with  its 
chemical  properties.  In  order  to  show  the  slightly  irritant  effects  of 
this  substance,  it  may  be  stated  that  Dr.  Babington  of  Guy’s  Hos¬ 
pital  gave  to  a  girl,  aged  17,  thirty-six  grains  three  times  a-day  for 
several  weeks  without  any  sickness  or  other  untoward  effect  being 
produced.  When  the  dose  was  raised  to  forty-two  grains,  which  the 
girl  continued  to  take  for  one  week,  she  lost  her  appetite  and  felt 
much  sickness  (G.  H.  Rep.  No.  xii.  p.  17).  This  must  be  regarded 
as  a  somewhat  unusual  case.  Orfila  refers  to  two  instances,  wherein 
sulphate  of  zinc  was  taken  in  a  pretty  large  dose ;  but  both  of  the 
patients  recovered :  in  fact,  in  general,  the  powerfully  emetic  pro¬ 
perties  of  this  substance  interfere  with  its  action  as  an  irritant ;  since 
it  is  speedily  expelled  from  the  stomach  by  vomiting.  Nevertheless, 
in  four  or  five  instances  reported  by  continental  writers,  this  poison 
has  destroyed  life ;  but  there  is,  I  believe,  no  instance  recorded  of  its 
having  operated  fatally  in  England.  It  possesses  a  strong  metallic 
taste,  which  is  not  easily  concealed  by  any  kind  of  food. 

symptoms  and  appearances. 

The  symptoms  produced  by  an  over-dose,  are  pain  in  the  abdomen 
and  violent  vomiting,  coming  on  almost  immediately,  and  diarrhoea. 

After-  death,  the  stomach  has  been  found  inflamed.  The  sulphate 
appears  to  act  as  a  pure  irritant ;  it  has  no  corrosive  properties. 

Criminal  cases  of  poisoning  by  zinc  are  very  rare :  hence  the  fol¬ 
lowing  which  was  recently  tried  in  France  is  of  some  interest.  An 
old  man,  aged  84,  died  somewhat  suddenly,  having  suffered  from 
severe  pain  and  great  heat  in  the  chest  and  abdomen,  with  violent 
vomiting  and  purging.  No  medical  man  was  called  to  see  him.  On 
inspection,  the  stomach  and  bowels  were  found  highly  inflamed,  varying 
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in  colour  from  a  pale-red  to  a  deep  red-brown.  Sulphate  of  zinc  was 
found  in  the  contents  of  the  viscera,  and  the  metal  was  detected  in  the 
tissues,  thus  proving  that  it  must  have  been  administered  during  life. 
The  inspectors  assigned  this  as  the  cause  of  death.  The  body  of  a 
woman  who  had  died  two  months  previously,  was  then  disinterred,  and 
sulphate  of  zinc  was  found  in  the  viscera.  Erom  circumstances  which 
transpired,  death  was  referred  to  the  action  of  this  irritant  (Journal  de 
Chimie  Medicate,  1845,  p.  529.)  The  parties  who  were  charged 
with  this  double  murder,  were  tried  and  acquitted  for  want  of  evidence. 
M.  Chevallier  mentions  a  case  of  compound  poisoning  in  which  a  mixture 
of  sulphate  of  zinc  and  arsenic,  was  administered  and  caused  death. 

Treatment. — Warm  water,  with  milk,  should  be  freely  exhibited : 
it  has  been  recommended  to  give  albumen  as  an  antidote,  but  it 
requires  a  very  large  quantity  of  this  substance  to  precipitate  the 
oxide  of  zinc  :  some  have  advised  that  albumen  mixed  with  carbonate 
of  magnesia  should  be  given.  All  infusions  containing  tannin  may  be 
usefully  exhibited,  such  as  tea,  oak-bark,  or  Peruvian  bark,  or  these 
substances  may  be  given  in  powder.  A  strong  decoction  of  tea  will 
equally  answer.  If  the  poison  should  have  entered  into  the  intestinal 
canal,  a  fact  indicated  by  severe  pain  in  the  lower  part  of  the  abdomen, 
emollient  enemata  may  be  administered. 

Chemical  analysis.— The  pure  sulphate  is  seen  in  white  pris¬ 
matic  crystals,  closely  resembling  in  appearance,  sulphate  of  magnesia 
and  oxalic  acid ;  from  oxalic  acid  it  is  distinguished,  by  being  fixed 
when  heated  on  platina  foil, — from  the  sulphate  of  magnesia,  by  tests 
applied  to  its  solution.  It  is  readily  dissolved  by  water  ;  this  fluid 
taking  up  about  one-third  of  its  weight  at  common  temperatures. 
Analysis  of  the  solution . — The  solution  in  water  has  a  slightly  acid 
reaction.  The  following  tests  may  be  used  for  the  detection  of  oxide 
of  zinc  :  1 .  Ammonia  gives  a  white  precipitate,  soluble  in  an  excess  of 
the  alkali.  2.  Sesquicarbonate  of  ammonia,  a  white  precipitate,  also 
solublein  alarge  excess  of  the  test.  8.  Ferro  cyanide  of  'potassium,  a  white 
precipitate.  4.  Sulphuretted  hydrogen  and  hvdrosulphuret  of  ammonia, 
a  white  milky  precipitate,  provided  the  solution  be  pure  and  neutral, 
or  nearly  so.  If  the  solution  be  very  acid,  sulphuretted  hydrogen  pro¬ 
duces  no  effect  whatever.  These  last-mentioned  tests  also  throw  down 
sulphuret  of  zinc  from  the  precipitates  dissolved  by  ammonia  and  its 
sesquicarbonate.  It  must  be  remembered  that  a  solution  of  sesqui¬ 
carbonate  of  ammonia,  if  kept  in  a  flint  glass,  often  contains  lead,  and  is 
thus  rendered  brown  by  the  sulphuretted  hydrogen  gas.  5.  Sulphuric 
acid  in  the  solution,  is  detected  by  the  usual  test,  nitrate  of  barytes. 

Delicacy  of  the  tests. — In  a  single  drop  of  water,  either  of  the  three 
last-mentioned  tests  will  produce  a  slight  effect  with  the  1 -440th  grain  of 
sulphate  of  zinc.  Dilution  materially  affects  their  action.  They  are 
nearly  equally  delicate,  but  the  action  of  neither  was  apparent  with 
less  than  one-quarter  of  a  grain  of  sulphate,  when  this  was  diffused 
through  twelve  ounces  of  water  :  and  as  all  the  precipitates  are  white, 
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the  effects  in  this  diluted  state  are  by  no  means  characteristic  or 
satisfactory. 

Objections. — Ammonia  gives  a  white  precipitate  with  numerous  solu¬ 
tions — as,  with  those  of  magnesia,  the  salts  of  lead,  cadmium  and  the 
persalts  of  mercury ;  but  it  redissolves  only  the  precipitate  from 
zinc.  Sesqui  carbonate  of  ammonia  precipitates  many  salts,  white ; 
but  it  is  only  the  precipitate  from  zinc,  which  it  has  the  power  of 
redissolving.  This  test,  by  giving  no  precipitate  with  sulphate  of 
magnesia,  clearly  distinguishes  that  salt  from  sulphate  of  zinc.  Per- 
rocyanide  of  potassium  is  a  delicate  test,  since  it  will  show  the  presence 
of  the  sulphate  of  zinc  when  forming  only  the  40,000th  part  of  a  solu¬ 
tion  :  but  it  precipitates  numerous  other  metallic  salts  white  ;  and  is 
therefore  only  a  corroborative  test.  The  action  of  sulphuretted  hy¬ 
drogen  is  perfectly  characteristic  of  zinc  ;  since  this  is  the  only  metal, 
the  salts  of  which  are  thrown  down  white  by  it.  Tn  order  to  pre¬ 
cipitate  it  effectually,  the  oxide  of  zinc  should  be  first  precipitated  and 
redissolved  by  ammonia,  and  the  gas  then  passed  into  the  alkaline 
solution.  The  common  White  vitriol  of  commerce  is  in  rough  red¬ 
dish-white  irregular  semi-crystalline  masses.  When  dissolved  in 
water,  the  action  of  the  tests  is  somewhat  different,  because  this  sub¬ 
stance  usually  contains  iron.  Thus,  oxide  of  iron  is  left  on  redissolving 
the  precipitate  given  by  ammonia  and  its  sesquicarbonate ;  the  pre¬ 
cipitate  from  ferrocyanide  of  potassium  is  blue  or  blueish- white,  instead 
of  white  ;  and  the  sulphuret  thrown  down  by  the  fourth  test,  is  of  a 
dark-brown  colour.  Among  the  common  salts  which  might  be  mis¬ 
taken  for  zinc  in  solution,  is  alum  ;  for  this  last  is  precipitated  by  all 
the  tests  above  mentioned,  except  sulphuretted  hydrogen  gas  and 
ferrocyanide  of  potassium.  It  strongly  resembles  a  metallic  solution, 
in  being  precipitated  by  hydrosulphuret  of  ammonia,  owing  to  the 
alkali  separating  alumina ;  but  the  non-precipitation  by  ferrocyanide 
of  potassium,  and  the  insolubility  of  the  precipitated  alumina  in  the 
ammoniacal  tests,  would  easily  distinguish  a  solution  of  alum. 

In  organic  mixtures. — If  the  sulphate  of  zinc  be  dissolved,  we  may 
pass  into  the  solution,  a  current  of  sulphuretted  hydrogen  gas  ;  the 
presence  of  zinc  is  immediately  indicated  by  a  milky-white  froth — the 
sulphuret  may  be  collected,  and  decomposed  by  boiling  it  with  muria¬ 
tic  acid.  The  white  sulphuret  of  zinc  is  apt  to  conceal  faint  traces  of 
arsenic,  when  the  sulphate  has  been  given  as  an  emetic  in  cases  of 
arsenical  poisoning.  Reinsch’s  test  may  then  be  used  to  detect  the 
presence  of  that  poison :  the  sulphuret  of  arsenic  is  soluble  in  ammonia, 
and  may  thus  be  separated  from  that  of  zinc ;  but  a  few  drops  of 
muriatic  acid  will  answer  better  for  this  separation :  this  acid  converts 
the  sulphuret  of  zinc  to  a  soluble  chloride,  but  scarcely  affects  the 
sulphuret  of  arsenic.  Hence,  if  the  compound  liquid  be  strongly 
acidulated  with  muriatic  acid,  the  sulphuret  of  arsenic  only  is  precipi¬ 
tated  by  a  current  of  sulphuretted  hydrogen  gas.  If  too  much  muriatic 
acid  be  used,  the  necessary  neutralization  by  ammonia  produces  so 
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much  muriate  of  ammonia  as  to  prevent  the  action  of  the  tests, — the 
zinc-precipitates  being  soluble  in  this  salt.  The  analyst  must  remem¬ 
ber  that  zinc  sometimes  contains  traces  of  cadmium ;  and  this  has  been 
known  to  give  rise  to  a  wrong  suspicion  of  the  presence  of  arsenic  in 
zinc  and  its  compounds. 

Zinc  in  the  tissues. — If  the  salt  of  zinc  be  decomposed,  and  we  have 
to  search  for  it  in  the  mucous  membrane  of  the  stomach,  this  may  be 
cut  up  and  boiled  in  diluted  nitric  acid ;  if  necessary,  the  nitrate  may 
be  then  neutralized  by  ammonia,  and  thrown  down  as  sulphuret  by  a 
current  of  sulphuretted  hydrogen  gas.  The  viscera  may  be  also 
incinerated  with  flux,  and  the  zinc  procured  in  the  metallic  state,  or 
dissolved  out  of  the  residue  by  muriatic  acid. 

Quantitative  analysis. —  The  zinc  should  be  converted  to  oxide, 
every  one  hundred  parts  of  which  are  equal  to  three  hundred  and  fifty- 
seven  parts  of  crystallized  sulphate, 

CARBONATE  OF  ZINC.  (CALAMINE.) 

This  compound  does  not  appear  to  have  any  poisonous  action  ;  and  it 
would  probably  require  to  be  given  in  large  quantity  to  produce  any 
effect.  Carbonate  of  zinc  is  the  white  substance  which  is  formed  on 
the  metal  when  long  exposed  to  afr  and  moisture.  Its  effects  may  be¬ 
come  a  subject  of  investigation  as  a  matter  of  medical  police ;  since 
zinc  is  now  much  used  for  roofing,  and  also  in  the  manufacture  of 
water-pipes  and  cisterns.  (See  Ann.  d’Hyg.  1837,  281,  ii.  352). 

Chemical  analysis. — The  pure  carbonate  is  a  white  powder,  in¬ 
soluble  in  water  :  it  possesses  a  faint  alkaline  reaction.  It  becomes 
yellow  when  heated,  and  undergoes  no  change  in  hydrosulphuret  of 
ammonia.  It  is  dissolved  with  effervescence  by  diluted  sulphuric  acid ; 
and  in  this  state,  the  tests  for  zinc  may  be  readily  applied  to  the  solu¬ 
tion.  Calamine  is  an  impure  carbonate  destitute  of  poisonous  action. 
It  consists  of  carbonate  of  zinc,  silicate  of  zinc  and  peroxide  of  iron, 
which  gives  it  a  red  colour.  Some  specimens  have  been  found  to 
consist  in  great  part  of  sulphate  of  barytes.  One  specimen,  according 
to  Dr.  Thomson,  contained  eighty-eight  per  cent  of  sulphate  of 
barytes, — the  rest  consisted  of  oxide  of  iron,  alumina  and  chalk.  (See 
Lancet,  June  8,  1844,  p.  345).  There  was  not  a  trace  of  zinc  or  lead 
in  it.  The  active  principle  of  the  calamine  ointment  of  the  old  phar¬ 
macopoeias  must  therefore  have  been  the  lard ! 

Action  of  water  and  other  liquids  on  zinc. — Zinc  is  largely  employed 
for  the  purposes  of  roofing — for  gutters,  cisterns,  and  pipes,  through 
which  water  is  circulated.  I  have  found  by  experiment  that  pure  water, 
under  access  of  air,  has  a  very  rapid  action  on  zinc.  On  leaving  a  polished 
plate  of  the  metal  in  distilled  water  for  forty-three  days,  it  was  rendered 
turbid  by  a  flocculent  deposit  consisting  of  carbonate  of  zinc.  About 
three  ounces  of  the  water  yielded  by  filtration  two  grains  of  carbonate 
of  zinc.  A  similar  experiment  performed  with  river  vmter  gave  a  much 
smaller  quantity  of  carbonate.  The  zinc,  when  removed,  was  covered 
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with  a  white  gelatinous  film,  and  had  lost  its  polish.  The  presence  of 
alkaline  chlorides  in  water  leads  to  a  slow  chemical  action,  in  which 
soluble  chloride  of  zinc  is  formed.  Any  acid  present  in  water  accele¬ 
rates  the  chemical  action.  (See  Ann.  d’Hyg.  1837,  i.  281 ;  ii.  352.) 

In  repeating  these  experiments  with  sheet-iron  coated  with  zinc 
(galvanized  iron)  similar  results  were  obtained.  Water  collected  in 
zinc-vessels  or  transmitted  through  zinc-pipes,  is  therefore  not  adapted 
to  use,  unless  it  has  undergone  filtration ;  but  even  in  this  case,  a  mi¬ 
nute  quantity  of  hydrated  oxide  or  carbonate  of  zinc  may  still  be  re¬ 
tained  by  it  in  a  state  of  solution. 

When  an  acid  liquid  has  been  placed  in  a  zinc-vessel,  there  is  a 
strong  chemical  action,  and  the  liquid  becomes  invariably  impregnated 
with  a  salt  of  zinc.  A  cyder  merchant  kept  for  three  months  a  quan¬ 
tity  of  cyder  in  vessels  made  of  zinc.  It  was  observed  that  the  liquid 
had  then  acquired  an  acrid  and  styptic  taste.  On  analysis  it  was  found 
to  contain  a  large  quantity  of  acetate  of  zinc.  It  had,  therefore,  be¬ 
come  decidedly  poisonous.  (Gaz.  Med.  14  Nov.  1846,  p.  905.) 

CHLORIDE  OF  ZINC. 

This  is  a  very  soluble  deliquescent  salt ;  the  chlorine  is  detected 
by  nitrate  of  silver. 

ACETATE  OF  ZINC. 

This  is  a  white  crystalline  salt  of  zinc,  but  very  little  used.  It  may 
be  mistaken  for  sulphate  of  zinc,  especially  as  it  often  contains  some 
of  this  salt.  It  is  known  by  boiling  it  in  diluted  sulphuric  acid,  when 
the  acetic  acid  is  expelled  and  identified  by  its  odour. 

LACTATE  OF  ZINC. 

Zinc  has  been  lately  used  in  making  utensils  for  holding  milk  during 
the  separation  of  cream.  It  is  probable  that  some  of  this  salt  is  here 
formed,  as  well  as  a  combination  of  oxide  of  zinc  with  casein.  I  have 
been  informed  that  milk  and  cream  which  were  allowed  to  stand  in 
such  vessels,  have  given  rise  to  nausea  and  vomiting.  This  practice 
would  not  be  allowed  under  a  proper  system  of  medical  police. 

OXIDE  OF  ZINC. 

This  substance  is  not  verv  active,  but  when  taken  for  a  Iona:  con- 
tinuance,  it  may  produce  serious  symptoms.  The  following  singular 
case  of  slow  poisoning  by  the  oxide  is  reported  in  the  Brit,  and  For. 
Med.  Rev.  No.  xi.  p.  221.  A  man,  aged  forty-five,  wishing  to  treat 
himself  for  epilepsy,  took  twenty  grains  of  oxide  of  zinc  daily,  until 
he  had  taken  the  enormous  quantity  of  three  thousand  two  hundred 
and  forty-six  grains !  He  was  then  seen  by  a  physician  ;  he  was  con¬ 
siderably  emaciated, — his  bowels  constipated,  the  extremities  cold,  the 
legs  oedematous,  the  abdomen  tumid,  the  skin  dry —  and  the  pulse  slow 
and  scarcely  perceptible.  Under  proper  treatment  he  recovered.  This 
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substance  is  known  by  its  becoming  of  a  yellow  colour  when  heated, 
and  by  its  ready  solubility  in  diluted  acids,  with  the  action  of  the  tests 
for  zinc  upon  the  solution. 
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PREPARATIONS  OE  TIN. 

Tin  in  the  metallic  state,  as  in  the  form  of  Tin  filings,  is  not  poisonous : 
but  it  is  proper  to  state  that,  according  to  M.  Chevallier,  English  tin 
contains  l-775th  part  of  arsenic.  The  only  preparations  of  this  metal, 
which  require  to  be  noticed  as  poisons,  are  the  Chlorides,  or  Mu¬ 
riates,  a  mixture  of  which  is  extensively  used  in  the  arts,  under  the 
name  of  Dyer’s  Spirit.  The  salts  may  exist  in  the  form  of  whitish- 
yellow  crystals ;  but  more  commonly  they  are  met  with  in  a  strongly 
acid  solution  in  water.  They  are  irritant  poisons ;  but  so  seldom  used 
as  such,  that  only  one  death  occurred  from  them  in  England  and  Wales 
during  a  period  of  two  years.  They  are  decomposed  by  magnesia  and 
many  organic  principles ;  and  this  alkali,  with  milk  or  albumen,  should 
be  freely  used  in  treating  a  case  of  poisoning  by  them. 

Chemical  analysis.  Protociiloride. — In  the  solid  state  it 
forms  a  milky  solution  with  water,  which  disappears  on  the  addition 
of  muriatic  acid.  The  acid  solution  in  water  is  characterized  by  the 
following  properties  :  1.  Chloride  of  gold  gives  a  deep  purple-brown 
precipitate,  almost  black.  2.  Bichloride  of  mercury,  in  small  quan¬ 
tity,  gives  a  white,  passing  to  a  grey,  precipitate  of  metallic  mercury. 
3.  Sulphuretted  hydrogen  gas  or  hydrosulphuret  of  ammonia,  gives  a 
deep  chocolate-brown  precipitate,  even  in  diluted  solutions.  4.  Ni¬ 
trate  of  silver  gives  a  white  precipitate  insoluble  in  nitric  acid,  thus 
proving  the  presence  of  muriatic  acid  or  chlorine. 

Bichloride  or  permuriate. — This  is  commonly  met  with  as  a 
highly  acid  liquid  ;  it  is  not  precipitated  by  chloride  of  gold  or  bi¬ 
chloride  of  mercury.  It  is  known  from  other  metallic  poisons,  except 
arsenic  and  cadmium,  by  giving  a  yellowish  precipitate  with  sulphu¬ 
retted  hydrogen  gas.  It  is  known  from  an  arsenical  liquid,  among 
other  properties,  by  this  yellow  precipitate  being  insoluble  in  a  small 
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quantity  of  ammonia,  and  from  cadmium  by  the  precipitate  not  being 
dissolved  by  muriatic  acid.  When  heated  with  black  flux,  it  yields  no 
metallic  sublimate.  The  solution  is  also  precipitated  of  a  yellow- 
brown  colour,  by  the  hydro  sulphur  et  of  ammonia.  Nitrate  of  silver 
will  detect  the  acid.  If  we  have  to  search  for  these  poisons  in  the 
stomach,  the  better  way  will  be  to  boil  the  solids  in  strong  muriatic 
acid.  This  dissolves  out  in  great  part  the  oxide  of  tin.  If  this  should 
fail,  the  viscera  may  be  dried  and  calcined  with  three  or  four  parts  of 
black  flux,  when  metallic  tin  may  be  obtained  by  washing  the  residue* 

PREPARATIONS  OP  SILVER. 

Nitrate  op  silver.  Lunar  caustic.  Lapis  infernalis. — 
This  substance,  which  is  commonly  met  with  in  small  sticks  of  a 
white  or  dark  grey  colour,  is  readily  soluble  in  distilled  water ;  in 
common  water  it  forms  a  milky  solution.  It  acts  as  a  powerful  cor¬ 
rosive,  destroying  all  the  organic  tissues  with  which  it  comes  in  contact. 
There  are  at  least  two  cases  on  record,  in  which  it  has  proved  fatal  in 
the  human  subject : — one  of  these  occurred  in  1837-8  ;  but  the  par¬ 
ticulars  are  unknown.  The  symptoms  come  on  immediately,  and  the 
whitish  flaky  matter  vomited,  is  rendered  dark  on  exposure  to  light. 
Coloured  spots  on  the  skin  will  also  indicate  the  nature  of  the  poison. 
The  treatment  consists  in  the  administration  of  magnesia  and  com¬ 
mon  salt  with  emetics. 

Chemical  analysis. — The  solution  in  water  is  commonly  acid. 
1.  A  slip  of  copper  introduced  into  a  small  quantity,  precipitates  me¬ 
tallic  silver.  2.  Muriatic  acid  throws  down  a  white  clotted  precipi¬ 
tate  of  chloride  of  silver,  insoluble  in  nitric  acid,  but  soluble  in  am¬ 
monia  and  the  alkaline  hyposulphites.  3.  Arsenite  of  ammonia  gives 
a  yellow  precipitate.  4.  Arsenic  acid  a  brick-red  precipitate.  5.  Sul¬ 
phuretted  hydrogen ,  and  the  hydrosulphuret  of  ammonia,  a  black 
precipitate.  6.  The  nitric  acid  is  discovered  hy  adding  carbonate  of 
potash,  when  the  filtered  liquid  will  be  found  to  contain  nitre.  This 
poison  is  absorbed, — a  fact  made  evident  when  it  is  given  for  a  long 
time  in  small  doses  by  the  discoloration  of  the  skin.  It  has  also  been 
found  in  the  tissues  of  animals  in  acute  cases  of  poisoning.  Although 
absorbed,  absorption  is  not  necessary  to  its  action  as  a  poison. 

PREPARATIONS  OE  GOLD. 

Terchloride. — This  is  the  only  preparation  of  gold  which  requires 
notice. '  It  is  a  powerful  irritant  poison,  acting  locally  like  the  nitrate 
of  silver.  Nothing  is  known  of  its  effects  on  the  human  subject,  but 
in  administering  it  to  animals,  Orfila  has  found  extensive  inflammation 
and  even  ulceration  of  the  mucous  membrane  of  the  stomach.  (Toxi- 
cologie,  ii.  30.)  The  metal  is  absorbed  and  carried  into  the  tissues, 
but  its  poisonous  action  is  wholly  independent  of  absorption. 

Treatment. — Magnesia  and  albumen. 

.  Analysis. — The  solution  is  of  a  rich  yellow  colour,  acid,  and  it 
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stains  organic  matter  purple.  1.  In  a  very  diluted  state  Chloride  of  tin 
produces  a  deep  purple  precipitate,  the  colour  varying  according  to  the 
degree  of  concentration.  2.  Oxalic  acid  or  sulphurous  acid  in  excess 
speedily  precipitates  metallic  gold  in  reddish- coloured  crystals.  3.  A 
solution  of  phosphorus  in  alcohol,  also  precipitates  the  metal  of  a  dark 
colour,  in  a  finely-divided  state.  4.  Sulphuretted  hydrogen  gas  pro¬ 
duces  a  deep  chocolate-coloured  precipitate,  almost  black,  of  sulphuret 
of  gold.  This  solution  differs  from  those  of  most  other  metals,  in  not 
giving  a  precipitate  with  the  ferrocyanide  of  potassium.  (See  table, 
ante,  p.  152.) 

PREPARATIONS  OF  IRON. 

It  seems  that,  although  the  oxide  and  carbonate  of  iron  maybe  given 
in  very  large  quantity,  without  any  serious  effects  resulting,  yet  some 
of  the  saline  preparations  of  this  metal  act  as  irritants. 

Sulphate  of  iron.  Copperas.  Green  vitriol. — This  com¬ 
pound  has  been  several  times  administered  with  malicious  intention. 
(See  ante,  p.  6.)  One  death  from  this  substance  took  place  in 
1837-8.  It  cannot,  however,  be  a  very  active  preparation ;  for  a 
girl  who  swallowed  an  ounce  of  it,  recovered,  although  she  suffered 
for  some  hours  from  violent  pain,  vomiting  and  purging.  (Christison 
on  Poisons,  506.)  A  remarkable  case  is  related  by  the  same  writer, 
in  which  it  was  highly  probable  that  this  salt  occasioned  the  death  of 
a  girl,  four  years  of  age.  The  deceased  had  been  previously  in  good 
health,  but  she  was  attacked  with  vomiting  and  purging  after  her 
breakfast,  and  died  the  same  afternoon.  Four  months  afterwards,  the 
body  was  disinterred  and  examined.  The  oesophagus,  stomach,  and 
duodenum  were  soft,  gelatinous,  and  of  an  intensely  black  colour 
through  their  whole  substance.  This  was  especially  observed  in  the  sto¬ 
mach.  The  whole  of  the  alimentary  canal,  from  the  mouth  to  the  anus, 
was  lined  throughout  with  a  jet-black  mucus.  A  suspicion  having 
arisen  that  sulphate  of  copper  had  been  given,  the  black  substance  was 
examined  for  this  metal,  but  none  was  found.  On  further  analysis  it 
was  ascertained  to  consist  of  iron  in  the  state  of  sulphuret,  and  the 
contents  were  found  to  give  evidence  of  the  presence  of  a  much 
larger  quantity  of  sulphuric  acid  than  is  usually  present.  Dr. 
Christison  very  justly  inferred,  that  a  soluble  preparation  of  iron 
had  been  given  before  death,  since,  although  iron  is  contained  in  all 
kinds  of  organic  matter,  it  is  only  in  minute  traces.  It  is  proper  to 
mention  here,  that  for  a  long  period  after  interment,  the  whole  of  the 
stomach  and  alimentary  canal  may  be  found  intensely  black  on  the 
mucous  surface,  irrespective  of  the  presence  of  any  metallic  poison. 

Green  vitriol  or  copperas  is  sometimes  given  as  an  abortive.  A 
suspicious  case  is  reported,  in  which  a  woman  far  advanced  in  preg¬ 
nancy,  but  enjoying  good  health,  was  suddenly  seized  about  midnight 
with  vomiting  and  purging,  and  died  in  fourteen  hours.  The  body 
was  disinterred,  and  iron  found  in  large  quantity  in  the  viscera. 


EXTERNAL  APPLICATION.  MURIATE  OE  IRON. 


503 


The  symptoms  are  not  always  of  this  violent  kind.  In  a  case  which 
occurred  to  M.  Chevallier,  a  husband  gave  a  large  dose  of  sulphate 
of  iron  to  his  wife.  There  was  neither  colic  nor  vomiting.  The 
woman  lost  her  appetite,  and  she  had  a  clayey  complexion,  but  she 
ultimately  recovered. 

External  application. — A  case  which  seems  to  show  that  this  sub¬ 
stance  may  really  act  through  the  skin,  has  been  lately  reported  by 
Mr.  Moore,  of  York.  A  healthy  boy,  aged  fourteen,  after  having 
been  employed  in  picking  crystals  from  the  vat  in  which  sulphate  of 
iron  was  set  to  crystallize,  was  attacked  with  headache  and  sickness. 
He  vomited  several  times,  felt  pains  in  the  calves  of  his  legs,  and 
colicky  pains  in  the  abdomen  :  at  the  same  time  his  limbs  became  con¬ 
tracted.  The  boy  had  previously  complained  that  the  liquor  of  the 
crystals,  into  which  he  was  constantly  dipping  his  hands,  had  cracked 
his  fingers.  In  the  course  of  a  week  or  ten  days,  these  symptoms  dis¬ 
appeared  under  treatment.  (Med.  Gaz.  xxx.  351.)  No  other  cause 
could  be  assigned  for  this  singular  attack,  than  the  frequent  contact  of 
the  hands  with  the  saturated  solution  of  the  green  sulphate  of  iron. 
I  have  known  a  similar  dryness  and  cracking  of  the  skin  of  the  hands 
produced  by  contact  with  a  strong  solution  of  sulphate  of  copper  ;  and 
the  dyers  of  Glasgow  are  said  to  have  been  attacked  at  one  time  with 
troublesome  sores  on  the  hands,  from  the  frequent  immersion  of  them 
in  a  solution  of  bichromate  of  potash.  (See  p.  505.) 

Chemical  analysis. — This  substance  is  generally  met  with  in 
crystals  of  a  sea-green  colour.  It  is  readily  soluble  in  water.  1.  Fer- 
rocyanide  of  potassium  added  to  the  solution,  gives  a  greenish  blue 
precipitate,  becoming  of  a  deep  blue  by  exposure  to  the  air.  2.  Sul- 
phocyanide  of  potassium  gives  a  reddish  precipitate,  which,  after  a 
short  exposure  to  the  air,  becomes  of  a  deep  blood-red  colour.  3.  Hy- 
drosulphuret  of  ammonia  gives  a  black  precipitate.  4.  Nitrate  of 
barytes  will  show  the  presence  of  sulphuric  acid.  With  the  per¬ 
sulphate  of  iron,  these  tests  produce  immediately  the  changes  of 
colour  indicated. 

Muriate  of  iron.  Tincture  of  sesquichloride  of  iron.— 
This  is  an  acid  solution  of  peroxide  of  iron  with  alcohol,  of  a  red 
colour,  much  used  in  medicine.  Dr.  Christison  relates  an  instance, 
where  a  man,  by  mistake,  swallowed  an  ounce  and  a  half  of  this  liquid : 
the  symptoms  were  somewhat  like  those  produced  by  muriatic  acid. 
He  at  first  rallied,  but  died  in  about  five  weeks.  The  stomach  was 
found  partially  inflamed,  and  thickened  towards  the  pylorus.  A  case 
was  reported  to  the  Westminster  Medical  Society,  in  November  1842, 
where  a  girl,  aged  fifteen,  five  months  advanced  in  pregnancy,  swal¬ 
lowed  an  ounce  of  the  tincture  of  muriate  of  iron  in  four  doses  in  one 
day,  for  the  purpose  of  inducing  abortion.  Great  irritation  of  the 
whole  urinary  system  followed ;  but  this  was  speedily  removed,  and 
she  recovered.  Another  case  of  recovery  from  a  large  dose  of  this 
preparation  has  been  recently  reported  by  Mr.  Amyot.  A  healthy 
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married  female  swallowed  by  mistake  for  an  aperient  draught,  one 
ounce  and  a  half  of  the  tincture  of  muriate  of  iron.  She  immediately 
ejected  a  portion,  and  violent  retching  continued  for  some  time.  There 
was  great  swelling  of  the  glottis,  cough,  with  difficulty  of  swallowing. 
These  symptoms  were  followed  by  heat  and  dryness  of  the  throat,  with 
a  pricking  sensation  along  the  course  of  the  oesophagus  and  stomach  ; 
and  in  the  afternoon  a  quantity  of  dark  grumous  blood  was  vomited. 
The  motions  were  black,  owing  doubtless  to  the  action  of  sulphur 
upon  the  metal.  In  about  a  month  the  patient  was  perfectly  restored 
to  health.  (Provincial  Journal,  April  7  and  21,  1847,  180.) 

Treatment. — -In  poisoning  by  either  salt  of  iron,  magnesia  or  the 
alkaline  carbonates  should  be  freely  given. 

Chemical  analysis. — The  muriatic  acid  may  be  detected  by  ni¬ 
trate  of  silver  and  nitric  acid,  while  the  peroxide  of  iron  is  imme¬ 
diately  indicated  by  a  precipitate  of  Prussian  blue  on  adding  a  solu¬ 
tion  of  Ferrocyanide  of  'potassium.  The  Sulphocyanide  of  potassium 
gives  a  deep  blood-red  colour ;  and  the  hydrosulphuret  of  ammonia  a 
black  precipitate.  The  ferrocyanide  of  potassium  gives  a  green  tint 
when  the  iron  is  in  small  quantity,  when  the  liquid  is  much  diluted, 
and  the  solution  is  very  acid. 

PREPARATIONS  OF  BISMUTH. 

Subnitrate  op  bismuth.  Pearl-white.  Magistery  ofbismuth. 
— This  substance,  in  a  dose  of  two  drachms,  caused  the  death  of  an 
adult  in  nine  days.  There  was  burning  pain  in  the  throat,  with  vo¬ 
miting  and  diarrhoea, — coldness  of  the  surface,  and  spasms  of  the 
extremities, — also  a  strong  metallic  taste  in  the  mouth.  On  inspec¬ 
tion,  the  fauces,  larynx,  and  oesophagus  were  found  inflamed ;  and 
there  was  inflammatory  redness  in  the  stomach  and  throughout  the 
intestinal  canal.  (Sobernheim,  335.)  In  a  case  mentioned  by  Dr. 
Traill,  a  man  took  by  mistake  six  drachms  of  the  subnitrate,  in  di¬ 
vided  doses,  in  three  days.  He  suffered  from  vomiting,  and  pain  in 
the  abdomen  and  throat,  but  finally  recovered.  (Outlines,  115.)  These 
cases  are  sufficient  to  prove  that  a  substance  very  slightly  soluble  in 
water,  may  exert  a  powerfully  poisonous  action  on  the  human  system. 

Chemical  analysis. — This  substance  is  commonly  seen  under  the 
form  of  a  white  powder,  or  occasionally  in  semitransparent  pearly 
crystals.  1 .  The  powder  is  blackened  by  Hydrosulphuret  of  ammonia,  in 
which  respect  it  resembles  a  salt  of  lead.  2.  It  is  turned  of  a  yellow 
colour,  passing  to  a  deep  chocolate-brown,  with  Iodide  of  potassium . 
It  is  scarcely  soluble  in  water,  but  readily  dissolves  in  nitric  acid ; 
and  when  this  solution  is  added  to  a  very  large  quantity  of  water,  the 
subnitrate,  if  the  liquid  be  not  too  acid,  is  again  precipitated.  In  this 
respect  it  resembles  only  chloride  of  antimony ;  but  it  is  known  from 
this  compound  by  the  action  of  sulphuretted  hydrogen,  or  hydrosul¬ 
phuret  of  ammonia.  (See  p.  494.) 
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PREPARATIONS  OF  CHROME. 

The  only  compound  of  chrome  which  requires  any  notice  as  a  poi¬ 
son  is  the  Bichromate  of  Potash. 

This  salt  is  extensively  used  in  the  art  of  dyeing ;  and  one  death  is 
reported  to  have  occurred  from  it  in  1837-8,  hut  the  particulars  are 
unknown.  There  is  no  doubt  that  it  is  an  irritant  as  well  as  a  corro¬ 
sive  poison,  affecting  also  powerfully  the  nervous  system.  In  animals 
it  has  produced  in  small  doses  vomiting,  diarrhoea,  paralysis,  and  death 
in  a  few  hours.  It  appears  that,  like  some  other  metallic  salts,  it 
has  a  local  action  when  in  a  state  of  concentrated  solution  ;  and  thus 
it  has  been  observed,  in  some  cases,  to  produce  extensive  sores  on  the 
hands  of  dyers,  owing  to  frequent  contact  with  the  liquid.  According 
to  Dr.  Baer  this  is  only  likely  to  happen  when  the  skin  is  abraded ; 
but  the  skin  may  be  slowly  destroyed  by  the  salt.  (Beck’s  Med.  Jur., 
823.) 

Well-observed  instances  of  poisoning  by  this  compound,  which  is 
now  extensively  used  in  the  arts,  are  rare ;  and,  therefore,  the  details 
of  the  following  case,  communicated  to  the  Medical  Gazette  (xxxiii. 
734)  by  Mr.  Wilson  of  Leeds,  are  of  great  practical  interest.  A  man, 
aged  sixty-four,  was  found  dead  in  his  bed,  twelve  hours  after  he  had 
gone  to  rest.  He  had  been  heard  to  snore  loudly  during  the  night, 
but  this  had  occasioned  no  alarm  to  his  relatives.  When  discovered, 
he  was  lying  on  his  left  side,  his  lower  extremities  being  a  little  drawn 
up  to  his  body  :  his  countenance  was  pale,  placid,  and  composed  ;  eyes 
and  mouth  closed ;  pupils  dilated ;  no  discharge  from  any  of  the  out¬ 
lets  of  the  body ;  no  marks  of  vomiting  or  diarrhoea,  nor  any  stain 
upon  his  hands  or  person,  or  upon  the  bed-linen  or  furniture.  The. 
surface  was  moderately  wrarm.  Some  dye-stuff,  in  the  form  of  a  black 
powder,  was  found  in  his  pocket.  On  inspection,  the  brain  and  its 
membranes  were  healthy  and  natural ;  there  was  neither  congestion 
nor  effusion  in  any  part.  The  thoracic  viscera  were  equally  healthy, 
as  well  as  those  of  the  abdomen,  with  the  exception  of  the  liver,  which 
contained  several  hydatids.  A  pint  of  a  turbid  inky -looking  fluid  was 
found  in  the  stomach.  The  mucous  membrane  was  red  and  very  vas¬ 
cular,  particularly  at  the  union  of  the  cardiac  extremity  with  the 
oesophagus :  this  was  ascribed  to  the  known  intemperate  habits  of  the 
deceased.  In  the  absence  of  any  obvious  cause  for  death,  poison 
was  suspected ;  and  on  analysing  the  contents  of  the  stomach,  they 
were  found  to  contain  bichromate  of  potash ; — the  dye-powder 
taken  from  the  man’s  pocket,  consisted  of  this  salt  mixed  with  cream 
of  tartar  and  sand.  It  is  remarkable  that  in  this  case  there  was  nei  - 
ther  vomiting  nor  purging.  The  salt  does  not  appear  to  have  operated 
so  much  by  its  irritant  properties,  as  by  its  indirect  effects  on  the 
nervous  system.  This,  however,  is  by  no  means  an  unusual  occur¬ 
rence,  even  with  irritants  far  more  powerful  than  the  bichromate  of 
potash.  The  following  case  occurred  to  Dr.  Baer  of  Baltimore.  A 
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man,  in  drawing  off  a  solution  of  the  bichromate  by  a  syphon,  acci¬ 
dentally  received  a  small  quantity  into  his  mouth.  In  a  few  minutes 
he  perceived  great  heat  in  the  throat  and  stomach,  and  this  was  fol¬ 
lowed  by  violent  vomiting  of  blood  and  mucus.  The  vomiting  conti¬ 
nued  incessantly  until  his  death,  which  took  place  in  five  hours.  On 
dissection,  the  mucous  membrane  of  the  stomach,  duodenum,  and  about 
one-fifth  of  the  jejunum,  was  destroyed  in  patches.  (Beck’s  Med.  Jur., 
823.)  In  this  instance  the  salt  acted  as  an  irritant.  The  two  cases  here 
given,  show  that  the  bichromate  of  potash  is  a  very  active  poison ;  and, 
as  it  is  largely  employed  in  the  arts,  it  deserves  the  attention  of  medical 
jurists. 

Dr.  Berndt  observed  that  thirty  grains  of  the  bichromate,  introduced 
into  a  wound  on  the  back  of  a  dog,  produced  vomiting,  paralysis  of  the 
hinder  extremities,  and  death  in  eleven  hours.  This-  gentleman  found 
that  the  Chromate  was  as  active  a  poison  as  the  Bichromate,  but 
that  the  Protoxide  (green  oxide)  of  Chromium  was  inert.  (See  Brit, 
and  For.  Med.  Rev.  April  1839,  xiv.  506.) 

Treatment.— Besides  emetics,  carbonate  of  magnesia  or  chalk, 
mixed  up  in  a  cream  with  water,  should  be  given. 

Chemical  analysis. — This  is  an  acid  salt,  easily  known  from  all 
the  other  metallic  poisons,  by  its  being  in  crystals  of  a  deep  orange-red 
colour.  It  is  readily  soluble  in  water,  and  the  solution  has  the  rich 
orange-colour  of  the  salt.  It  has  an  acid  reaction.  It  may  be  iden¬ 
tified  by  the  following  tests : — I.  The  solution  is  precipitated  of  a  rich 
red  colour,  by  Nitrate  of  silver.  2.  Of  a  bright  yellow,  by  the  Acetate 
of  lead.  3.  Of  a  dingy  green,  by  a  current  of  Sulphuretted  hydrogen 
gas.  Potash  may  be  discovered  in  it  by  the  action  of  chloride  of 
platina. 

SALTS  OF  PLATINA,  PALLADIUM,  AND  OTHER  METALS. 

The  salts  of  Platina,  Palladium,  Iridium,  Rhodium,  Osmium, 
Cobalt,  Nickel,  Manganese,  Cerium,  and  Uranium,  also  pos¬ 
sess  an  irritant  action,  partly  depending  on  the  acids  with  which  they 
are  combined.  According  to  the  experiments  of  Gmclin  on  animals,  the 
Oxide  of  Osmium  appears  to  be  the  most  active  poison  among  them. 
They  are  products  of  art  not  met  with  in  common  life  ;  and,  so  far  as 
I  can  ascertain,  they  have  never  been  taken  as  poisons  by  man.  It  is 
unnecessary,  therefore,  to  occupy  space  by  detailing  the  chemical  pro¬ 
cesses  whereby  they  may  be  identified ;  these  will  be  found  fully  de¬ 
scribed  in  all  works  on  chemistry.  This  concludes  the  history  of  the 
Mineral  Irritant  Poisons. 
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CHAPTER  XXXI. 

DIVISION  OP  VEGETABLE  POISONS — MODE  OE  ACTION  OP  VEGETABLE 

IRRITANTS.  ALOES.  ANEMONE.  ARUM  MACULATUM.  BRYONY. 

CAYENNE  PEPPER.  CELANDINE.  COLOCYNTH.  DAFFODIL.  ELA- 

TERIUM.  ELDER.  EUPHORBIUM.  HYSSOP.  JATROPHA  CURCAS. 

JALAP.  MANCHINEEL.  MEZEREON.  MUSTARD.  RANUNCULUS. 

SAVIN.  SCAMMONY.  SORREL.  STAVESACRE. 

The  poisonous  substances  of  an  irritant  nature,  which  belong  to  the 
vegetable  kingdom,  are  very  numerous  as  a  class  ;  but  it  will  here  be 
necessary  to  notice  only  those  which  have  either  caused  death,  or  given 
rise  to  accidental  poisoning. 

The  true  vegetable  irritants,  soon  after  they  are  swallowed,  produce 
severe  pain  in  the  abdomen,  accompanied  by  vomiting  and  diarrhoea. 
There  are  rarely  any  cerebral  symptoms,  and  no  convulsions  :  the  oc¬ 
currence  of  the  former  would  place  them  in  the  class  of  Narcotics, 
and  of  the  latter  in  that  of  the  Narcotico-Ikritants. 

It  must  be  admitted,  however,  that  the  operation  of  many  of  them  is 
by  no  means  clearly  defined.  Stupor,  delirium,  and  convulsions  are  oc¬ 
casionally  observed :  hence  the  distinction  between  some  vegetables, 
here  placed  among  irritants,  and  those  which  are  assigned  to  the  nar- 
cartico-irritant  class,  is  purely  arbitrary.  Further  experience  may 
hereafter  lead  to  a  better  knowledge  of  their  modus  operandi,  and  to 
an  improved  classification.  One  circumstance  is  worthy  of  remark. 
The  effects  of  narcotico-irritant  poisons  can  commonly  be  traced  to  the 
presence  of  a  poisonous  alkaloid  in  the  vegetable.  Among  the  irri¬ 
tants,  the  effects  appear  to  be  principally  due  to  the  presence  of  an 
acrid  oil  or  resin.  There  is  only  one,  the  Delphinium  Staphysagria, 
in  which  an  alkaloidal  principle,  Delphinia,  has  been  found  to  exist. 

Some  of  the  vegetable  irritants  act  especially  on  the  bowels,  and,  in 
mild  doses,  are  safely  used  as  purgatives.  In  large  doses  they  produce 
hypercatharsis,  and  in  old  and  young  subjects  are  apt  to  cause  death 
by  exhaustion.  There  are,  however,  but  few  instances  recorded  of  their 
fatal  action  on  the  human  body ;  and  the  little  that  is  known  concerning 
their  operation  as  poisons,  is  chiefly  derived  from  the  experiments  per¬ 
formed  by  Orfila  on  animals.  The  changes  found  after  death  are  con- 
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fined  to  irritation  and  inflammation  of  the  alimentary  canal.  These 
substances  (if  we  except  Savin)  are  rarely  resorted  to  by  the  suicide  or 
murderer, — for  large  doses  are  required,  and  their  fatal  operation 
even  in  these  cases  is  rendered  uncertain  by  the  circumstance  that  they 
excite  vomiting,  and  are  then  commonly  expelled  from  the  stomach. 

Treatment. — In  cases  of  poisoning  by  the  vegetable  irritants, 
emetics  should  be  freely  employed,  and  when  the  poisonous  vegetable 
is  expelled,  antiphlogistic  measures  may  be  used.  If  the  seat  of  pain 
should  indicate  that  the  poison  has  reached  the  bowels,  purgatives  or 
cathartic  enemata  may  be  administered.  The  strength  of  the  indi¬ 
vidual  should  be  supported. 

A  selection  of  the  vegetable  irritants  will  be  here  given  in  an  alpha¬ 
betical  order,  as  this  appears  better  adapted  for  practical  purposes  than 
any  botanical  arrangement. 

The  following  is  a  list  of  some  of  those  vegetable  substances  which 
are  considered  to  act  as  irritant  poisons.  Aloes,  Anemone,  Arum, 
Bryony,  Capsicum,  Castor  Seeds,  Celandine,  Colocynth,  Creasote, 
Croton  Seeds  and  Oil,  Daffodil,  Elaterium,  Elder,  Euphorbium,  Gam¬ 
boge,  Hyssop,  Jatropha,  Jalap,  Manchineel,  Mezereon,  Mustard,  Ra¬ 
nunculus,  Savin,  Scammony,  Stavesacre,  Oil  of  Tar,  Oil  of  Turpentine, 
Decayed  Vegetable  Matter. 

ALOES. 

This  well-known  inspissated  juice  of  several  varieties  of  plants,  acts 
as  a  purgative  in  doses  varying  from  five  to  twenty  grains.  When 
given  in  larger  doses  or  frequently  repeated  it  excites  violent  purging. 
It  requires  often  many  hours  for  its  operation :  it  is  less  irritating 
than  jalap  or  scammony,  and  it  appears  to  act  especially  on  the  large 
intestines. 

Aloes,  mixed  with  gamboge  and  colocynth,  are  said  to  be  the  basis 
of  a  certain  quack-medicine,  sold  under  the  name  of  Morison’s  Pills. 
These  have  proved  fatal  in  many  instances  from  the  exhaustion  pro¬ 
duced  by  excessive  purging,  owing  to  the  large  quantity  of  these  pills, 
taken  in  frequently-repeated  doses.  Our  knowledge  of  the  symptoms 
and  post-mortem  appearances  produced  by  these  irritants,  is,  indeed, 
chiefly  derived  from  the  cases  which  have  proved  fatal  under  this  per¬ 
nicious  treatment.  In  the  seventeenth  volume  of  the  Medical  Gazette, 
will  be  found  four  cases  of  this  description.  The  most  prominent  symp¬ 
tom  was  excessive  diarrhoea,  with  the  discharge  of  large  quantities  of 
mucus  and  blood;  the  individual  became  emaciated,  and  slowly  sank  from 
exhaustion.  In  some  instances,  the  symptoms  are  those  of  inflam¬ 
mation  and  idceration  of  the  bowels.  In  1836,  a  man  was  convicted 
of  having  caused  the  death  of  a  person  by  the  administration  of  these 
pills  ;  in  this  instance  the  death  of  the  deceased  was  clearly  due  to  the 
medicine, — and  on  inspection,  the  stomach  was  found  inflamed  and 
ulcerated  ;  the  mucous  membrane  of  the  small  intestines  was  injected 
and  softened,  and  there  was  the  appearance  of  effused  lymph  upon  it. 
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An  ingenious  attempt  was  made  in  the  defence  to  draw  a  statement 
from  the  medical  witness,  that  the  good  effects  of  some  medicines  in¬ 
variably  increased  in  proportion  to  the  quantities  taken  !  — this  anti- 
homoeopathic  proposition  was,  however,  very  properly  rejected.  In 
all  cases,  it  must  be  remembered,  that  these  drastic  purgatives  may 
cause  serious  symptoms,  or  even  death,  when  administered  to  young 
infants,  or  to  persons  debilitated  by  age  or  disease  ;  nor  is  it  necessary 
that  the  dose  should  be  very  large  for  fatal  effects  to  follow.  The  medical 
question  here  may  be,  whether  the  medicine  caused  death  directly,  or 
whether  it  simply  accelerated  it.  Hicrapicra  appears  to  be  a  popular 
aloetic  compound,  and  one  death  is  recorded  to  have  been  produced  by 
this  in  1837-8.  In  another  instance  death  was  caused  by  an  individual 
taking  aloes  in  nitric  acid,  in  which  case  the  mineral  acid  was  most 
probably  the  destructive  agent.  A  singular  case  occurred  in  Germany 
a  few  years  since,  wherein  a  medico-legal  question  was  raised  respect¬ 
ing  the  poisonous  properties  of  aloes.  A  woman,  aged  43,  not 
labouring  under  any  apparent  disease,  swallowed  two  drachms  of 
powdered  aloes  in  coffee.  Violent  diarrhoea  supervened,  and  she  died 
the  following  morning,  twelve  hours  after  having  taken  the  medicine. 
On  inspection,  the  stomach  was  found  partially,  and  the  small  intes¬ 
tines  extensively,  inflamed.  There  were  no  other  particular  ap¬ 
pearances  to  account  for  death,  and  this  was  referred  to  the  effect  of 
the  aloes. 

This  case  appears  to  show  that  aloes  possesses  an  irritant  action.  A 
large  dose,  given  to  a  person  debilitated  by  disease,  might  easily  cause 
death,  as  the  result  of  exhaustion  from  hypercatharsis. 

Analysis.— Powdered  aloes  has  a  snuff-brown  colour.  "When 
heated  it  gives  off  a  thick  vapour,  having  the  peculiar  odour  of  this 
substance :  it  melts  and  burns  with  a  smoky  flame,  leaving  an 
abundant  carbonaceous  ash.  Strong  nitric  acid  dissolves  it,  and 
acquires  a  rich  red-brown  colour.  Sulphuric  acid  gives  with  it  a 
yellow-brown  colour : — a  persalt  of  iron,  a  deep  purple-black.  It  is 
soluble  in  water  and  alcohol ;  the  solution  is  slightly  acid,  and  has  an 
intensely  hitter  persistent  taste. 

ANEMONE. 

This  is  a  genus  of  plants  comprising  several  species,  all  possessed  of 
irritating  properties  in  the  moist  state,  but  which  they  appear  to  lose 
in  great  part  when  dried  or  exposed  to  heat,  owing  to  the  presence  of  a 
volatile  principle,  Anemonine.  These  plants  have  a  strong  acrid  burning 
taste,  which  is  stronger  in  the  root  than  in  the  leaves.  The  Anemone 
Pulsatilla  (Wind -Elo web),  and  Anemone  Peatensis,  are  the  two 
principal  varieties.  Small  doses  of  the  extract  of  the  latter  produced, 
according  to  Stork,  an  increased  flow  of  urine,  pain  in  the  abdomen, 
and  diarrhoea.  The  different  parts  of  these  vegetables  have  a  local 
irritant  action.  All  that  is  known  concerning  their  operation  on  the 
human  subject,  is  comprised  in  the  following  cases.  Haller  and 
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Bockler  remarked  that  they  caused  vesication  of  the  skin,  and  that 
the  distilled  water  produced  nausea  and  vomiting.  Orfila  relates  that 
an  apothecary  suffered  from  irritation  of  the  eyes,  colic,  and  vomiting, 
after  having  bruised  some  anemone  pulsatilla.  (Toxicologie,  ii.  133.) 
Bulliard  reports  the  case  of  a  man  who  applied  the  bruised  leaves  of 
the  plant  to  the  calf  of  his  leg.  There  was  great  pain  for  ten  or 
twelve  hours,  and  the  local  irritation  was  so  severe  that  inflammation 
and  gangrene  followed.  (Orfila,  ib. ;  also  Wi  Inner  Die  Wirkung  der 
Arzneimittel,  i.  178.)  No  instance  is  recorded  of  the  plant  having 
destroyed  human  life,  hut  experiments  on  animals  show  that  it  will 
act  fatally  like  other  irritants  ;  and  that  it  causes  most  violent  inflam¬ 
mation  in  all  parts  of  the  alimentary  canal.  In  some  instances  symp¬ 
toms  indicative  of  an  affection  of  the  nervous  system  appeared. 

Analysis. — The  nature  of  this  poison  can  only  be  determined  by 
the  botanical  characters  of  the  plant. 

ARUM  MACULATUM. 

This  is  a  well-known  hedge-plant,  the  juice  of  which  possesses 
irritating  properties,  which  appear  to  depend  on  a  volatile  principle, 
as  they  are  lost  on  desiccation  or  distillation  with  water.  The  plant 
has  a  local  irritant  action  ;  but  a  sharp  hot  taste  is  only  perceived  after 
some  time.  The  leaves  appear  to  be  the  most  acrid  parts  of  the 
plant.  In  an  instance  reported  by  Bulliard,  three  children  ate  of  the 
leaves :  violent  convulsions  supervened, — one  child  died  in  twelve  and 
another  in  sixteen  days ;  the  third  child,  after  suffering  from  diarrhoea, 
recovered.  It  was  observed  that  the  tongue  became  so  swollen  in 
these  cases  that  there  was  great  difficulty  of  deglutition.  (Wibmer, 
Op.  cit.,  i.  338.)  Dr.  Christison  states  that  lie  has  known  acute 
burning  pain  of  the  mouth  and  throat,  pain  of  the  stomach,  vomiting, 
colic,  and  some  diarrhoea,  occasioned  by.  eating  two  leaves.  (On 
Poisons,  602.)  Orfila  found  that  the  fresh  root  killed  dogs  in  from 
twenty-four  to  thirty-six  hours  : — the  intestinal  canal  was  found 
inflamed. 

Analysis. — This  poisonous  plant  can  only  be  recognised  by  its 
botanical  characters :  it  is  very  commonly  found  in  hedge-rows  during 
spring,  and  is  vulgarly  known  in  some  counties  under  the  name  of 
Cuckow-pint  or  Wake-robin. 

BRYONY. 

The  roots  of  black  and  white  Bryony  contain  a  bitter  principle, 
Bryonine ,  which  is  soluble  in  water,  and  to  which  they  appear  to  owe 
their  violent  irritating  properties.  The  powdered  root  when  swallowed 
produces  severe  pain,  vomiting  and  purging,  and  after  death  the 
stomach  and  iutestines  are  found  highly  inflamed.  Two  cases  of  the 
poisonous  action  of  black  bryony  on  the  human  subject  are  recorded. 
In  one  a  female  recently  delivered,  had  been  ordered  by  her  medical 
attendant  to  take  an  ounce  of  the  black  bryony  root  in  a  pint  of 
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water,  and  to  have  an  injection  of  a  concentrated  decoction  of  the 
root.  She  died  in  four  hoars,  and  on  examining  the  motions,  it  was 
found  that  the  lining  membrane  of  the  rectum  had  been  passed  with 
them.  Inspection  of  the  body  was  not  allowed.  (Orfila,  ii.  82).  A 
second  case  is  quoted  by  Dr.  Christison,  in  which  a  man  took  two 
glasses  of  an  infusion  of  the  root  to  cure  ague.  He  was  seized  with 
violent  tormina  and  diarrhoea,  which  nothing  could  arrest,  and  which 
soon  terminated  fatally.  (Op.  cit.  594.)  Dr.  Pereira  saw  a  case  of 
poisoning  by  black  bryony  in  which  the  symptoms  were  those  of 
cholera.  The  woman  recovered.  (Mat.  Med.  ii.  1509). 

The  black  bryony  (Bryonia  Nigra)  is  seen  in  large  irregular 
pieces :  these  are  sometimes  of  considerable  size,  and  so  distorted  as  to 
present  some  appearance  to  the  human  figure.  The  herbalists  sell  it 
under  the  name  of  Mandrake  root :  but  the  true  Mandrake  or  Man- 
dr  agora  officinalis  is  a  narcotico-irritant  poison.  The  black  bryony 
root  is  sometimes  employed  by  quacks  as  an  internal  medicine,  and  is 
therefore  liable  to  occasion  accidents.  It  is  frequently  applied  ex¬ 
ternally  to  promote  the  absorption  of  extravasated  blood. 

The  black  bryony  grows  abundantly  in  hedges,  with  a  long  creeping 
stem :  it  is  often  called  the  wild  vine,— it  produces  in  the  autumn 
greenish  berries,  which  slowly  acquire  a  dull  red  colour. 

CAPSICUM. 

Capsicum,  under  the  form  of  Cayenne  Pepper,  is  reported  to 
have  destroyed  life  in  one  case  in  1837-8,  but  the  particulars  are  not 
stated.  This  substance  owes  its  hot  taste  and  irritant  properties  to  an 
acrid  soft  resin,  Capsicin  (a  compound  of  resin  and  essential  oil). 
When  the  powder  or  the  oil  is  taken  in  large  doses,  it  produces  severe 
pain,  followed  by  inflammation  of  the  oesophagus  and  stomach.  In 
powder  it  is  well  known  to  have  a  peculiar  smell  and  a  very  hot  taste : 
this  is  owing  to  the  volatility  of  the  capsicin.  Its  local  action  is 
such  that  it  will  produce  vesication  of  the  skin.  With  the  exception 
of  the  case  above  mentioned,  I  have  never  heard  of  any  accident  arising 
from  its  use.  It  may  be  stated  that  the  medicinal  dose  of  the  powder 
is  from  five  to  ten  grains, — of  the  tincture  from  ten  minims  to  one 
drachm.  The  powder  would  be  known  by  its  insolubility,  its  red 
colour,  its  odour,  and  hot  burning  taste. 

CELANDINE. 

All  that  we  know  of  this  vegetable  irritant  (Chelidonium  Majus) 
is  derived  from  the  experiments  of  Orfila  on  dogs.  The  aqueous 
extract  produced  severe  symptoms  of  irritation,  followed  by  death, — - 
the  poisonous  principle  appears  to  become  after  a  time  absorbed,  and  to 
act  on  the  nervous  system.  After  death  the  mucous  membrane  of  the 
stomach  was  found  intensely  inflamed.  (Op.  cit.  ii.  118.) 
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COLOCYNTH. 

This  substance,  known  as  Bitter  Apple,  is  used  in  the  form  of 
powder,  extract,  or  decoction.  It  is  properly  ranked  among  vegetable 
irritant  poisons,  as  it  has  caused  death  in  several  instances.  In  whatever 
form  it  is  taken,  it  produces,  in  large  doses,  severe  pain  in  the  stomach 
and  bowels,  with  the  most  violent  purging, — the  stools  being  mixed  with 
mucus  and  blood.  After  death  the  mucous  membrane  of  the  stomach 
and  intestines  has  been  found  highly  inflamed.  From  the  cases  col¬ 
lected  by  Wibmer,  it  would  appear  that  one  drachm  of  colocynth 
administered  in  a  clyster  caused  death.  (Op.  cit.  i.  227.)  Dr. 
Christison  quotes  the  case  of  a  female  who  died  after  incessant  vomit¬ 
ing  and  purging  from  a  dose  equal  to  a  teaspoonful  and  a  half.  (On 
Poisons,  595.)  The  extract  of  three  apples  caused  bloody  diarrhoea 
and  death,  and  in  another  instance  bloody  stools,  with  spasms  in  the 
limbs,  were  produced  by  a  single  apple  :  the  individual  with  difficulty 
recovered.  In  one  fatal  case  mentioned  by  Orfila,  the  patient  swallowed 
two  glasses  of  a  decoction  of  colocynth, — colic,  burning  pain  in  the 
bowels,  diarrhoea,  and  intense  thirst  followed  :  the  symptoms  some- 
wffiat  resembled  those  caused  by  arsenic.  The  man  sank  under  the 
effects  in  less  than  four  days,  and  on  inspecting  the  body,  the  intes¬ 
tines  were  found  glued  together,  inflamed,  and  covered  with  black 
spots :  the  mucous  membrane  of  the  stomach  was  detached  and 
ulcerated.  The  liver,  kidneys,  and  bladder  were  also  inflamed. 
(Toxicol,  ii.  93.)  The  substance  which  is  extensively  sold  to  the  public 
in  shops  under  the  name  of  Pill.  Cochice ,  is,  according  to  Dr.  Pereira, 
a  spurious  extract  of  colocynth  mixed  with  gamboge,  (ii.  1676.) 

The  medicinal  dose  of  the  powder  is  from  two  to  ten  grains ;  of  the 
extract  from  five  to  twenty  grains. 

Analysis. — The  preparations  of  colocynth  have  an  intensely  hitter 
taste.  This  is  owing  to  the  presence  of  a  bitter  principle  ( Colo - 
cynthin)  which  forms  a  large  proportion  of  the  watery  extract. 

The  'powder  is  of  a  light  brown  colour — changed  to  a  dark  brown 
(artificial  tannin)  by  strong  nitric  acid,  and  speedily  carbonized  by 
strong  sulphuric  acid.  It  acquires  a  blueish-grey  colour  by  the  action 
of  iodine-water.  A  solution  of  green  sulphate  of  iron  produces  no 
change  in  it ;  but  it  is  darkened  by  the  persulphate.  When  heated, 
an  inflammable  vapour  is  evolved,  and  a  carbonaceous  alkaline  ash  is 
left  as  a  residue. 

The  seeds  are  small,  and  resemble  the  pips  of  the  apple,  except  that 
they  are  of  a  lighter  brown  colour  and  are  flatter. 

DAPFODIL. 

A  watery  extract  of  this  plant  (Narcissus)  administered  to  dogs 
was  found  by  Orfila  to  cause  vomiting  and  other  symptoms  of  local 
irritation,  followed  by  death.  It  acts  upon  the  nervous  system,  as 
well  as  locally  upon  the  mucous  membrane  of  the  stomach,  which 
was  found  deeply  reddened  in  some  of  the  experiments. 
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ELATERIUM. 

This  is  the  dried  juice  of  the  Momordica  Elaterium  obtained  by 
pressure  and  subsidence.  It  is  an  irritant  substance,  and  is  well 
known  as  a  drastic  purgative.  These  properties  are  owing  to  the 
presence  of  a  crystallizable  principle  Elaterine,  which  forms  from  5  to 
26  per  cent,  of  the  extract,  a  circumstance  which  is  sufficient  to 
account  for  the  uncertainty  of  its  effects  in  given  doses.  Elaterium  is 
a  very  active  substance,  producing  severe  vomiting  and  purging  in  the 
dose  of  a  grain.  Even  from  1-1 6th  to  l-8th  of  a  grain  will  often 
act  violently  on  the  bowels.  Like  other  irritant  purgatives,  it  may 
be  criminally  used  for  the  purpose  of  procuring  abortion,  although  it 
has  no  specific  action  on  the  uterus.  The  medicinal  dose  is  from 
1-1 6th  to  one-half  of  a  grain, 

Analysis. — Elaterium  is  a  pale  greyish-green  amorphous  substance, 
very  slightly  soluble  in  alcohol,  forming  a  green  solution.  "When  heated 
on  platina  it  leaves  an  alkaline  ash. 

The  following  case  of  poisoning  by  Elaterium  is  related  by  Dr. 
Beck.  A  female  in  Boston  took  a  quack  medicine,  i.  e.  four  pills,  con¬ 
sisting  of  rather  less  than  two  grains  and  a  half  of  elaterium  and 
sixteen  grains  of  rhubarb.  Incessant  vomiting  and  purging  followed, 
under  which  she  sank,  thirty-six  hours  after  the  last  pill  was  taken. 
On  dissection  the  mucous  membrane  of  the  stomach  was  found  to  be 
highly  injected,  the  colon  contracted,  and  all  the  intestines  inflamed. 
The  other  viscera  were  healthy. 

ELDER. 

Dr.  Christison  states  that  the  leaves  and  flowers  of  the  common 
elder  (Sambucus  Nigra)  act  as  an  irritant  poison,  having  caused  in 
a  boy  severe  inflammation  of  the  bowels  which  lasted  for  eight  days. 
(Op.  cit.  607 ;  and  Ed.  Med.  and  Sur.  Jour,  xxxiii.  73).  The  berries 
of  this  tree  do  not,  however,  appear  to  possess,  in  the  ripe  state,  any 
noxious  properties.  The  following  case  of  poisoning  by  the  expressed 
juice  of  the  roots  is  reported.  (See  Med.  Gaz.  xxxv.  96.)  A  weakly 
woman,  54  years  of  age,  who  had  been  sick  all  day,  and  thrown  up  a 
quantity  of  greenish  matter,  which  she  regarded  as  bile,  was  persuaded 
by  her  husband  to  take  two  tablespoonfuls  of  the  juice  of  the  fresh 
elder-root,  which  he  himself  had  dug  up,  shaved  down,  and  pressed. 
The  woman  soon  after  complained  of  severe  pain  in  the  abdomen.  She 
was  ordered  some  infusion  of  senna,  but  did  not  take  it,  as  the  bowels 
began  almost  immediately  to  act  copiously.  Next  day  the  symptoms 
were  those  of  enteritis,  which  proved  fatal. 

The  berries  in  a  crude  state  excite  nausea  and  purging. 

EUPHORBIUM. 

This  is  a  gum-resin,  the  inspissated  extract  of  a  genus  of  plants 
which  have  a  milky  juice,  and  are  known  under  the  name  of  Euphorbia 

L  L 


514 


POISONING  BY  EUPHORBIUM  AND  GAMBOGE. 


or  Spurge.  The  extract  contains  nearly  half  its  weight  of  an  acrid 
resin,  which  acts  like  an  irritant,  producing  griping  pains  and  diarrhoea. 
After  death  the  mucous  membrane  of  the  stomach  and  intestines  is 
found  inflamed.  In  one  instance  a  teaspoonful  swallowed  by  mistake 
produced  burning  heat  in  the  throat  and  stomach,  with  vomiting. 
The  individual  died  in  three  days.  (Christison,  588.)  It  is  used  in 
veterinary  medicine,  and  may  thus  occasion  poisoning  by  mistake. 
The  seeds  and  root  of  several  varieties  are  equally  poisonous.  The 
following  is  a  case  of  poisoning  by  the  Euphorbium  Peplus  (Petty 
Spurge).  A  boy,  set.  6,  ate  the  plant  by  mistake.  He  was  seized 
with  vomiting  and  purging,  spasms,  small  pulse,  inability  to  swallow, 
insensibility,  and  cold  extremities.  He  sank  under  these  symptoms, 
and  on  inspection,  the  tonsils,  fauces,  pharynx,  and  larynx  were  found 
much  inflamed,  and  containing  a  green-coloured  mucus.  The  mucous 
membrane  of  the  stomach  and  intestines  was  very  red,  but  the  large 
intestines  were  healthy,  with  the  exception  of  the  muscular  coat,  which 
was  vascular.  The  bladder  was  contracted  :  the  lungs  healthy,  as 
well  as  the  substance  of  the  brain.  The  veins  of  the  dura  mater  were 
distended.  (Beck’s  Med.  Jur.  832;  and  Med.  Chir.  Rev.  vii.  275). 
Orfila  quotes  what  appears  to  be  a  somewhat  doubtful  case,  in  which 
a  woman  died  in  half  an  hour  from  about  twenty -five  grains  of  the 
root.  (Toxicol,  ii.  104.)  There  is  no  doubt  that  euphorbium  is  a 
very  acrid  substance,  and  that  in  all  its  forms,  it  possesses  a  strong 
local  irritant  action. 

Analysis. — Euphorbium  in  powder  has  a  light  fawn  colour.  Strong 
nitric  acid  dissolves  it,  and  forms  a  brown  liquid  (artificial 
tannin.)  Strong  sulphuric  acid  turns  it  of  a  dark  reddish-brown 
colour.  Potash  gives  to  it  a  yellowish  tint.  Green  sulphate  of  iron 
and  iodine  water  produce  in  it  no  apparent  change.  Alcohol  dissolves 
a  portion  (resin)  which  is  precipitated  of  a  milky-white  when  water  is 
added.  When  heated  on  platina-wire  it  does  not  melt ;  but  gives  off 
a  dense  vapour  which  burns  with  a  smoky  flame,  and  leaves  a  grey 
residue,  containing  potash,  lime  and  oxide  of  iron. 

GAMBOGE. 

It  appears  from  experiments  on  animals  performed  by  Orfila,  (ii.  96) 
and  other  toxicologists,  (Wibmcr,  Garcinia)  that  this  gum-resin  is,  in 
large  doses,  an  irritant  poison,  but  not  of  a  very  active  kind.  It  has 
a  peculiar  taste,  and  when  mixed  with  water,  a  very  peculiar  odour. 
The  medicinal  dose  is  from  one  to  three  or  four  grains.  In  large 
doses  it  produces  pain,  vomiting,  with  other  signs  of  irritation  in  the 
alimentary  canal,  and  after  death  the  stomach  is  found  inflamed. 

In  small  doses  frequently  repeated,  it  causes,  like  colocynth,  hyper¬ 
catharsis,  attended  with  debility  and  exhaustion  leading  to  death,  i 
The  effects  which  it  produces  have  been  already  described  in  speaking  jj 
of  colocynth  (ante,  page  508) ;  and  there  is  no  doubt  that  the  deaths  I 
from  Morison’s  Pills,  are  to  be  ascribed  to  the  conjoint  action  of  these  | 


HEDGE  HYSSOP.  JATROPHA  CURCAS. 


515 


two  vegetable  irritants.  These  are  the  only  cases  in  which,  so  far  as 
I  know,  gamboge  has  been  a  cause  of  death  in  the  human  subject : 
and  they  must  be  regarded  as  instances  of  chronic  poisoning. 

Analysis. — Gamboge  is  a  gum-resin  of  an  intense  yellow  colour. 
When  heated  on  platina  it  melts,  and  burns  with  a  bright  yellow 
flame,  leaving  a  carbonaceous  ash.  It  is  soluble  in  water,  forming  an 
opake  solution  having  a  slightly  acid  reaction, — also  in  alcohol  and  ether. 
The  two  latter  menstrua  may  be  used  for  separating  it  when  it  is  mixed 
with  other  compounds.  The  alcoholic  solution  is  precipitated  by 
wrater  of  an  opaque  yellow  colour,  but  the  liquid  is  rendered  clear  and 
turned  of  a  deep  golden-red  colour  by  caustic  potash. 

HEDGE  HYSSOP. 

The  Gratiola  Officinalis  is  commonly  known  under  the  name 
of  Hedge  Hyssop.  Observations  made  on  animals  and  on  man,  show 
that  it  is  a  strong  local  irritant  when  given  in  decoction  or  infusion. 
A  series  of  cases  observed  by  M.  Bouvier  are  reported  by  Orfila,  in 
four  of  which  this  plant  was  used,  under  the  form  of  decoction,  as  an 
enema.  In  this  state  it  had  been  prescribed  for  four  females  by  some 
herb-doctors.  The  result  was,  that  in  one  instance  violent  vomiting 
and  purging,  with  syncope,  were  induced,  and  in  all  a  strong  attack  of 
nymphomania.  In  another  case  there  was  constriction  of  the  throat, 
with  hydrophobic  symptoms  and  convulsions.  The  patient  died  in 
two  days.  (Toxicologie,  ii.  128.)  The  leaves  of  this  plant  might  be 
in  some  instances  identified  botanically ;  but  in  the  state  of  decoction 
or  infusion,  there  are  no  tests  which  would  determine  its  nature.  Its 
active  properties  are  owing  to  the  presence  of  a  principle  called  Gra- 
tioline ,  for  an  account  of  which  see  Monthly  Journal  of  Medical 
Science,  March  1846,  219. 

JATROPHA  CURCAS. 

The  seeds  of  this  plant,  which  grows  in  the  West  Indies,  commonly 
known  under  the  name  of  Physic  Nut,  contain  a  very  acrid  oil,  which, 
according  to  the  experiments  of  Orfila,  produces  burning  of  the  throat, 
vomiting,  inflammation  of  the  stomach,  and  other  symptoms  of  irrita¬ 
tion.  (ii.  107.)  Dr.  Christison  states  that  four  seeds  will  act  upon  a 
man  like  a  violent  cathartic ;  and  he  has  known  severe  vomiting  and 
purging  occasioned  by  a  few  grains  of  the  cake,  left  after  the  expres¬ 
sion  of  the  fixed  oil  from  the  bruised  seeds.  (Op.  cit.,  591.)  Its  ac¬ 
tion  is  something  analogous  to  that  of  croton  oil ;  but  it  requires, 
according  to  the  same  authority,  twelve  or  fifteen  drops  to  produce  the 
efl'ects  of  one  ounce  of  castor  oil. 

It  is  stated  by  Dr.  M  William,  that  a  decoction  of  the  leaves  of  this 
plant  is  used  locally  by  the  natives  of  the  Cape  Yerd  Islands  (Boa  Vista) 
for  the  purpose  of  exciting  a  secretion  of  milk  in  the  female  breast,  and 
that  in  this  way  a  woman  who  has  once  borne  a  child,  and  is  not  past 
child-bearing,  may  be  on  an  emergency  converted  into  a  wet-nurse, 
(Report  on  the  Boa  Vista  Fever,  1847.) 
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JALAP. 

The  powdered  root  of  jalap  (Ipom/ea  Jalapa)  may  be  given  as  a 
safe  purgative  to  adults,  in  doses  of  from  ten  grains  to  half  a  drachm. 
Frequently  repeated,  or  taken  in  a  larger  dose,  it  produces  pain  and 
violent  purging.  1  have  not  met  with  any  instance  of  its  having 
proved  fatal  in  the  human  subject,  but  it  might  act  like  colocynth 
and  gamboge,  when  its  use  was  long  continued  in  large  doses,  by 
causing  great  prostration  of  the  vital  powers.  Some  experiments 
detailed  by  Orfila,  show  that  this  substance  will  cause  the  death  of 
animals,  by  exciting  violent  purging,  and  that  inflammation  of  the 
alimentary  canal  is  among  the  post-mortem  appearances.  (Op.  cit., 
ii.  85.)  Its  irritant  properties  are  ascribed  to  a  resinous  principle,  of 
wrhich  the  powder  contains  about  ten  per  cent.  It  is  much  used  in 
medicine. 

Analysis. — Jalap  is  seen  in  the  form  of  a  dark  reddish-brown 
powder.  The  odour  is  peculiar,  and  may  serve  to  identify  it.  It  is 
turned  rapidly  brown  by  strong  nitric  acid ;  but  if  adulterated  with 
guaiacum  it  becomes  at  first  green.  This  effect  is  often  observed  in 
the  powder  sold  as  jalap  by  druggists.  The  powder  is  immediately 
carbonized  by  strong  sulphuric  acid.  It  acquires  a  purple  colour  with 
solution  of  iodine  (starch).  Caustic  potash  turns  it  of  a  greenish- 
brown  colour,  and  green  sulphate  of  iron  gives  with  it  a  dark  olive- 
green  colour.  When  heated,  it  takes  fire  and  burns,  leaving  a  slight 
alkaline  residue.  Guaiacum  powder  differs  from  jalap  in  its  chemical 
properties.  It  is  of  a  brown  colour,  but  by  exposure  to  light  it  be¬ 
comes  green.  It  powerfully  deoxidizes  strong  nitric  acid,  acquiring  a 
brilliant  green  oolour,  which  is  rapidly  changed  to  brown.  Strong 
sulphuric  acid  produces  with  it  a  splendid  crimson  or  blood-red  com¬ 
pound,  which  changes  to  a  dingy  purple  when  water  is  added.  It  is  . 
highly  inflammable,  melts,  and  burns  when  heated  with  a  smoky 
flame,  leaving  a  carbonaceous  ash.  Iodine-water,  and  the  proto-  and 
persalts  of  iron,  produce  no  effect  upon  it. 

MANCHINEEL. 

The  juice  of  this  plant  (Hippomane  Mancinella),  a  gum-resin, 
is,  according  to  the  experiments  of  Orfila  and  others,  possessed  of 
strong  irritant  properties,  owing  to  the  presence  of  a  volatile  substance. 

It  therefore  becomes  less  acrid  by  drying,  although  it  has  been  known 
to  retain  its  active  properties  for  six  months.  The  poisonous  principle 
exists  in  the  fruit,  bark,  leaves,  and  roots.  At  first  the  juice  has  a 
faint  taste,  but  this  is  speedily  followed  by  a  strong  burning  sensation, 
with  swelling  of  the  lips,  tongue,  and  gums,  pain  in  the  stomach  and 
bowels,  with  vomiting  and  liquid  stools.  It  also  acts  by  local  appli¬ 
cation.  After  death  the  usual  appearances  are  those  of  inflammation. 

It  has  been  alleged  that  even  the  vapour  of  the  tree  is  poisonous  to 
those  who  sleep  under  its  shade,  but  this  is  open  to  doubt. 
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It  has  been  supposed  that  the  negroes  of  the  West  Indies  are  in 
the  habit  of  employing  the  juice  of  this  plant  for  the  purposes  of  secret 
poisoning ;  but  Dr.  Rufz  has  lately  shown,  by  a  series  of  elaborate 
investigations,  that  owing  to  its  strongly  irritant  properties,  it  is  not 
adapted  for  this  nefarious  object.  He  found  that  in  animals  it  re¬ 
quired  three  drachms  of  the  fresh  juice  to  produce  diarrhoea,  colic,  and 
loss  of  appetite ;  but  this  quantity  killed  a  strong  mule  in  seventeen 
hours.  An  ounce,  according  to  this  gentleman,  has  certainly  produced 
death  in  six  hours  ;  and  he  admits  that,  in  doses  less  than  a  grain,  it 
is  capable  of  producing  well-marked  effects  in  the  human  subject. 
The  sensation  of  burning  heat  and  pain  which  it  produces  in  the 
stomach,  would  at  once  make  known  any  attempt  at  slow  poisoning ; 
and  there  is  no  evidence  of  its  being  an  accumulative  poison.  (Ann. 
d’Hyg.,  1844,  ii.  213.)  Dr.  Rufz  found  that  the  eighth  of  a  grain  of 
the  juice  caused  well-marked  symptoms  of  irritation,  noth  giddiness 
and  convulsions.  The  poison  is  quite  unknown  in  England. 

Dr.  Hamilton  states  that  every  part  of  the  tree  abounds  in  a  caustic 
milky  juice,  which  possesses  the  property  of  blistering  the  skin. 
The  fruit  resembles  a  small  apple :  it  has  a  pleasant  smell,  but  is  in¬ 
tensely  acrid.  Dr.  Hamilton  ate  a  small  fragment  of  the  fruit  imme¬ 
diately  before  breakfast.  There  was  no  inconvenience  from  swallow¬ 
ing  it ;  but  it  produced  a  burning  sensation  in  the  stomach,  which, 
but  for  the  breakfast  he  had  taken  immediately  afterwards,  might  have 
excited  active  inflammation.  The  milky  juice  produces  tingling  of  the 
tongue,  and  excites  a  flow  of  saliva.  The  caustic  principle  of  the 
juice  is  supposed  to  be  of  an  alkaline  nature,  as  its  irritating  properties 
are  counteracted  by  lime-juice.  (See  Pharm.  Journ.,  March  1846, 408.) 

MEZEREON. 

The  bark,  root,  leaves  and  seeds  of  the  varieties  of  mezereon 
(Daphne)  are  endowed  with  irritant  properties,  owing  to  the  presence 
of  an  acrid  resinous  principle.  Four  berries  produced  in  a  man  se¬ 
vere  hypercatharsis,  vomiting,  thirst,  burning  of  the  mouth  and  throat, 
with  fever.  (Wibmer,  Daphne,  283.)  Dr.  Christison  refers  to  a  fatal 
case  in  a  child  about  eight  years  of  age,  which  occurred  in  Edinburgh, 
and  to  three  others  in  which  violent  vomiting  and  purging  (in  one 
with  narcotic  symptoms)  took  place  as  a  result  of  eating  the  berries ; 
but  the  children  recovered.  (Op.  cit.,  601.)  A  case  somewhat  similar 
to  these  has  been  communicated  to  me  by  Mr.  Tubbs,  in  which  a 
child  aged  four  years,  swallowed  some  of  the  berries  at  four  o’clock  in 
the  afternoon.  The  child,  when  seen  soon  afterwards  by  Mr.  Tubbs, 
was  drowsy,  and  the  pupils  were  dilated.  The  stomach-pump  was 
used,  and  five  of  the  berries  were  brought  away.  An  emetic  of  sul¬ 
phate  of  zinc  and  a  dose  of  castor  oil,  were  then  given.  On  the  day 
following,  the  child  had  perfectly  recovered.  The  following  is  a  re¬ 
cently  reported  instance  of  poisoning  by  these  berries.  It  appears 
that  in  Germany  five  or  six  berries  are  often  employed  as  a  domestic 
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purgative.  But,  on  account  of  obstinate  constipation,  a  peasant  took 
forty.  Soon  afterwards  he  was  attacked  with  severe  pain  in  the  ab¬ 
domen,  frequent  and  violent  vomiting,  and  profuse  diarrhoea,  the 
stools  being  mixed  with  blood.  There  was  giddiness,  with  dilated 
pupils  and  imperfect  vision ;  extreme  thirst,  burning  pain  in  the  throat, 
extending  to  the  stomach,  and  violent  colic.  The  voice  was  tremu¬ 
lous,  respiration  short  and  difficult,  pulse  frequent  and  irregular, 
extremities  cold,  and  the  skin  covered  writh  a  clammy  perspiration. 
Appropriate  remedies  were  applied,  but  at  the  time  of  the  report,  the 
recovery  of  the  patient  was  very  doubtful.  The  powder  of  the  bark 
appears  to  be  as  active  as  the  berries  ;  and  the  decoction  is  also  poi¬ 
sonous.  The  flowers  appear  to  be  poisonous,  for,  according  to  Gmelin, 
bees  instinctively  avoid  them.  Medicinally  used,  the  active  principle 
of  mezereon  bark  appears  to  have  an  action  on  the  kidneys  like  can- 
tharidine. 


MUSTARD. 

The  two  varieties  (Sinapis  nigra  et  alba)  of  black  and  white 
mustard-seed  possess  when  powdered,  strong  irritant  properties  owing 
to  the  production  by  the  action  of  water  of  an  acrid  volatile  oil. 
The  black  seed  is  more  irritant  than  the  white.  The  seeds  of  the  white 
mustard  were  formerly  taken  in  large  quantities  as  an  aperient,  but 
this  absurd  practice,  as  Dr.  Pereira  has  justly  observed,  was  attended 
with  some  danger,  owing  to  the  tendency  of  all  insoluble  substances  of 
this  description,  to  collect  in  the  appendix  vermiformis  coeci,  and  there 
give  rise  to  inflammation  and  ulceration, —  changes  to  w  hich  this  portion 
of  the  intestinal  canal  is  especially  liable.  Common  mustard  powder 
may  be  usefully  employed  in  most  cases  of  poisoning  as  an  emetic,  in 
doses  of  from  a  teaspoonful  to  a  tablespoonful  in  from  four  to  six 
ounces  of  wrater.  In  still  larger  doses  it  may  give  rise  to  vomiting, 
purging,  and  inflammation  of  the  bowels. 

Analysis. — The  physical  properties  of  common  mustard  powder  are 
sufficient  to  identify  it.  A  decoction  or  infusion  of  bruised  mustard-seed 
possesses  chemical  properties  which  unless  pointed  out  might  lead  to  error 
in  analysis.  Strong  nitric  acid  added  to  it  strikes  a  deep  red  colour  like  that 
produced  by  morphia:  iodic  acid  is  decomposed  by  it  andiodine  is  set  free: 
if  starch  be  added,  the  liquid  becomes  blue.  This  property  is  similar  to 
that  possessed  by  morphia.  A  persalt  of  iron  (colourless  persulphate) 
strikes  a  deep  red  colour  in  the  decoction  like  that  produced  by  meconic 
acid  :  it  differs  from  it,  however,  in  being  immediately  discharged  by  a 
few  drops  of  a  solution  of  corrosive  sublimate. 

The  above  effects  are  very  similar  to  those  produced  by  a  solution  of 
opium  with  the  same  reagents :  there  is,  however,  no  odour  of  this  drug. 
They  arise  from  the  production  of  sulphocyanic  acid  in  the  mustard.  If  a 
fewr  grains  of  pure  zinc  and  sulphuric  acid  be  added  to  the  liquid  coloured 
hy  the  persalt  of  iron, — in  the  case  of  mustard  (sulphocyanogen)  the  red 
colour  is  speedily  destroyed  and  sulphuretted  hydrogen  is  evolved,  as  in- 
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dicated  by  its  action  on  paper  dipped  in  a  salt  of  lead.  With  meconic 
acid  (opium)  there  is  no  such  effect.  I  have  not  found  the  red  colour  to 
he  thus  destroyed  and  sulphuretted  hydrogen  evolved.  This  test  was 
proposed  by  Dr.  Percy :  and  it  is  applicable  to  those  cases  where  sulpho- 
cyanogen  is  present,  and  creates  ambiguity  with  the  iron-test,  provided 
the  zinc  employed  be  free  from  sulphur. 

RANUNCULUS. 

There  are  many  varieties  of  this  common  plant,  the  recent  juice  of 
wThich,  especially  that  of  the  roots,  has  a  hot  acrid  taste,  and  is  capable  of 
acting  as  an  irritant  poison.  The  acridity  is  lost  by  drying.  The  most 
poisonous  of  the  genus  are  the  R.  Bulbosus  and  Sceleratus  (Water 
CROwrFOOT).  There  is  no  instance  of  their  having  operated  fatally  on 
the  human  subject,  but  their  effects  on  animals,  leave  no  doubt  of  their 
possesssing  poisonous  properties  (Orfila,  ii.  130  :  Wibmer,  Art.  Ranun¬ 
culus).  The  following  case  of  poisoning  by  the  Ranunculus  bulbosus 
is  of  recent  occurrence.  A  young  lady,  set.  15,  ate  several  stems  and 
flowers  of  the  plant,  and  chewed  many  more,  sucking  the  juice.  In  six 
hours  she  complained  of  a  sense  of  heat  in  the  throat,  and  sickness. 
These  symptoms  were  followed  by  tenderness  of  the  abdomen,  delirium, 
and  stupor :  these  lasted  eight  days,  leaving  her  in  a  state  of  debility. 
She  recovered  under  a  farinaceous  diet  and  the  use  of  oleaginous  clysters. 
(Med.  Gaz.  xxxvii.  1060).  The  Ranunculus  acris  is  popularly  known 
under  the  name  of  Butter-cups. 

SAYIN. 

This,  which  is  the  Juniperus  Sabina  of  botanists,  is  a  well-known 
plant,  the  leaves  or  tops  of  which  contain  an  irritant  poison  in  the  form 
of  an  acrid  volatile  oil  of  a  peculiar  terebinthinate  odour.  They  exert  an 
irritant  action,  both  in  the  state  of  infusion  and  powder.  They  yield 
by  distillation  about  three  per  cent,  by  weight  of  a  light  yellow  oil,  on 
which  the  irritant  properties  of  the  plant  depend.  The  powrder  is  some¬ 
times  used  in  medicine  in  a  dose  of  from  five  to  twenty  grains. 
Savin  is  not  often  taken  as  a  poison  for  the  specific  purpose  of  destroy¬ 
ing  life ;  but  this  is  occasionally  an  indirect  result  of  its  use,  as  a  popular 
means  for  procuring  abortion,  and  it  therefore  demands  the  attention  of 
the  medical  jurist.  From  cases  which  have  been  referred  to  me,  I  believe 
that  poisoning  by  it  is  much  more  frequent  than  is  commonly  supposed. 
From  the  little  that  is  known  of  its  effects,  it  acts  by  producing  violent 
pain  in  the  abdomen,  vomiting  and  strangury.  Purging  is  not  so  common 
an  effect  as  with  other  irritants.  Salivation  is  sometimes  present.  After 
death,  the  cesophagus,  stomach  and  viscera,  with  the  kidneys,  have  been 
found  either  much  inflamed  or  highly  congested.  There  is  no  proof  of  its 
having  any  action  as  an  abortive,  except  like  other  irritants,  by  causing  a 
violent  shock  to  the  system,  under  which  the  uterus  may  expel  its  con¬ 
tents.  Such  a  result  can  never  be  obtained  without  placing  in  jeopardy 
the  life  of  the  woman  ;  and  where  abortion  follows,  she  generally  falls  a 
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victim.  On  the  other  hand,  the  female  may  he  killed  by  the  poison  with¬ 
out  abortion  ensuing.  Out  of  four  fatal  cases  of  the  administration  of  savin 
and  other  drugs  for  the  purpose- of  procuring  abortion,  the  mother  died 
undelivered  in  three,  and  in  the  fourth  instance,  the  child  died  after  it 
vras  born.  When  the  vomiting  and  purging  are  very  severe,  abortion 
may  be  expected  to  follow. 

The  strong  local  irritant  properties  of  the  leaves,  which  depend  on  the 
essential  oil,  are  wTell  known,  from  the  uses  of  savin-ointment  in  phar¬ 
macy.  The  plant  grows  extensively  in  country  places,  and  is  easily  ac¬ 
cessible  to  the  evil-disposed.  It  does  not  appear  to  have  attracted  much 
notice  on  the  continent,  for  Orfila  is  silent  on  the  subject,  except  in  so 
far  as  it  affects  dogs.  Two  cases  of  its  fatal  effects  in  the  human 
female  were  communicated  to  Dr.  Christison.  In  one,  a  dose  of  the 
strong  infusion  was  twice  taken  by  a  female  for  inducing  abortion. 
She  suffered  from  severe  pain  and  strangury,  aborted,  and  died  five  days 
afterwards.  On  inspection  there  was  extensive  peritoneal  inflammation, 
with  the  effusion  of  fibrinous  flakes  ;  the  inside  of  the  stomach  was  red, 
with  patches  of  florid  extravasation.  The  contents  had  a  green  colour, 
and  savin  was  proved  to  be  present  by  the  microscope.  In  the  second, 
a  girl  was  seized  with  violent  colicky  pains,  vomiting,  tenesmus,  dysuria, 
and  fever.  Afcer  suffering  several  days,  she  died.  The  stomach  and 
intestines  were  inflamed;  the  former  in  parts  black,  and  at  the  lower 
curvature  perforated.  A  greenish  powder  was  also  found  in  this  case, 
and  when  washed  and  dried,  it  had  the  pungent  taste  of  savin. 

Although  it  is  not  considered  that  savin  has  a  direct  tendency  to 
produce  abortion,  it  appears,  from  its  therapeutic  employment  in  chlo¬ 
rosis  and  amenorrhoea,  to  affect  the  uterus.  The  dried  powder,  which, 
owing  to  the  loss  of  volatile  oil,  is  less  energetic  than  the  fresh  tops, 
is  given  in  doses  of  from  rive  to  fifteen  grains.  The  medicinal  dose 
of  the  essential  oil  is  commonly  from  two  to  six  drops.  The  infusion 
and  decoction,  which  are  sometimes  used  for  the  expulsion  of  worms, 
are  less  energetic  than  the  fresh  tops,  because  they  cannot  be  pre¬ 
pared  without  giving  rise  to  a  loss  of  the  volatile  oil.  The  oil  is  not 
so  irritant  as  it  is  commonly  supposed  to  be ;  but  in  those  cases  in 
which  it  has  been  said  to  produce  no  marked  effects  in  large  doses,  it 
is  very  probable  that  it  was  much  adulterated. 

A  well-marked  case  of  poisoning  by  the  tops  of  savin  was  referred 
to  me  for  examination,  by  Mr.  Lord,  of  Hampstead,  in  May  1845. 
The  deceased,  a  healthy  female,  had  reached  about  the  seventh  month 
of  pregnancy.  She  was  very  well  on  the  Friday,  but  was  seized  with 
vomiting  on  the  Saturday :  she  stated  that  she  had  taken  nothing  to 
produce  it.  The  vomiting  continued  throughout  Sunday,  and  was  of 
a  green  colour.  She  was  first  seen  by  a  medical  man  on  Sunday  even¬ 
ing.  The  symptoms  were  those  of  gastro-enteritis — great  anxiety,  and 
pulse  150.  The  green  colour  of  the  vomited  matter  was  thought  to 
be  owing  to  bile.  The  vomiting  appears  to  have  continued  at  inter¬ 
vals,  but  it  does  not  seem  that  there  was  any  violent  purging.  La- 
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hour  came  on  on  Wednesday.  The  child  was  horn  living,  hut  soon 
died :  the  female  died  on  the  Thursday,  i.  e.  five  days  after  having 
taken  the  poison,  for  there  was  no  proof  that  any  savin  could  have 
been  taken  after  Saturday.  On  inspection,  the  brain  was  healthy,  the 
lungs  were  healthy,  except  that  the  air-tubes  had  a  dark  red  colour, 
the  heart  flabby  :  blood  generally  fluid.  The  lining  membrane  of  the 
oesophagus  was  reddened,  and  had  on  it  ecchymosed  patches.  One-half 
of  the  mucous  membrane,  from  the  cardiac  orifice  upwards,  presented 
a  dark  red  arborescent  injection,  with  slight  patches  of  ecchymosis  : 
there  was  no  erosion  or  ulceration.  Tn  the  stomach  a  large  patch  of 
redness,  about  three  inches  in  length,  extended  from  the  greater  cur¬ 
vature  towards  the  pylorus.  The  vessels  of  the  mucous  membrane  were 
considerably  injected,  forming  infiltrated  patches,  especially  about  the 
lesser  curvature,  extending  towards  the  cardiac  end,  but  there  was  no 
ulceration  or  erosion.  The  stomach  contained  nearly  eight  ounces  of  a 
greenish  fluid,  of  the  appearance  and  consistency  of  green-pea  soup.  By 
examining  a  portion  of  the  washed  vegetable  substance  under  a  powerful 
microscope,  and  by  drying  a  portion,  rubbing  it,  and  observing  the  odour, 
clear  evidence  was  obtained  that  the  green  colour  was  owing  to  the  diffu¬ 
sion  of  finely  triturated  savin-powder.  The  interior  of  the  duodenum, 
especially  towards  the  pylorus,  was  intensely  inflamed,  being  of  the 
colour  of  cinnabar.  Patches  of  inflammation  were  found  throughout 
the  other  portions  of  the  canal.  There  was  some  peritonitis,  chiefly 
of  the  upper  part  of  the  intestines  and  omentum.  The  kidneys  were 
inflamed,  and  of  a  dark  red  colour — the  bladder  healthy.  Green  mu¬ 
cous  matter  containing  savin,  was  found  in  the  duodenum,  but  not  in 
the  lower  part  of  the  intestines.  (Med.  Gaz.  xxxvi,  p.  646.)  The 
quantity  of  poison  taken  by  the  deceased  could  not  be  ascertained,  but 
it  must  have  been  large.  I  estimated  the  quantity  remaining  in  the 
stomach  after  five  days,  under  frequent  vomiting,  at  from  twenty-five 
to  thirty  grains. 

In  a  case  which  occurred  to  Mr.  Newth,  the  patient,  a  pregnant 
female,  eight  hours  after  she  had  taken  savin,  was  found  lying  on  her 
back  perfectly  insensible,  and  breathing  stertorously.  She  had  been 
suddenly  seized  with  vomiting,  and  this  continued  for  some  time.  At 
first  the  case  was  thought  to  be  one  of  puerperal  convulsions.  Labour 
came  on,  and  she  died  in  about  four  hours,  during  a  fit  of  pain.  She 
appeared  to  be  between  the  seventh  and  eighth  month  of  pregnancy, 
and  the  child  was  born  dead.  On  inspection,  twenty-four  hours  after 
death,  the  brain  was  found  gorged  with  black  fluid  blood.  The  sto¬ 
mach  was  paler  than  usual,  excepting  in  one  or  two  spots,  which  were 
red  as  if  blood  had  been  effused  into  the  mucous  tissue.  It  contained 
four  ounces  of  an  acid  liquid  of  a  brownish -green  colour.  This,  on 
distillation,  yielded  an  opake  liquid,  from  which  a  few  drops  of  a  yellow 
oil  were  separated  by  means  of  ether.  Some  sediment  found  in  a 
bottle  presented,  under  the  microscope,  the  characters  of  powdered 
savin.  (Lancet,  June  14,  1845,  677-)  There  can  be  no  doubt  that 
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this  was  the  cause  of  death.  The  action  of  the  poison  appears  to  have 
been,  in  the  first  instance,  like  that  of  an  irritant,  and  just  before  death 
like  that  of  a  narcotic. 

Analysis. — When  the  poison  has  been  taken  in  the  form  of  decoc¬ 
tion  or  infusion,  no  test  can  be  applied.  The  fact  of  poisoning  can  then 
only  be  elucidated  by  the  symptoms  and  by  circumstantial  evidence. 
If  the  oil  has  been  taken,  it  may  be  separated  by  distillation,  and  ob¬ 
tained  by  agitating  the  distilled  product  with  one -third  of  its  bulk  of 
ether.  Perhaps  the  most  common  case  is  that  where  the  powder  has 
been  taken.  It  will  be  remarked  from  a  case  reported  by  Dr.  Christi- 
son,  and  from  that  which  occurred  to  Mr.  Lord,  that  in  spite  of  great 
vomiting:,  the  powder  remained  in  the  stomach  for  a  period  of  five 
days.  The  contents  appear  like  green-pea  soup.  That  the  colour  is 
not  owing  to  bile  may  be  proved  by  diluting  a  portion  with  water, 
when  the  green  chlorophylle,  from  its  insolubility,  will  subside  in  a 
dense  insoluble  stratum,  whereas  if  the  colour  were  due  to  altered  bile, 
the  whole  of  the  liquid  would  remain  coloured.  By  washing  the  green 
matter  in  water,  and  drying  it  on  plates  of  glass  or  mica,  evidence  may 
be  obtained  under  a  good  microscope,  by  the  rectilinear  course  of  the 
fibres  and  the  turpentine-cells,  that  the  substance  belongs  to  the  fir 
tribe.  The  only  other  poison  of  the  coniferous  order  is  the  yew  ( Taxus 
laccata ),  but  this  differs  from  savin  in  having  a  lancet-shaped  termina¬ 
tion  to  the  top  of  the  leaves,  while  savin  has  a  sharply  acuminated 
point.  A  portion  of  the  green  powder  dried  and  well  rubbed  will  give 
the  peculiar  odour  of  savin.  When  freed  from  organic  matter,  it  will 
yield,  by  distillation  with  water,  the  essential  oil  of  savin. 

Oil  op  Savin. — This  oil  is  of  a  light  yellow  colour,  and  it  has  a 
powerful  terebinthinate  odour,  sufficiently  peculiar  to  render  this  an 
easy  means  of  identification.  A  greasy  stain  made  by  this  oil  on  paper 
is  entirely  dissipated  by  heat,  or  only  a  .slight  trace  of  resin  is  left. 
It  is  lighter  than  water,  but  insoluble  in  it,  giving  to  it,  however,  its 
odour  and  an  acid  reaction.  It  forms  a  milky  solution  with  rectified 
spirit,  but  a  clear  transparent  solution  writh  ether.  It  is  exceedingly 
soluble  in  ether,  and  by  this  menstruum  it  may  be  separated  from 
watery  liquids,  as  the  ether  floats  with  it  to  the  top.  Nitric  acid  in 
the  cold,  slowly  gives  to  the  oil  a  dark  red-brown  colour. 

SCAMMONY. 

This  substance,  which  is  much  used  in  medicine,  is  capable  of  pro¬ 
ducing,  in  large  doses,  great  irritation  of  the  alimentary  canal.  The 
medicinal  dose  is  from  ten  to  twenty  grains  :  in  larger  doses  its  prin¬ 
cipal  effect  is  to  produce  liypercatharsis,  and  to  operate  injuriously  like 
gamboge  and  jalap,  although  it  is  considered  not  to  be  so  energetic  as 
either  of  these  substances. 

Analysis. — Scammony  is  usually  seen  under  the  form  of  a  dark 
grey  powder.  Nitric  acid  turns  it  immediately  brown.  Sulphuric 
acid  carbonizes  it  on  contact.  Iodine-water  acquires  with  it  slowly 
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a  deep  purple  colour.  Potash  dissolves  it  in  part,  and  acquires  a  deep 
greenish-brown  colour.  A  solution  of  green  sulphate  of  iron  produces 
with  it  no  marked  change  ;  a  solution  of  persulphate  is  slowly 
darkened.  When  heated  on  platina,  it  takes  fire  and  burns  with  a 
smoky  flame,  leaving  a  grey  alkaline  ash. 

Ipecacuanha  is  not  very  likely  to  be  mistaken  for  scammony: 
nevertheless  it  will  be  proper  to  state  the  results  of  some  experiments 
on  this  powdered  root.  Ipecacuanha  in  powder  has  a  fawn-brown 
colour :  by  strong  nitric  acid  it  is  turned  of  a  rich  green  colour, 
passing  speedily  to  brown.  Sulphuric  acid  carbonizes  it  on  contact. 
Iodine-water  gives  to  it  a  deep  blue  colour.  Potash  has  no  imme¬ 
diate  effect,  but  the  liquid  becomes  slowly  brown.  A  solution  of 
green  sulphate  of  iron  produces  slowly  in  the  mixture  a  deep  greenish 
colour :  the  persulphate  is  speedily  darkened.  When  heated  on 
platina  it  burns  without  melting,  and  leaves  a  white  ash.  Contra/jerva 
powder  strikes  a  blue  colour  with  strong  nitric  acid,  before  passing  to  a 
brown. 

SORREL. 

There  are  two  plants  known  as  sorrel — the  Rumex  acetosa  (common 
sorrel),  and  the  Oxalis  acetosella  (wood-sorrel).  Both  of  these 
plants  contain  binoxalate  of  potash,  a  salt  the  poisonous  properties  of 
which  have  been  already  described  (ante,  p.  277.)  The  quantity 
present,  however,  is  small,  and  it  appears  to  be  smaller  in  the  common 
sorrel  than  in  the  wood-sorrel.  Orfila  states  that  the  proportion  is  about 
l-500th  part  by  weight,  and  he  considers  that  the  presence  of  this  in 
soup  or  other  articles  of  food,  may  form  a  serious  objection  to  the  pro¬ 
cesses  for  detecting  oxalic  acid  in  cases  of  poisoning.  (Toxicologie,  i. 
190.)  According  to  Mitscherlich,  100  pounds  of  wood-sorrel  yield 
20  pounds  of  juice,  and  from  this  three-quarters  of  a  pound  of  binoxa¬ 
late  may  be  obtained.  (Lehrbuch  der  Chemie,  ii.  B.  s.  37.) 

Toxicologists  have  not  enumerated  these  plants  among  vegetable 
poisons  :  they  have  been  commonly  treated  as  pot-herbs.  Wibmer 
states  that  they  have  a  slightly  irritant  action  on  the  stomach.  Mr. 
Hanks  has  reported  two  cases,  in  one  of  which  very  serious  symptoms 
were  induced  in  a  child  who  had  eaten  common  sorrel  (Rumex 
acetosa).  A  child,  tetat.  6,  suddenly  lost  his  appetite,  complained 
of  sickness  and  heaviness  in  the  head,  and  soon  afterwards  fainted.  When 
he  recovered  he  was  unable  to  stand,  and  vomited  a  quantity  of 
greenish-coloured  matter.  Insensibility  came  on,  with  convulsions  of 
the  extremities.  The  cause  of  his  illness  was  not  then  suspected,  and 
the  patient  continued  to  suffer  for  several  days,  complaining  of  sore¬ 
ness  of  the  epigastrium,  and  pain  extending  from  the  fauces  to  the  sto¬ 
mach.  There  was  also  great  thirst,  and  he  occasionally  vomited  green 
vegetable  matter.  He  recovered  under  treatment  in  about  ten  days. 

In  the  second  case  the  patient  suffered  chiefly  from  severe  pain  in 
the  bowels.  The  symptoms  were  soon  relieved  by  the  action  of 
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an  emetic — which  in  this,  as  in  all  other  cases  of  vegetable  irritant 
poisoning,  is  the  appropriate  remedy.  (Med.  Gaz.  vol.  xl.  page  69.) 

It  appears  somewhat  difficult  to  refer  these  effects  to  the  small 
quantity  of  binoxalate  of  potash  present  in  these  plants,  yet,  as  in 
other  instances,  the, recent  vegetable  may  have  a  more  powerful  action 
than  the  quantity  of  the  poisonous  salt  actually  contained  in  it, 
would  indicate.  Tn  the  first  of  the  two  cases  it  was  remarked  by  Mr. 
Hanks  that  four  leeches  which  were  applied  to  the  skin,  dropped  off 
dead.  A  similar  fact  has  been  observed  in  poisoning  by  oxalic  acid, 
(p.  264,  ante).  This  gentleman  refers  to  a  case  of  recent  occurrence 
in  Bath,  in  which  the  plant  proved  fatal  to  a  child.  Sorrel  was  found 
in  its  stomach,  the  lining  membrane  of  which  was  injected  and 
diffusely  tinged. 

Analysis. — The  leaves  and  shoots  of  these  plants;  admit  of  identifi¬ 
cation  only  by  their  botanical  characters.  If  the  quantity  eaten  be 
large,  binoxalate  of  potash  may  be  separated  from  the  contents  of  the 
stomach  by  making  a  decoction.  This  must  be  filtered  hot,  as 
six-sevenths  of  the  salt  are  precipitated  from  a  hot  solution  by 
cooling.  (For  the  chemical  tests,  see  Binoxalate  of  Potash,  page 
ante,  278.) 

STAVESACRE. 

This  plant  is  known  under  the  name  of  Delphinium  Staphy- 
sagria,  or  Palmated  Larkspur.  Its  seeds  are  acrid,  and  produce 
the  usual  symptoms  of  irritant  poisoning.  (Orfila,  Op.  cit.  ii.  121.) 
Their  poisonous  properties  are  owing  to  the  presence  of  an  alkaloid 
known  under  the  name  of  Delphinia. 

Analysis. — Stavesacre-seeds  are  of  an  irregular  triangular  shape — 
of  a  dark  colour,  and  have  an  irregular  surface.  They  are  convex 
on  one  side  and  concave  on  the  other,  and. are  about  a  quarter  of  an 
inch  in  length.  Nitric  acid  poured  on  the  bruised  seed  brings  out  a 
faint  reddish  colour.  Strong  sulphuric  acid  produces  a  beautiful 
pink,  passing  to  a  deep  pink-red  colour.  Iodine  water  gives  a  deep 
red-brown  colour,  and  caustic  potash  a  dark  olive-green.  When  heated 
on  platina,  the  seed  burns  with  an  intensely  bright  smoky  flame,  leaving 
a  skeleton  of  the  seed  as  a  grey  alkaline  ash. 

Delphinia. — This  is  the  solid  uncrystallizable  alkaloid  obtained 
from  the  seeds.  It  is  seen  in  the  form  of  a  light-brown  powder.  It 
is  scarcely  dissolved  by  water  at  any  temperature,  but  is  easily  dis¬ 
solved  by  alcohol  and  ether ;  also  by  diluted  acids.  It  possesses  a 
strong  acrid  persistent  taste.  It  melts  at  248°,  and  at  a  little  higher 
temperature  it  burns  and  is  decomposed.  When  concentrated  nitric 
acid  is  poured  on  it,  it  becomes  at  first  of  an  ochreous,  and  afterwards 
of  a  dingy  red  colour.  Strong  sulphuric  acid  produces  with  it  an 
intense  blood-red  colour,  which  becomes  heightened  by  the  addition  of 
powdered  black  oxide  of  manganese. 

In  addition  to  the  plants  just  considered,  irritant  properties  are 
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assigned  to  the  juices  of  the  following : — Caltha  Palustris  (Marsh 
Marigold),  Clematis  Yitalba  (Virgin’s  Bower),  Cochlearia  Ar- 
moracia  (Horseradish),  Cyclamen  Europium,  Eritillaria  Im- 
perialis.  Lobelia  Syphilitica,  Plumbago  Europ.ua,  Rhus 
Toxicodendron  and  Radicans,  Rhododendron  Chrysanthum, 
Sedum  Acre  (the  common  Stone  crop).  They  cannot  be  regarded, 
however,  as  active  poisons. 


CHAPTER  XXXII. 

vegetable  irritants  continued — castor-seeds—  creasote — 

CROTON  OIL  AND  SEEDS — OIL  OF  TAR — OIL  OF  TURPENTINE — 
PYROXYLIC  SPIRIT — DIPPEL’s  OIL— FUSEL  OIL — DECAYED  AND 
DISEASED  VEGETABLE  MATTER — EFFECTS  PRODUCED  BY  DECAYED 
CARROTS — POTATOES — MOULDY  BREAD — POISONOUS  VEGETABLES 
IN  BREAD — POISONOUS  FLOUR — POISONOUS  GRAIN — EFFECTS  PRO¬ 
DUCED  BY  ERGOT  OF  RYE. 

CASTOR  SEEDS. 

Of  castor  oil  itself  nothing  need  he  said.  It  is  not  commonly  known 
that  the  seeds  of  the  plant  (Ricinus  Communis)  from  which  this  oil  is 
extracted,  contain  in  the  embryo  and  seed-coats  a  very  active  poison,  and 
that  a  few  of  them  are  sufficient  to  produce  violent  purging  and  death. 
The  following  is  an  instance  of  poisoning  by  these  seeds,  the  only  one 
with  which  I  have  met.  The  deceased,  aged  eighteen,  was  the  sister 
of  a  gentleman  wdio  was  at  the  time  attending  my  lectures  at  Guy’s 
Hospital.  The  deceased,  it  appears,  ate  about  tiventy  castor-oil  seeds ; 
one  of  her  sisters  ate  four  or  five,  and  another,  two.  This  wras  on  a 
Wednesday  evening.  In  the  night,  they  were  all  taken  ill.  About 
five  hours  after  the  seeds  were  eaten,  the  deceased  felt  faint  and  sick ; 
vomiting  and  purging  came  on,  and  continued  through  the  night.  On 
the  following  morning,  she  appeared  like  one  affected  with  malignant 
cholera.  The  skin  was  cold  and  dark-coloured,  the  features  pinched 
and  contracted,  and  the  breath  cold  ;  the  pulse  was  small  and  wiry  ; 
there  was  restlessness,  thirst,  pain  in  the  abdomen,  and  she  lay  in  a 
sort  of  drowsy,  half-conscious  state.  Whatever  liquid  was  taken  was 
immediately  rejected,  and  the  matters  passed  by  stool,  consisted  chiefly 
of  a  serous  fluid  tinged  with  blood.  She  died  in  five  days  without 
rallying  ;  the  two  other  sisters  recovered.  On  inspection,  a  very  large 
portion  of  the  mucous  membrane  of  the  stomach  was  found  abraded 
and  softened  in  the  course  of  the  greater  curvature.  There  was  general 
vascularity  of  the  organ,  and  the  abraded  portion  presented  the 
appearance  of  a  granulating  surface  of  a  pale  rose-colour ;  it  was 
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covered  by  a  considerable  quantity  of  slimy  mucus.  The  small  intes¬ 
tines  were  inflamed,  and  the  inner  surface  of  them  was  abraded. 

The  irritant  poison  resides  in  the  embryo,  and  is  not  expressed  with 
the  fixed  oil,  which  is  a  mild  purgative,  unless  a  high  temperature  be 
employed,  when  the  oil  obtained  is  observed  to  possess  much  more 
drastic  properties.  The  effects  produced  on  the  sisters  who  recovered, 
bear  out  the  general  opinion,  that  two  or  three  of  these  seeds  will 
operate  as  a  violent  cathartic.  Wibmer  quotes  a  case  from  Bergius, 
from  which  it  would  appear  that  even  one  seed  without  the  skin,  will 
produce  severe  vomiting  and  purging.  (Arzneimittel.  ii.  413.) 

Analysis. — These  seeds  may  be  identified  by  the  peculiar  varie¬ 
gated  character  of  the  exterior. 

CREASOTE. 

This  is  an  oily -looking  liquid,  obtained  by  a  complex  process  from 
the  oil  of  tar.  It  is  volatile,  and  has  a  very  powerful  odour,  resem¬ 
bling  that  of  smoked  meat,  which  is  sufficient  to  identify  it  even  when 
it  is  present  in  very  minute  proportion.  In  its  ordinary  state,  it  is 
caustic  or  corrosive,  its  chemical  action  being  due  to  its  strong  ten¬ 
dency  to  combine  with  and  coagulate  albumen.  When  taken  in  a 
large  dose,  it  produces  a  hot  and  burning  sensation  in  the  mouth  and 
fauces ;  and  this  is  followed  by  nausea,  vomiting  and  purging, — the 
symptoms  sometimes  resembling  those  of  dysentery.  It  exerts  in 
some  instances  a  remote  action  on  the  urinary  organs,  giving  rise  to 
strangury.  The  post-mortem  appearances  caused  by  a  fatal  dose, 
would  doubtless  be  similar  to  those  met  with  in  the  action  of  other 
irritants.  The  medicinal  dose  is  one  or  two  drops  diffused  in  water, 
and  gradually  increased.  In  one  case  forty  drops  were  given 
with  impunity,  and  in  another  instance  ninety  drops  were  administered 
in  half  a  day,  without  any  bad  symptom.  (Pereira,  Mat.  Med.  i.  421.) 
Probably  the  dangerous  symptoms  would  depend  less  on  the  quan¬ 
tity,  than  on  the  degree  of  concentration.  In  the  event  of  this  sub¬ 
stance  being  taken  as  a  poison,  albumen  should  be  freely  administered. 

Analysis. — Its  odour  is  sufficient  to  identify  it.  When  heated  in 
a  platina  capsule  it  takes  fire  and  burns  with  a  thick  smoky  flame, 
leaving  no  residue.  In  a  concentrated  state,  it  coagulates  albumen. 
When  pure  it  is  perfectly  neutral,  almost  colourless,  and  of  oily  con¬ 
sistency. 

CROTON  SEEDS  AND  OIL. 

The  Croton-seeds  owe  their  poisonous  properties  to  the  presence  of 
an  acrid  oil.  One  or  U  o  grains  of  the  seeds ,  when  swallowed,  are 
sufficient  to  produce  severe  pain  in  the  abdomen,  with  copious  watery 
motions.  Even  the  dust  of  the  seeds,  when  inhaled,  has  caused 
alarming  symptoms.  Dr.  Pereira  mentions  the  following  case  : — A 
man  had  been  occupied  eight  hours  in  emptying  packages  of  the  seeds, 
and  had  thus  been  exposed  to  the  dust.  He  first  experienced  a  burn¬ 
ing  sensation  in  the  nose  and  mouth,  tightness  in  the  chest,  lachry- 
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mation,  and  pain  in  the  epigastrium.  He  then  became  giddy,  and  fell 
down  insensible.  When  admitted  into  the  London  Hospital  the  man 
was  in  a  state  of  collapse,  complained  of  burning  pain  in  the  stomach, 
throat,  and  head,  and  of  swelling  and  numbness  of  the  tongue.  The 
epigastrium  felt  hot  and  tense,  the  pupils  were  dilated,  the  breathing 
short  and  hurried,  pulse  85,  and  the  surface  cold.  He  complained  of 
pain  in  the  epigastrium  for  several  days  ;  but  it  is  singular  that  there 
was  no  diarrhoea.  (Mat.  Med.  ii.  1114.) 

The  oil  has  a  hot  burning  taste.  One  or  two  drops  are  commonly 
sufficient  to  produce  pain  in  the  abdomen,  and  diarrhoea ;  but  Dr. 
Traill  states  that  a  female  patient  usually  took  three  drops  for  a  dose 
without  inconvenience.  (Outlines,  149.)  In  large  doses,  the  pain 
becomes  hot  and  burning,  extending  from  the  mouth  downwards ; 
there  is  violent  vomiting  with  purging,  and  the  patient  sinks  ex¬ 
hausted.  After  death,  the  alimentary  canal  is  found  inflamed.  Even 
the  endermic  application  of  the  oil  is  stated  in  some  cases  to  have 
produced  severe  symptoms,  although,  according  to  Dr.  Buchanan,  it 
acts  only  as  a  local  irritant.  (Medical  Gazette,  xxxix.  671.)  A  case 
occurred  in  Paris  in  1839,  where  a  man  swallowed  by  mistake 
two  drachms  and  a  half  of  croton  oil.  In  three  quarters  of  an  hour, 
the  surface  was  cold  and  clammy,  the  pulse  imperceptible,  respiration 
difficult,  and  the  extremities  and  face  were  as  blue  as  in  the  collapsed 
stage  of  cholera.  In  an  hour  and  a  half  diarrhoea  set  in  ;  the  stools 
were  passed  involuntarily,  and  the  abdomen  was  very  sensitive  to  the 
touch.  The  patient  complained  of  a  burning  pain  in  the  course  of  the 
oesophagus.  He  died  in  four  hours  after  swallowing  the  poison  ;  and  it 
is  singular  that  there  was  no  marked  change  in  the  mucous  membrane 
of  the  stomach.  (Orfila,  Tox.  i.  108.)  The  poisonous  properties  of 
croton  oil  are  owing  to  a  fatty  acid  (crotonic  acid),  which  it  contains 
in  uncertain  quantity.  Probably  this  may  explain  why  from  six  to 
ten  drops  of  the  oil  may  be  sometimes  given  without  causing  much 
purging.  It  commonly  begins  to  act  speedily,-  i.  e.  within  half  an 
hour.  The  medicinal  dose  of  it  is  from  one  to  three  drops. 

This  oil  acts  as  a  poison  on  animals.  Many  instances  of  its  effects  on 
animals  have  been  collected  by  Wibmer.  (Arzneimittel.  i.  215.)  A 
curious  case  in  reference  to  its  effects  on  the  horse,  came  to  trial  a  few 
years  since.  A  veterinary  surgeon  administered,  as  a  medicine,  fifteen 
drops  to  a  horse.  The  lips  of  the  animal  became  swollen,  and  the  skin 
peeled  off ;  the  horse  suffered  evidently  great  pain,  and  after  lingering 
a  short  time,  died.  An  action  was  brought  by  the  owner  of  the  horse 
at  the  Oxford  Aut.  Cir.  1838,  for  the  recovery  of  its  value.  Prom  the 
evidence  then  given,  it  seemed  probable  that  the  animal  had  really  died 
from  a  very  small  dose  of  the  oil,  although  there  was  reason  to  believe 
that  a  much  larger  quantity  was  given,  than  was  here  alleged  to  have 
caused  death.  Wibmer  mentions  two  instances  in  which  twenty  and 
thirty  drops  were  given  to  horses  without  materially  affecting  them. 

Analysis. — Croton  oil  is  a  fixed  oil  of  a  lemon-yellow  colour.  It 
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has  a  peculiarly  unpleasant  odour,  and  a  hot  acrid  burning  taste.  It 
has  a  faint  acid  reaction,  which  it  imparts  to  water ;  and  as  it  is  of  lower 
specific  gravity,  it  floats  on  the  surface.  It  is  very  soluble  in  ether, 
and  by  this  liquid  it  may  be  separated  from  organic  liquids.  When 
warmed  with  nitric  acid,  the  oil  is  turned  of  a  dark-brown  colour : 
and  there  is  an  abundant  evolution  of  nitrous  acid  vapour. 

Croton  seeds  are  of  an  oval  form,  and  about  three-eighths  of  an  inch 
in  length.  They  are  covered  with  a  dusky  thin  blueish-coloured  brittle 
shell,  having  within  a  yellowish-white  oleaginous  and  easily  sectile 
kernel,  which  forms  the  great  bulk  of  the  seed.  When  boiled  in  a 
solution  of  potash  holding  dissolved  some  oxide  of  lead,  they  are 
blackened,  thus  indicating  the  presence  of  sulphur.  Like  all  the  va¬ 
rieties  of  vegeto-albumen,  the  kernel  is  turned  of  a  deep  red-brown 
colour,  when  it  is  boiled  in  concentrated  muriatic  acid. 

OIL  OP  TAR. 

This  is  a  powerful  vegetable  irritant.  In  1832,  about  ten  drachms 
of  it  caused  the  death  of  a  gentleman,  to  whom  it  had  been  sent  by 
mistake  for  a  black  draught.  The  party  who  sent  it,  was  tried  for  man¬ 
slaughter,  but  acquitted. 

This  liquid  appears  to  be  somewhat  uncertain  in  its  operation.  Dr. 
Christison  quotes  a  case  in  which  four  ounces  taken  by  an  adult  in 
mistake  produced  pain  and  violent  vomiting.  The  man  speedily  re¬ 
covered!  (On  Poisons,  967.)  In  another  instance,  two  or  three 
draughts  of  this  liquid  proved  fatal  to  a  boy  in  twenty-four  hours. 
The  pulmonary  mucous  membrane  was  found  much  injected,  but  it  is 
remarkable  that  the  stomach  and  intestines  were  natural.  Whether 
swallowed  or  employed  as  an  enema,  this  substance  is  likely  to  exert  a 
powerfully  local  irritant  action. 

Analysis. — Oil  of  Tar  is  a  thick  treacly -looking  liquid,  of  a  dark- 
brown  colour.  It  has  a  strong  and  peculiar  odour,  is  insoluble  in 
water,  but  heavier  than  this  liquid,  giving  to  it  its  odour  and  taste. 
It  is  dissolved  by  alcohol,  but  is  again  precipitated  milky-white  by 
water.  It  is  highly  inflammable,  and  burns  with  a  thick  carbonaceous 
flame. 

OIL  OP  TURPENTINE. 

This  very  common  liquid,  which  is  so  easily  identified  by  its  power¬ 
ful  odour,  does  not  appear  to  exert  any  strong  action  as  an  irritant 
poison.  It  is  often  given  with  impunity  in  large  doses  to  young  chil¬ 
dren  as  a  vermifuge.  In  the  following  case,  reported  by  Dr.  Evans, 
an  infant,  set.  fourteen  months,  swallowed  four  ounces  by  mistake,  and 
recovered.  The  child  was  found  two  hours  after  the  occurrence  in  a 
comatose  state ;  pulse  130;  tunica  conjunctiva  injected;  pupils  di¬ 
lated  ;  eyes  watery ;  face  flushed ;  breathing  hurried,  strangury  ;  urine 
the  smell  of  violets ;  bowels  painful,  particularly  along  the  course  of 
the  spermatic  vessels.  He  was  ordered  an  emetic  of  ipecacuanha. 
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Vomiting  was  soon  excited,  and  briskly  kept  up  by  tepid  water.  The 
contents  of  the  stomach  had  a  strong  odour  of  turpentine.  After  the 
operation  of  the  emetic,  cold  was  applied  to  the  head,  and  flannel  cloths 
wrung  out  of  hot  water,  to  the  epigastrium.  At  6  p.m.,  ten  hours 
after  the  accident,  he  was  much  improved ;  was  quite  lively  ;  pulse 
120;  bowels  loose;  had  passed  eight  small  worms.  On  the  follow¬ 
ing  day  he  was  decidedly  better ;  slept  well  during  the  night ;  slight 
pain  in  the  bowels  on  pressure.  Castor -oil  was  given.  From  this 
time,  he  improved  daily,  suffering  only  from  a  little  excitement  about 
the  brain ;  and  in  four  or  five  days  he  had  perfectly  recovered.  (Brit. 
Arner.  Journ.  of  Med.  and  Phys.  Science,  Nov.  1846.)  The  treatment 
contributed  to  recovery  in  this  case.  When  this  poison  has  been  swal¬ 
lowed,  it  will  be  indicated  by  the  odour  of  the  breath  and  urine. 

Although  I  believe  there  is  no  case  on  record  of  the  destruction  of 
life  by  oil  of  turpentine,  it  may  excite  a  violent  irritating  action  on 
the  kidneys,  tending  to  strangury.  It  may  also  cause  hypercatharsis. 
The  oil  can  hardly  be  called  a  poison,  yet  it  may  in  some  instances 
seriously  affect  the  constitution. 

Analysis. — Oil  of  Turpentine  would  be  sufficiently  identified  by 
its  odour  and  inflammability.  The  fact  of  poisoning  by  it,  would  be 
indicated  by  the  odour  in  the  breath  and  urine. 

Another  kind  of  Turpentine,  the  Balsam  of  Copaiba,  has  been 
known  to  cause  serious  symptoms.  Half  an  ounce  was  administered 
to  an  adult  as  an  enema.  This  was  soon  followed  by  pain  in  the  sto¬ 
mach,  vomiting,  and  general  uneasiness.  The  man  had  convulsions, 
and  for  three  days  he  was  unable  to  speak.  He  slowly  recovered. 
(Brit,  and  For.  Med.  Rev.  xvii.  Jan.  1840,  268.) 

PYROXYLIC  SPIRIT.  (NAPHTHA.) 

Pyroxylic  Spirit,  also  called  Pyroligneous  Ether,  is  a  rectified 
product  of  the  destructive  distillation  of  wood.  It  is  vulgarly  known 
and  sold  under  the  name  of  Naphtha,  although  it  entirely  differs  from 
this  compound  in  chemical  constitution  and  properties.  But  little  is 
known  concerning  its  operation  on  the  system  : — it  appears,  however, 
to  be  analogous  to  that  of  Oil  of  Turpentine.  Large  doses  produce 
nausea,  colicky  pains,  and  vomiting ;  hence  it  may  be  regarded  as  an 
irritant.  It  has  been  suggested  that  it  might  be  taken  by  intemperate 
persons  as  a  substitute  for  alcohol,  and  a  case  of  this  kind,  in  which 
it  was  supposed  to  have  caused  death,  was  once  referred  to  me  :  but 
it  was  probable  that  the  individual  had  died  from  natural  causes.  Com¬ 
mon  naphtha  always  contains  tar,  and  the  presence  of  this  would,  of 
course,  increase  its  irritant  properties. 

Analysis. — It  is  a  yellow  liquid,  of  a  very  offensive  odour,  and 
hot  pungent  disagreeable  taste.  It  possesses  an  acid  reaction,  is 
highly  inflammable,  burning  with  a  smoky  flame,  mixes  readily  with 
alcohol  in  all  proportions,  but  is  rendered  milky  on  the  addition  of 
water,  owing  to  the  separation  of  tarry  matter.  Some  of  these  proper - 
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ties  are  modified  by  its  rectification.  Its  odour  at  once  distinguishes 
it  from  alcohol,  and  would  enable  us  to  detect  it  in  the  dead  body. 
Some  years  since,  it  was  sold  for  commercial  purposes  largely  mixed 
with  alcohol. 


r DIPPEL’S  OIL. 

It  may  be  here  the  place  to  notice  the  properties  of  some  other 
oleaginous  compounds  which  are  products  of  decomposition. 

Dippel’s  Oil  must  be  regarded  as  the  empyreumatic  product  of  the 
distillation  of  nitrogenous  matter.  In  the  crude  state  it  has  been  given 
as  a  poison,  and  its  action  appears  to  be  similar  to  that  of  oil  of  tar. 
Its  strongly  irritant  properties  are  probably  dependent  on  the  admixture 
of  tarry  matter.  It  is  easily  accessible  to  the  public,  and  may  thus  be 
taken  or  administered  in  mistake  for  other  liquids.  ' 

Analysis. — Dippel’s  oil,  as  it  is  in  the  first  instance  procured  by 
the  destructive  distillation  of  nitrogenous  matter,  is  of  a  pale  yellow 
colour,  but  after  a  time  it  becomes  darker  and  thicker,  resembling  tar. 
When  redistilled  with  water,  it  is  nearly  colourless,  of  a  penetrating 
ammoniacal  odour,  but  it  becomes  brown  by  exposure  to  air.  It  has 
an  alkaline  reaction,  is  soluble  in  water,  alcohol,  and  alkalies.  Like 
oil  of  turpentine,  it  causes  a  violent  decomposition  of  strong  nitric 
acid. 

EUSEL  OIL. 

Our  knowledge  of  the  poisonous  properties  of  this  liquid,  which  is 
a  product  of  the  vinous  fermentation,  is  derived  from  the  researches 
of  Dr.  Eurst  of  Berlin.  It  does  not  appear  to  be  a  very  energetic 
poison.  Two  drachms  thrown  into  the  stomach  of  a  rabbit  caused 
great  restlessness  and  loss  of  muscular  power,  but  the  animal  soon  re¬ 
covered.  A  similar  quantity  killed  another  rabbit  in  about  two  hours  : 
the  principal  symptoms  were  depression  and  difficulty  of  breathing. 
On  inspection,  there  was  extravasation  of  dark  brown  blood  at  the 
cardiac  end  of  the  stomach,  and  the  mucous  membrane  presented 
brownish-red  points.  The  duodenum  and  upper  part  of  the  jejunum 
were  reddened  and  filled  with  a  white  mucus,  the  kidneys  healthy  and 
bloodless,  the  lungs  somewhat  redder  than  natural.  Three  drachms 
killed  a  rabbit  within  an  hour.  Half  an  ounce  caused  death  in  a 
quarter  of  an  hour,  and  one  ounce  in  four  minutes.  Eusel  oil  appears 
from  these  experiments,  to  have  in  the  first  instance  a  stimulating  and 
afterwards  a  depressing  action.  In  small  quantities,  it  produces  in¬ 
toxication.  I  have  experienced  the  effects  of  the  vapour,  and  found 
them  to  be  giddiness,  accompanied  with  a  feeling  of  suffocation  and  a 
sense  of  falling.  Headache  followed,  which  lasted  for  half  an  horn’. 
Eusel  oil  is  absorbed,  and  the  odour  may  after  a  time  be  easily 
recognized  in  the  breath.  (Med.  Gaz.  xxxv.  p.  430.) 

Analysis. — Eusel  oil  is  a  colourless  oily  fluid,  lighter  than  water, 
of  a  very  offensive  odour ;  it  has  a  sharp  burning  taste, — and  burns  with 
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a  brilliant  flame.  It  coagulates  albumen  and  casein,  and  appears  to 
soften  and  dissolve  the  lining  membrane  of  the  alimentary  canal.  It 
is  a  ternary  compound  of  oxygen,  hydrogen,  and  carbon. 

DECAYED  AND  DISEASED  VEGETABLE  MATTER. 

Vegetable  matter,  when  eaten  in  a  state  of  decay,  is  capable  of  ex¬ 
citing  pain,  vomiting,  purging,  and  other  symptoms  of  poisoning. 
Potatoes,  carrots,  turnips,  and  other  esculent  vegetables,  in  a  state 
of  decomposition,  may  thus  excite  serious  symptoms,  wrhich  might  be 
referred  to  mineral  poison. 

DECAYED  CARROTS. 

The  following  case  of  poisoning  by  decayed  carrots  has  been  re¬ 
ported  by  Dr.  Lieber.  A  girl,  eight  years  old,  who  had  gone  to  bed 
cheerful  and  well,  on  awaking  complained  of  headache.  Violent  vomit¬ 
ing  came  on,  which  was  quieted  by  camomile  tea,  but  convulsions 
were  soon  afterwards  observed.  They  continued  till  noon,  when  Dr. 
Lieber  was  sent  for,  but  he  did  not  see  her  for  three  hours.  She  was 
then  lying,  without  consciousness,  on  her  back,  and  breathing  feebly ; 
her  face  was  rather  puffy  ;  her  pulse  quiet  and  full ;  the  bowels  not 
open.  Leeches  to  the  head  and  a  clyster  were  prescribed,  but  before 
these  remedies  could  be  used,  the  girl  was  dead.  No  cause  for  the 
illness  could  be  discovered,  except  her  having  eaten  a  considerable 
quantity  of  half -rotten  carrots ,  which  had  been  thrown  into  the  court¬ 
yard,  A  boy  belonging  to  another  family,  who  had  eaten  of  these 
carrots,  was  also  ill,  but  recovered  after  spontaneous  vomiting  and 
diarrhoea.  A  post-mortem  examination,  twenty-eight  hours  after 
death,  confirmed  Dr.  Lieber’s  conjecture  as  to  the  cause. 

The  membranes  of  the  brain  were  very  full  of  blood ;  the  brain, 
which  was  normal  in  consistence,  was  less  so ;  the  sinuses,  were 
distended  with  blood.  There  was  no  effusion  in  the  ventricles,  and 
the  plexus  choroides  were  rather  paler  than  usual.  There  was  no  dis¬ 
ease  in  the  cavity  of  the  thorax.  The  external  surface  of  the  stomach 
was  unaltered,  but  on  the  internal  coat,  particularly  at  the  greater  cur¬ 
vature,  there  were  several  inflamed  spots  of  different  sizes.  They  were 
of  a  dark-red  colour,— the  finest  vascular  ramifications  could  be  distinctly 
seen,  and  the  colour  could  not  be  washed  off  with  water.  Blueish 
spots  were  perceived  in  the  intestines,  but  only  in  their  peritoneal 
covering;  the  mucous  membrane  bore  no  marks  of  inflammation. 
(Med.  Gaz.  xxxi.  270.) 


DECAYED  POTATOES. 

Dr.  O’Brien  has  reported  five  cases,  from  which  it  would  appear 
that  potatoes  in  a  diseased  or  decayed  condition,  are  capable  of  exciting 
gastro- enteritis.  The  symptoms  in  one  case  were,  a  quick  pulse,  white 
tongue,  dry  harsh  skin,  and  obstinate  constipation.  In  forty-eight 
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hours,  the  face  presented  an  erysipelatous  appearance,  and  there  was 
great  nausea,  with  tenderness  in  the  epigastric  and  right  hypochondriac 
regions.  There  was  also  restlessness,  with  excruciating  pains  in  the 
muscles  and  in  the  joints.  All  the  patients  recovered.  (Dublin 
Hospital  Gazette,  Feb.  1, 1846,  p.  184.)  In  a  series  of  cases  recorded  by 
Dr.  Peddie,  where  a  family  had  subsisted  six  wheels  on  refuse-potatoes 
picked  up  on  the  surface  of  fields,  the  symptoms  were  more  severe,  and 
in  two  instances  death  ensued.  The  potatoes  were  of  a  green  and  of 
a  deep  purple  colour,  and  had  an  exceedingly  hitter  and  disagreeable 
taste,  so  much  so  that  no  mode  of  preparation  rendered  them  palatable 
to  the  destitute  family  which  suffered  from  their  effects.  In  a  very 
few  days  after  using  them,  the  whole  family  were  seized  with  severe 
griping  pains  in  the  bowels,  followed  by  diarrhoea  of  a  green  watery 
kind.  These  symptoms  continued  with  short  intermissions,  during  the 
whole  of  the  time  that  the  potatoes  were  used  for  food.  Two  of  the 
children  died.  (Ed.  Med.  and  Surg.  Journ.  xxxix.  p.  384.)  The 
following  is  a  more  recent  instance  of  the  injurious  effects  of  potatoes. 
A  woman,  aged  forty-three,  who  had  no  previous  ailment,  was  seized 
with  severe  colic,  vomiting,  and  purging,  the  stools  consisting  of 
fragments  of  potatoes  floating  in  a  mucus-like  fluid ;  she  had  cramps 
in  the  calves  of  her  legs  and  fingers,  and  her  thumbs  were  contracted  ; 
she  was  very  weak  ;  had  a  shrivelled  appearance ;  pupil  much  dilated  ; 
face,  chest,  and  extremities  cold;  eyes  haggard  and  sunk  in  the  orbits ; 
pulse  100,  quick,  small,  and  compressible,  sometimes  scarcely  per¬ 
ceptible  ;  tongue  clean ;  epigastrium  tender  on  pressure ;  respiration 
irregular,  sometimes  interrupted.  It  appeared  from  the  account  given 
by  her  parents,  that  she  had  been  for  half  an  hour  without  conscious¬ 
ness,  pulse,  or  respiration — in  fact,  like  one  dead — before  she  received 
medical  assistance  ;  from  this  state  she  revived  after  discharging  a  large 
quantity  of  potatoes  by  vomiting  and  purging.  A  mixture  containing 
five  grains  of  tartar-emetic  was  ordered,  of  which  a  spoonful  was 
directed  to  be  given  every  ten  minutes ;  a  sinapism  was  applied  to 
the  pit  of  the  stomach.  The  purging  and  vomiting  of  pieces  of 
potatoe  continued.  The  woman  having  quite  regained  her  conscious¬ 
ness,  stated  that  during  the  last  fifteen  days,  she  had  eaten  a  great 
quantity  of  unripe  potatoes — that  she  had  had  diarrhoea  for  eight  days, 
and  that  at  her  last  meal  at  noon,  she  had  eaten  more  of  them  than  at 
any  previous  period.  At  half- past  ten  o’clock  in  the  evening  the  general 
heat  of  surface  returned,  the  cramps  diminished,  and  the  pulse  became 
fuller  and  stronger ;  tongue  continued  clean  ;  the  emetic  mixture  was 
ordered  to  be  continued.  The  vomiting,  which  had  not  ceased,  be¬ 
came  simply  bilious.  On  the  next  day  she  had  an  opening  mixture, 
and  after  this  she  gradually  recovered.  (Journal  de  Chimie  Med. 
1846,  268.) 

In  this  instance,  the  effects  were  ascribed  to  the  unripeness  of  the  po¬ 
tatoes.  It  has  been  supposed  that  Solanine  sometimes  exists  in  potatoes, 
and  confers  on  them  poisonous  properties,  but  there  is  no  direct  proof 
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that  this  is  the  case.  According  to  Liebig,  Solanine  is  generated  in 
the  shoot  of  the  potatoe  when  it  is  allowed  to  germinate  in  the  dark. 

MOULDY  BREAD. 

That  universal  article  of  food,  bread,  has  frequently  caused  symptoms 
resembling  those  of  poisoning,  for  which  it  is  not  always  easy  to  account. 
In  the  Annales  d’Hygiene,  1843,  pp.  35  and  347,  will  be  found 
communications  on  this  subject  from  MM.  Guerard,  Chevallier,  and 
Gaultier  de  Claubry.  The  changes  which  take  place  in  the  decom¬ 
position  of  flour  and  bread,  and  the  production  of  various  kinds  of 
mouldiness ,  are  here  investigated,  together  with  the  effects  of  such 
bread  upon  the  animal  system.  It  would  appear  that  in  some  parts 
of  France,  the  peasantry  manifest  no  repugnance  to  the  eating  of 
mouldy  bread ;  and  that  in  many  instances,  the  practice  appears  to  be 
attended  with  no  ill  effects.  The  nature  of  the  mould  produced, 
however,  is  subject  to  great  variation ;  and  it  is  not  improbable,  as 
M.  Chevallier  suggests,  that  in  some  cases  a  poisonous  principle  is 
actually  developed.  In  two  instances  of  children,  who  had  partaken 
of  mouldy  rye-bread,  symptoms  resembling  those  of  irritant  poisoning 
supervened.  The  countenance  was  red  and  swollen,  the  tongue  dry, 
the  pulse  quick  ;  there  were  violent  colics,  with  pain  in  the  head  and 
intense  thirst.  Vomiting  and  purging  supervened,  with  a  state  of 
collapse ;  but  the  children  eventually  recovered.  These  symptoms 
were  ascribed  to  the  production  of  “  mucor  mucedo ”  in  the  bread. 
In  1829,  alarming  effects  having  followed  from  the  use  of  a  certain 
kind  of  bread  in  Paris,  M.  Barruel  was  called  upon  to  determine 
whether  or  not,  any  irritant  poison  had  become  accidentally  intermixed 
with  it.  The  bread  was  simply  in  a  mouldy  state ;  there  was  no 
trace  of  the  presence  of  any  mineral  or  vegetable  poison.  These 
facts,  together  with  experiments  performed  on  animals,  show 
that  bread,  in  a  state  of  mouldiness,  may  not  only  produce  symptoms 
of  poisoning,  but  actually  cause  death ;  and  as  it  is  impossible  to 
distinguish  the  noxious  from  the  innoxious  kind  of  mould,  the  use  of 
all  bread  in  such  a  condition  should  be  avoided.  The  red  or  orange- 
coloured  mould  (penicillium  roseum)  appears  to  be  more  noxious  than 
the  greenish  blue  (penicillium  glaucum).  Accurate  researches  have 
shewn  that  inferior  descriptions  of  flour  are  very  prone  to  undergo  these 
changes  when  they  are  kept  in  a  damp  place.  When  the  bread  is  first 
baked,  it  appears  good  and  wholesome ;  but  the  crumb  contains  the 
sporules  of  the  mould  not  destroyed  by  the  heat  of  baking ;  and  these 
only  require  favourable  conditions  (humidity)  for  their  development. 
The  corn  of  one  season  may  be  particularly  prone  to  this  change,  from 
the  weather  having  been  unfavourable  to  its  growth.  M.  Gaultier  de 
Claubry  found  the  corn  grown  in  France  in  1841,  to  undergo  this 
noxious  conversion  readily  (penicillium  roseum )  in  the  state  of  flour 
or  bread;  but  it  was  not  so  with  that  grown  in  1842.  The  season 
of  1841  was  remarkably  wet  for  the  harvest. 
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Fresh  Bread  may  occasionally  produce  serious  effects  on  the  body, 
owing  to  the  flour  becoming  accidentally  mixed  with  various  descrip¬ 
tions  of  poisonous  pulse  or  grain.  Frequent  use  of  the  Brown  bread 
of  London  has  been  knowm  to  occasion  vertigo,  lethargy,  and  other 
unpleasant  symptoms,  indicative  of  an  affection  of  the  brain  and  nervous 
system.  These  symptoms  have  been  ascribed  to  the  accidental  admix¬ 
ture  with  the  corn,  of  the  Lolium  temulentum ,  or  bearded  darnel.  In 
other  instances,  the  use  of  it  has  been  followed  by  a  pricking  sensation 
and  a  sense  of  distension  in  the  stomach,  with  colic  ;  and  these  symp¬ 
toms  have  ceased  only  after  some  hours. 

Rye  Bread,  which  is  largely  consumed  by  the  inhabitants  of 
Northern  Europe,  but  is  not  much  used  in  this  country,  is  liable 
to  contain  ergot,  and  to  give  rise  to  a  peculiar  train  of  symptoms. 
(See  post,  Ergot,  page  5.37.)  Bread  which  contains  -  ergot  and  rye- 
flour  in  equal  parts,  is  of  a  brown  colour  outside,  and  is  full  of  cracks. 
It  is  much  heavier  than  good  rye  bread ;  when  broken,  it  is  porous, 
and  of  a  greyish-blue  colour.  It  has  a  sweet  taste,  leaving  a  sense  of 
bitterness  behind  it.  It  is  more  liable  to  become  moist  than  good  bread. 

Professor  Henslow  on  one  occasion  found  ergot  in  wheat  which  had 
been  sent  to  the  miller.  (Pereira,  ii.  915.)  Those  frequent  diseases  in 
wheat,  smut  and  mildew  ( TJredo  frumenti),  are  not  adequate  to  account 
for  the  occasionally  injurious  effects  of  ordinary  bread.  There  is  no 
proof  that  the  diseased  grain  possesses  any  poisonous  properties,  even 
when  taken  in  much  larger  quantity  than  it  is  ever  likely  to  be  found 
in  bread  ;  bnt  the  greater  part  of  the  rust  is  dissipated  in  the  prepa¬ 
ration  of  the  grain.  A  case  was  referred  to  me  lately,  in  which  sick¬ 
ness,  diarrhoea,  and  severe  colicky  pains,  followed  the  use  of  brown 
bread  at  breakfast.  The  presence  of  poison  being  suspected,  a  portion 
was  sent  for  examination,  but  none  could  be  detected.  There  wras  no 
mouldiness:  on  gently  shakingthe  bread,  no  sporules  appeared  in  a  shower 
of  dust,  nor  had  the  bread  undergone  any  change  of  colour.  This  subject 
is  of  more  importance  than  may  at  first  sight  appear,  since  an  attempt 
at  poisoning  may  be  unjustly  attributed  to  innocent  persons.  A  ma¬ 
gisterial  investigation  took  place  in  this  city  a  few  years  since,  under 
the  following  circumstances.  The  whole  of  the  members  of  a  family, 
eight  persons,  were  seized  with  violent  vomiting  soon  after  a  meal,  at 
wrhich  they  had  partaken  of  brown  bread.  The  symptoms  somewhat 
resembled  those  of  arsenic.  The  bread  and  other  articles  about  the 
premises  were  carefully  examined,  but  no  mineral  poison  wras  found ; 
and  a  minute  investigation  showed  that  the  effects  must  have  been 
really  due  to  the  bread,  which  had  been  procured  in  nearly  a  fresh 
state  from  the  shop  of  a  respectable  baker  just  before  it  was  eaten  by 
the  family.  Chemistry  threw  no  light  upon  the  matter.  The  symp¬ 
toms  came  on  in  a  quarter  of  an  hour ;  they  were  chiefly  indicated  by 
vomiting  and  tremor  of  the  limbs.  In  the  case  of  an  infant  there 
were  convulsions.  The  effects  were  principally  those  of  an  irritant ; 
bnt  there  was  no  purging,  and  all  ultimately  recovered. 
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POISONOUS  PLOUR. 

The  following  remarkable  case  of  poisoning  by  flour  occurred  to  Dr. 
Tait,  in  September  1844.  Seven  of  the  members  of  a  family  soon 
after  dinner  felt  an  uneasy  sensation  in  the  stomach,  accompanied  in 
some  by  great  sickness  and  inability  to  keep  the  erect  posture.  In 
one  there  was  no  vomiting,  but  nausea  and  griping  pain.  Two,  who 
speedily  got  rid  of  the  contents  of  the  stomach  by  vomiting,  soon  re¬ 
covered.  In  four,  vomiting  supervened  only  after  five  or  six  hours, 
and  it  was  then  attended  with  lancinating  pains  in  the  stomach  and 
bowels,  burning  heat  in  the  epigastrium,  a  dry  sensation  in  the  mouth, 
thirst,  pain  in  the  forehead,  and  restlessness.  This  was  followed  by 
purging,  depression,  paleness,  and  collapse.  In  all  but  one  young 
man  the  pulse  was  quick  aud  feeble ;  in  him  it  was  full  and  bounding. 
He  complained  much  of  headache,  and  his  eyes  were  prominent  and 
congested.  The  mother  suffered  most  severely  :  when  first  seen,  her 
countenance  was  pale  and  collapsed,  her  extremities  were  cold,  and 
the  pulse  was  quick  and  feeble  ;  she  was  conscious  ; — the  pupils 
were  contracted,  and  sensible  to  light ; — the  tongue  was  covered  with 
a  thick  frothy  mucus ; — there  was  intense  thirst,  but  all  that  was 
taken  into  the  stomach,  was  speedily  ejected.  She  appeared  to  suffer 
great  agony  immediately  before  vomiting,  and  there  was  excessive 
tenderness  of  the  abdominal  parietes.  The  mutter  thrown  from  the 
stomach  consisted  chiefly  of  mucus  streaked  with  blood.  There  was 
also  some  diarrhoea.  She  did  not  recover  for  several  weeks.  In  the 
others,  the  chief  symptoms  on  the  day  following  the  accident,  were 
headache  and  thirst.  (North.  Journ.  Med.,  Sept.  1845.)  These  serious 
symptoms  were  traced  to  some  American  flour ,  which  had  been  used 
at  dinner  for  making  an  apple-dumpling.  It  was  clear,  from  the  time 
of  occurrence  and  their  general  resemblance,  that  they  had  been 
caused  by  some  article  of  food  taken  at  dinner.  Broth  and  meat  were 
the  other  articles  used ;  but  these  could  not  have  caused  them,  because 
some  members  of  the  family  dined  solely  on  them,  and  were  in  no 
way  affected.  Those  who  took  the  apples  and  not  the  paste  of  the 
dumpling,  were  also  unaffected.  The  mother,  who  suffered  most, 
dined  almost  entirely  upon  the  paste,  and  the  violence  of  the  symp¬ 
toms  was  found  to  have  a  close  relation  to  the  different  quantity  of 
paste  eaten  by  the  patients.  The  flour,  when  examined,  appeared 
perfectly  good ;  it  was  analysed,  but  no  mineral  poison  existed  in  it. 
It  was  thought  that  some  acrid  vegetable  poisommight  be  accidentally 
mixed  with  it ; — but  the  symptoms  did  not  bear  out  the  suspicion  that 
this  was  owing  to  the  presence  of  the  Lolium  temulentum. 

POISONED  GRAIN. 

Other  kinds  of  pulse,  such  as  the  Lathyrus  cicera  and  Ervum  ervilia 
(Bitter  vetch),  may  occasionally  render  bread  poisonous.  In  some 
parts  of  the  continent,  a  white  bread  is  made  from  the  flour  of  the 
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Lathyrus ;  but  owing  to  tlie  injurious  effects  resulting  from  it,  its  use 
has  been  repeatedly  prohibited  in  several  continental  states.  Loudon 
states,  that  when  mixed  in  equal  parts  with  wheaten  flour,  it  makes 
a  white  and  apparently  wholesome  bread  ;  but  weakness  of  the  knees 
and  spasmodic  contractions  of  the  limbs  have  followed  its  use.  Cattle 
and  birds  which  are  fed  on  the  seeds  become  paralysed ;  the  seed  from 
a  strong  moist  soil  is  more  injurious  than  that  cultivated  in  one  which 
is  light  and  dry.  (Encyc.  of  Plants,  620.)  A  more  recent  exemplifi¬ 
cation  of  the  injury  resulting  from  the  use  of  the  Lathyrus  flour  in 
bread,  has  been  furnished  by  M.  Vilmorin.  He  remarked  that  the 
use  of  this  bread  for  a  few  weeks,  produced  complete  paralysis  of  the 
lower  extremities  in  a  young  and  healthy  man.  Six  or  seven  indivi¬ 
duals  of  the  same  family,  who  had  eaten  it,  suffered  more  or  less  from 
similar  symptoms,  and  one  had  died.  A  physician  who  practised  in  the 
district,  remarked  that  paralytic  affections  were  very  common  among 
the  poor  who  subsisted  on  this  bread,  while  they  rarely  occurred  among 
the  better  classes.  When  the  Lathyrus  flour  formed  only  one-twelfth 
part,  no  inconvenience  was  observed  to  attend  its  use :  in  a  propor¬ 
tion  greater  than  this  it  became  injurious;  and  when  it  amounted  to 
one-third  part,  the  effects  might  be  serious.  The  Lathyrus  cicera  has 
a  reddish-coloured  flower ;  its  seed  is  of  an  ash-grey  colour,  uniform  and 
angular.  (Ann.  d’Hyg.,  Avril  1847,  469.)  The  Ervum  ervilia  or 
bitter  vetch  is  a  plant  of  the  same  family ;  it  is  less  cultivated  than  the 
Lathyrus.  Its  seed  is  of  a  reddish-grey  colour,  smaller  than  that  of  the 
Lathyrus ,  and  almost  round.  The  flower  is  small,  and  of  a  dirty  white 
hue.  (The  reader  will  find  a  further  account  of  the  serious  effects  of 
these  seeds  on  man  and  animals,  in  the  Ann.  d’Hyg.,  1841, 126.)  The 
use  of  such  an  admixture  with  wheaten  flour  is  dangerous,  and  should 
be  strictly  prohibited  by  law. 

In  1844  an  investigation  was  ordered  by  the  Erench  government 
into  the  condition  of  the  flour  obtained  from  Egyptian  corn.  It  ap¬ 
peared  that  the  grain  and  flour  abounded  in  weevil ;  and  the  question 
was,  whether  the  presence  of  this  insect  rendered  it  unwholesome  for 
bread.  The  commission  reported  that  some  specimens  were  of  bad 
quality,  owing  to  deficiency  of  gluten,  the  presence  of  bran,  and  the 
ova  and  bodies  of  numerous  insects  ;  but  that  it  was  only  likely  to 
prove  injurious  to  health  by  its  being  deficient  in  the  nutritious  prin¬ 
ciples  which  exist  in  good  flour ;  that  the  presence  of  the  weevil  acts 
in  no  other  injurious  way,  and  that  the  bread  made  from  the  flour  is 
not  poisonous.  (Ann.  d’Hyg.,  1846,  i.  98.)  The  corn  was,  notwith¬ 
standing  this  opinion,  condemned,  but,  on  appeal,  the  judgment  was 
reversed.  (Ib.  ii.  161.) 

It  is  said  to  be  the  practice  with  bakers  to  mix  alum  and  bone- 
earth  with  flour,  to  increase  the  weight  and  give  whiteness.  These 
adulterations  may  be  determined  by  incinerating  a  dried  portion  of 
bread.  Alum  should  not  exist  in  good  bread,  but  phosphate  of  lime, 
in  small  proportion,  naturally  exists  in  most  of  the  cerealia.  The  arti- 
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ficially  introduced  phosphate  might  be  dissolved  out  of  the  dried  and 
powdered  bread,  by  digesting  it  in  diluted  muriatic  acid. 

In  some  instances,  whether  arising  from  accident  or  design,  the 
bread  may  be  found  really  poisoned.  A  large  portion  of  the  popula¬ 
tion  of  Dresden  narrowly  escaped  poisoning  by  arsenic,  in  consequence 
of  partaking  of  bread  from  the  shop  of  a  baker,  who  had  employed  a 
rat-catcher  on  his  premises  to  poison  vermin.  By  some  accident  the 
arsenic  had  become  mixed  with  the  flour.  (Journ.  de  Chimie  Medicale, 
Mars  1847,  133.)  In  February  1847,  a  portion  of  cake  which  had 
been  placed  before  a  family  was  forwarded  to  me  for  examination  in 
consequence-  of  certain  serious  symptoms  having  followed  its  use  ;  and 
I  found  it  to  be  impregnated  with  arsenic ;  but  how  or  in  what  way 
the  poison  had  been  introduced  into  it,  could  not  be  determined.  It  is 
therefore  always  proper  to  submit  the  suspected  bread,  or  other  article 
of  food,  to  analysis,  since  poison  may  be  unexpectedly  discovered  in 
it.  (On  the  poisonous  properties  of  bread,  see  Ann.  d’Hyg.,  1834,  ii. 
179  ;  1835,  ii.  240  ;  1843,  i.  41.  347  j  Henke,  Zeitschrift  der  S.  A., 
1842,  ii.  185  ;  1844,  i.  286,  ii.  215.) 

ERGOT  OE  RYE. 

Some  toxicologists  rank  this  substance,  known  as  Secale  cornu- 
TUM,  among  narcotico-acrid  poisons  ;  others  exclude  it  from  the  three 
classes,  regarding  it  as  a  poison  sui  generis.  Although  its  effects  are  in 
some  instances  peculiar,  yet  when  taken  in  large  doses  the  symptoms 
produced  very  much  resemble  those  caused  by  the  vegetable  irritants. 
Without  assuming  that  it  strictly  belongs  to  this  class  of  poisons,  it 
appears  to  me  that  it  may  be  appropriately  considered  in  this  place. 

Ergot  is  a  disease  which  affects  many  kinds  of  grasses,  but  it  is  espe¬ 
cially  common  in  rye ;  and  the  substance  is  hence  called  Secale  cornu- 
tum ,  or  ergot  of  rye.  The  diseased  grain  is  developed  into  a  kind  of 
spur,  growing  in  a  curved  form  to  the  length  of  from  half  an  inch  to 
an  inch  or  longer.  The  disease  appears  to  be  originally  caused  by  a 
parasitical  fungus  ( Sphacelia  segetum ),  and  it  is  observed  to  prevail 
more  particularly  in  damp  seasons.  The  substance  is  of  a  deep  red¬ 
dish-black  colour  on  the  outside,  and  a  reddish-white  when  fractured. 
It  is  brittle  but  tough,  and,  except  when  well  dried,  not  easily  pulve- 
rizable.  It  has  a  slightly  acrid  taste,  and  the  odour  when  powdered, 
or  brought  out  by  potash,  is  nauseous  and  fishy.  It  forms  a  tincture 
of  a  dark-brown  colour,  which  possesses  a  similar  odour. 

Its  effects  vary  according  to  whether  it  be  taken  in  large  doses,  or 
whether  its  use  be  long-continued  in  small  doses.  The  results  of  nu¬ 
merous  experiments  on  animals,  and  some  observations  on  the  human 
subject,  show  that  ergot  administered  in  a  large  dose,  in  any  form 
(about  two  drachms  of  the  powder),  is  liable  to  occasion  dryness  and 
irritation  of  the  throat,  salivation,  thirst,  burning  pain  in  the  stomach, 
vomiting,  colic,  and  sometimes  diarrhoea.  Cerebral  symptoms,  such 
as  headache,  giddiness,  and  stupor,  are  also  met  with.  The  appear- 
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ances  after  death,  have  been  in  a  few  cases  patches  of  inflammation  on 
the  mucous  membrane  of  the  stomach  and  small  intestines. 

The  chronic  effects  of  this  poison  have  been  witnessed  occasionally 
on  the  continent  in  an  epidemic  form,  and  they  have  in  some  instances 
been  distinctly  traced  to  the  admixture  of  ergot  with  rye-bread.  In 
one  set  of  cases  the  nervous  system  appears  to  be  especially  affected, 
indicated  by  vertigo,  loss  of  sensation,  tendency  to  sleep,  rigidity  of 
the  muscular  system,  tremulous  gait,  and  convulsions.  After  death 
the  chief  appearance  consists  of  congestion  in  the  brain,  liver,  and 
heart.  In  another  set  of  cases  the  blood  appears  to  undergo  some 
change,  hemorrhages  ensue  ; — black  spots  and  boils  appear  in  va¬ 
rious  parts  of  the  body,  and  there  is  mortification  of  the  extremities. 
After  death  the  blood  is  found  black  and  very  fluid  throughout  the 
body.  (Wibmer,  Op.  cit.,  Sphacelia  segetum,  153.)  These  serious 
effects  are  not  witnessed  in  this  country,  where  rye-bread  is  but  little 
used ;  and  even  on  the  continent,  this  condition,  to  which  the  name 
ergotism  has  been  given,  requires  for  its  production,  a  very  long-conti¬ 
nued  use  of  the  diseased  grain.  M.  Bonjean  has  given  an  account  of 
two  instances,  in  which  spontaneous  gangrene  was  brought  on  by  bread 
containing  ergot  of  rye.  One  child  was  ten  years  old,  and  it  was 
found  necessary  to  amputate  both  legs ;  the  other,  between  two  and 
three  years  old,  lost  the  right  leg  by  spontaneous  separation.  Other 
members  of  the  family  who  had  partaken  of  the  food  were  indisposed, 
but  no  serious  consequences  ensued.  The  eldest  child  died  in  about  a 
fortnight.  On  dissection  the  brain  and  its  membranes  were  found 
healthy,  but  the  meningeal  veins  were  much  distended.  There  was 
an  effusion  of  serum  in  each  ventricle.  The  other  appearances  were 
not  remarkable.  (Academy  of  Sciences,  Dec.  1844 ;  quoted  by  Dr.  Beck, 
Amer.  Journ.  of  Med.  Science,  July  1845,  243.)  Mr.  Nuttall  has 
described  a  case  which  occurred  recently  in  Ireland,  in  which  it  is  pro¬ 
bable  that  the  singular  symptoms  observed  in  the  patient,  were  owing 
to  the  effects  of  ergot.  A  man  was  admitted  into  Steeven’s  Hospital, 
Dublin,  in  June  1847.  He  complained  of  thirst,  occasional  cramps  in 
the  legs  and  feet,  and  loss  of  appetite.  The  nails  had  fallen  off  his 
thumbs  and  all  the  fingers  of  both  hands,  as  well  as  one  of  tbe  lesser 
toes  of  the  left  foot,  the  deouded  parts  being  covered  with  flabby  gra¬ 
nulations  secreting  a  foetid  discharge.  In  a  few  days  these  symptoms 
disappeared,  but  there  was  some  redness  about  the  parts  surrounding 
the  nails  of  both  feet,  with  a  slight  reddish-purple  discoloration.  Sup¬ 
puration  gradually  took  place ;  the  nails  became  thin,  and  one  was 
removed.  Under  treatment,  these,  and  the  symptoms  of  nervous  dis¬ 
order,  gradually  ceased.  On  inquiry,  it  was  ascertained  that  for  six 
months  he  had  been  living  much  upon  rye -meal  of  bad  quality,  grown 
in  a  poor  marshy  soil.  About  this  period  he  had  suffered  from  burning 
pain  in  his  fingers,  and  suppuration  took  place ;  and  three  years  pre¬ 
viously,  after  eating  the  same  kind  of  bread,  his  nails  had  fallen  off, 
but  with  little  pain  or  inconvenience.  Some  members  of  his  family 


ACTION  OF  EEGOT  AS  AN  ABORTIVE. 


539 


had  suffered  in  like  manner.  (Dublin  Med.  Press,  July  28, 
1847,  53.) 

The  ergot,  it  is  well  known,  is  largely  employed  by  accoucheurs  to 
aid  parturition,  and  indeed  to  bring  it  on.  Much  difference  of  opi¬ 
nion  exists  as  to  the  abortive  powers  of  this  substance :  some  regard  it 
as  only  acting  on  the  uterus  by  the  production  of  great  constitutional 
injury,  and  that  its  effect  is  simply  to  accelerate,  but  not  to  induce 
labour.  In  many  instances  it  has  been  found  to  bring  on  violent  ac¬ 
tion  of  the  uterus  at  an  advanced  stage  of  gestation,  or  when  efforts  at 
parturition  had  already  commenced.  According  to  Dr.  Lee,  it  has  no 
effect,  at  least  in  the  early  stages  of  gestation,  although  given  in  very 
large  doses.  (Med.  Gaz.  xxv.  10 ;  see  also  Ed.  Med.  and  Surg.  Journ. 
liii.  27.)  Dr.  Kluge,  of  Berlin,  found  that  its  properties  varied  ac¬ 
cording  to  whether  it  was  gathered  before  or  after  harvest ; — in  the 
former  case  it  had  an  energetic  action,  while  in  the  latter  it  was 
powerless.  The  properties  of  the  secale  are  not  at  all  known  to  the 
vulgar ;  and  this  may  account  for  the  fact  of  our  rarely  hearing  of 
cases  where  it  has  been  criminally  administered  to  pregnant  females. 
Dr.  Beatty  has  lately  stated,  that  when  used  in  obstetric  practice  it  is 
liable,  by  absorption  into  the  system  of  the  mother,  which  may  take 
place  within  two  hours,  to  endanger  the  life  of  the  child.  (Dub.  Med. 
Journ.,  May  1844,  202.)  On  trials  for  criminal  abortion  perpetrated 
or  attempted,  a  medical  witness  must  be  prepared  for  a  close  exami¬ 
nation  on  the  specific  emmenagogue  properties  of  this  and  other  drugs 
which  may  have  been  administered.  A  very  instructive  case  occurred 
in  1844  {Reg.  v.  Colder ,  Exeter  Lent  Ass.  1844),  which  has  been 
ably  reported  with  comments,  by  Dr.  Shapter,  Prov.  Medical  Journal, 
April  10,  1844.  It  was  alleged  in  this  case  that  savin,  cantharides, 
and  ergot  had  been  respectively  given  by  the  prisoner,  a  medical  man, 
for  the  purpose  of  procuring  miscarriage.  The  prosecutrix  was  a 
woman  of  notoriously  bad  character,  and  the  prisoner  was  acquitted. 
There  were  three  medical  witnesses,  who  agreed  that  savin  and  can¬ 
tharides  were  only  likely  to  occasion  abortion  indirectly,  i.  e.  by 
powerfully  affecting  the  system — the  view  commonly  entertained  by 
professional  men.  Some  difference  of  opinion  existed  with  regard  to 
ergot.  Dr.  Shapter  stated  in  his  evidence,  in  conformity  with  a 
general  opinion,  that  he  did  not  think  the  ergot  would  act,  unless  the 
natural  action  of  the  uterus  had  commenced, — a  statement  supported 
by  a  number  of  authorities,  Subsequently  to  the  trial,  he  collected  the 
observations  of  many  obstetric  writers,  and  so  far  modified  his  opinion 
as  to  admit,  that  the  ergot  might  occasionally  exert  a  specific  action 
on  the  uterus,  in  cases  of  advanced  pregnancy,  where  uterine  action 
had  not  already  commenced.  He  has  published  a  summary  of  opinions 
on  this  subject  (loc.  cit.)  Dr.  Itamsbotham  has  reported  three  cases, 
from  which  it  would  appear  that  the  ergot  may  in  some  instances  exert 
a  direct  action  on  the  impregnated  uterus.  In  these  instances,  the 
females  were  in  or  about  the  eighth  month  of  pregnancy.  (Med.  Gaz. 
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xiv.  484.)  Dr.  J.  H.  Davis  also  believes  that  it  is  a  specific  excitant 
of  uterine  action,  and  points  out  the  cases  in  which,  in  his  opinion,  it 
may  he  safely  employed.  (Lancet,  Oct.  11,  1845,  393.)  A  large  col¬ 
lection  of  cases,  illustrating  the  properties  of  this  drug,  will  be  found 
in  Wibmer.  (Arzneimittel  und  Gifte.  Sphacelia  segetum)  The 
results  of  experiments  on  animals  lead  decidedly  to  the  conclusion  that 
ergot  exerts  a  specific  effect  on  the  uterus,  and  the  observations  of 
Mr.  Youatt  fully  corroborate  this  view.  (Pereira,  Mat.  Med.,  ii.  919.) 
The  conclusion  appears  to  me  to  be,  that,  although  in  some  instances 
ergot,  even  in  large  doses,  may  fail  to  excite  uterine  action,  yet  that  in 
other  cases  it  appears  to  act  decidedly  as  an  abortive,  and  to  originate 
this  action. 

The  medicinal  dose  of  the  powder  as~an  emmenagogue  is  from  five 
to  fifteen  grains,  but  its  use  should  not  be  long  continued.  It  is  em¬ 
ployed  in  a  larger  dose  (twenty  grains  at  intervals  of  half  an  hour)  to 
excite  uterine  action.  The  dose  of  the  tincture  is  a  drachm  ;  this  is 
considered  to  be  equal  to  twenty  grains.  Ergot  is  not  one  of  those 
poisons  which  easily  causes  death  in  one  large  dose :  its  fatal  opera¬ 
tion  is  more  strikingly  developed  by  its  long-continued  use  in  small 
doses.  Its  active  properties  are  considered  to  be  due  to  the  presence 
of  an  oil,  and  not  to  an  alkaloidal  principle.  This  oil  may  be  ex¬ 
tracted  by  ether,  and  obtained  by  distillation. 

Analysts. — The  external  form  is  sufficient  to  identify  ergot.  In 
shape  it  is  like  a  spur,  somewhat  curved,  from  half  an  inch  to  an  inch 
long,  having  a  black  exterior,  and  breaking  with  a  tough  close  frac¬ 
ture  of  a  pinkish  colour.  Nitric  acid  gives  to  the  powder  a  reddish 
tint,  and  a  solution  of  caustic  potash  produces  with  it,  even  in  the 
cold,  a  rich  crimson-pink  colour,  becoming  deeper  when  heated.  It 
gives  a  nauseous  smell  to  water  and  alcohol ;  but  beyond  this,  I  am 
not  aware  of  any  mode  of  pronouncing  upon  its  presence  in  a  state  of 
solution.  The  tincture  is  of  a  dark-brown  colour ;  potash  does  not 
act  upon  it  as  upon  the  powder,  and  there  are  no  tests  which  can  be 
safely  applied  for  its  detection  under  these  circumstances.  The  powder, 
when  heated,  burns  with  a  smoky  yellow  flame,  leaving  a  carbonaceous 
ash. 

Other  vegetable  irritant  poisons  might  be  enumerated,  but  I  believe 
these  are  the  principal  which  have  given  rise,  or  are  likely  to  give  rise, 
to  medico-legal  inquiries.  The  treatment  of  poisoning  by  the  vegetable 
irritants,  must  depend  on  the  nature  of  the  symptoms  ;  the  main  object, 
however,  should  always  be  to  remove  the  substance  from  the  stomach  or 
bowels,  with  as  little  delay  as  possible.  The  nature  of  the  poison  is 
commonly  apparent  from  the  circumstances  ;  these  cases  are  generally 
the  result  of  accident.  These  vegetable  poisons  are,  as  it  has  been 
already  observed,  in  general  beyond  the  reach  of  chemical  processes : — 
they  are  only  to  be  recognised  either  by  their  physical  properties,  or 
by  the  botanical  characters  of  the  berries,  seeds,  or  leaves,  with  or 
without  the  aid  of  the  microscope. 
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ANIMAL  IRRITANTS.  CANTHARIDES,  OR  SPANISH  ELY — SYMPTOMS — 
CHRONIC  POISONING — EFFECTS  OF  EXTERNAL  APPLICATION — POST¬ 
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— TREATMENT — CHEMICAL  ANALYSIS — PROPERTIES  OF  CANTHA- 
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POISONOUS  FISH — MUSCLES — SYMPTOMS  AND  APPEARANCES - 

SUSPECTED  DEATH  FROM  —  TREATMENT — OTHER  SHELL-FISH. 
POISONOUS  CHEESE — SAUSAGES — POISONING  BY  THE  FLESH  OF 
ANIMALS — DISEASED  MUTTON,  VEAL,  PORK,  BACON — EFFECTS  OF 
PESTIS  BOVINA — OF  PARTIAL  DECAY — OF  THE  FOOD  OF  THE  ANI¬ 
MAL —  POISONOUS  MILK. 

There  are  certain  irritant  substances  belonging  to  tbe  animal 
kingdom,  which  here  require  to  he  noticed,  since  they  sometimes  give 
rise  to  questions  of  poisoning.  The  first  and  most  important  of  the 
animal  irritants,  is  the  blistering  fly. 

CANTHARIDES.  SPANISH  ELY. 

Symptoms. — This  poison  has  been  frequently  administered  either  in 
the  state  of  powder  or  tincture,  for  the  purpose  of  exciting  aphrodisiac 
propensities,  or  of  procuring  abortion.  "When  taken  in  the  form  of 
powder,  and  in  the  dose  of  one  or  two  drachms,  J.t  gives  rise  to  the 
following  symptoms — a  burning  sensation  in  the  throat,  with  great 
difficulty  of  swallowing ;  violent  pain  in  the  abdomen,  with  nausea  and 
vomiting  of  hloody  mucus ;  there  is  also  great  thirst,  with  dryness  of 
the  fauces,  but,  in  a  few  cases  observed  by  Mr.  Maxwell,  salivation  was 
a  prominent  symptom.  As  the  case  proceeds,  pain  is  commonly  ex¬ 
perienced  in  the  loins,  and  there  is  incessant  desire  to  void  urine,  but 
only  a  small  quantity  of  blood  or  bloody  urine  is  passed  at  each  effort. 
M.  Lavallee  has  lately  observed,  that  one  effect  of  the  poison  externally 
applied,  is  to  give  a  strongly  albuminous  character  to  the  urine. 
(I/Union  Medicate,  17  Juin,  1847,  p.  308.)  The  abdominal  pain 
becomes  of  the  most  violent  griping  kind.  Diarrhoea  supervenes,  but 
this  is  not  always  observed  : — the  matters  discharged  from  the  bowels, 
are  mixed  with  blood  and  mucus.  In  these  as  well  as  in  the  vomited 
liquids,  shining  green  particles  may  be  commonly  seen  on  examination, 
whereby  the  nature  of  the  poison  taken,  is  at  once  indicated.  After  a 
time,  there  is  often  severe  priapism,  and  the  genital  organs  are  swollen 
and  inflamed  both  in  the  male  and  female.  In  one  instance,  observed 
by  Dr.  Pereira,  abortion  was  induced,  probably  owing  to  the  excite¬ 
ment  of  the  uterus,  from  the  severe  affection  of  the  bladder  :  for  there 
is  no  proof  that  this  substance  acts  directly  on  the  uterus  to  induce 
abortion.  Writh  respect  to  the  aphrodisiac  propensities  caused  by 
cantharides, — these  can  seldom  be  excited  in  either  sex,  except  when 
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the  substance  is  administered  in  a  quantity  which  would  seriously  en¬ 
danger  life.  When  the  case  proves  fatal,  death  is  usually  preceded  by 
syncope,  vertigo,  and  convulsions.  The  tincture  of  cantharides  pro¬ 
duces  similar  symptoms  : — they  are,  however,  more  speedily  induced, 
and  the  burning  sensation  and  constriction  of  the  throat  and  stomach 
are  more  strongly  marked :  these  symptoms  are  often  so  severe  as  to 
render  it  impossible  for  the  individual  to  swallow ;  and  the  act  of 
swallowing  gives  rise  to  the  most  excruciating  pain  in  the  throat  and 
abdomen.  The  following  wrell-marked  case  of  poisoning  by  the 
tincture ,  occurred  to  Dr.  Ives,  of  New  York.  A  boy,  aged  seventeen, 
swallowed  an  ounce.  When  seen,  an  hour  and  a  half  afterwards,  the 
respiration  was  hurried,  there  was  profuse  ptyalism,  convulsive 
trembling,  acute  pain  in  the  regions  of  the  stomach  and  bladder,  and 
such  exquisite  sensibility  that  the  slightest  pressure  produced  con¬ 
vulsions.  These  came  in  paroxysms,  were  accompanied  by  painful 
priapism,  and  followed  by  delirium.  On  the  seventh  day,  he  wTas 
seized  with  pain  in  the  head,  trembling  and  universal  spasms  :  coma 
followed.  He  then  appeared  to  improve,  but  on  the  fourteenth  day 
violent  convulsions  supervened,  and  these  were  followed  by  insensibility 
and  death.  (Beck’s  Med.  Jur.  5th  Ed.  842). 

Chronic  poisoning . — It  is  not  often  that  we  have  occasion  to  ob¬ 
serve  poisoning  by  cantharides  in  ar  chronic  form,  but  a  remarkable  set 
of  cases  has  been  reported  by  Mr.  Erestel,  which  show  that,  contrary 
to  common  belief, '  the  substance  does  not  invariably  excite  those 
aphrodisiac  propensities  which  have  been  generally  ascribed  to  it. 
It  appears  that  six  young  men  (students)  had  during  a  period  of  six 
months,  unknowingly  taken  with  their  food,  powdered  cantharides  by 
mistake  for  pepper.  The  quantity  taken  was  at  no  time  large,  but 
very  variable.  The  only  marked  general  symptom  was,  great  restless¬ 
ness.  There  was  no  affection  of  the  nervous  system,  nor  any  disorder 
of  the  bowrels.  The  appetite  was  unaffected.  No  pain  was  experienced 
in  the  renal  or  lumbar  regions.  About  three  hours  after  the  meal, 
there  was  a  slight  pruritus  of  the  glans,  with  a  desire  to  micturate,  and 
there  was  also  ardor  urmce.  The  desire  for  micturition  continued  for 
from  two  to  four  hours,  and  then  gradually  ceased,  leaving  some  irrita¬ 
tion  about  the  urethra.  There  was  neither  priapism  nor  any  erotic 
feeling.  The  absence  of  the  symptoms  is  the  more  remarkable,  as 
the  substance  must  have  been  taken  in  very  different  doses  at  different 
times.  Without  knowing  the  cause  of  the  disorder  from  which  they 
suffered,  they  employed  for  their  relief,  warm  baths,  and  an  abundance 
of  warm  demulcent  drinks.  This  plan  of  treatment  was  found  to  be 
most  effectual.  (Journal  de  Chimie  Medicale,  Janvier  1847,  p.  17). 

Effects  of  external  application. — It  is  proper  to  state  that  cantha¬ 
rides  will  operate  as  a  poison,  wrhen  applied  externally  to  a  wround  or 
ulcerated  surface,  or  even  when  applied  to  a  large  surface  of  healthy 
skin.  In  January,  1841,  a  girl,  aged  sixteen,  was  killed  at  Windsor, 
under  the  following  circumstances.  She  was  affected  with  the  itch, — 
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sulphur  ointment  was  prescribed  for  her ;  but  by  mistake,  blistering 
ointment  was  used.  This  was  rubbed  all  over  the  body  of  the  girl :  — 
she  was  soon  seized  with  the  most  violent  burning  pain, —  the  ointment 
was  immediately  washed  off,  but  the  cuticle  came  off  with  it.  The 
girl  died  in  five  days,  having  suffered  from  all  the  usual  symptoms  of 
poisoning  by  cantharides. 

Post-mortem  appearances. — In  one  well-marked  case  of  poison¬ 
ing  by  this  substance,  the  whole  of  the  alimentary  canal  from  the 
mouth  downwards,  was  in  a  state  of  inflammation,  as  well  as  the 
ureters,  kidneys,  and  internal  organs  of  generation.  The  mouth  and 
tongue  seemed  to  be  deprived  of  their  mucous  membrane.  In  Dr.  Ives’s 
case,  above  mentioned,  where  an  ounce  of  the  tincture  was  swallowed, 
and  death  did  not  occur  for  fourteen  days,  the  mucous  membrane  of 
the  stomach  was  not  inflamed ;  but  it  was  pulpy  and  easily  detached. 
The  kidneys  were,  however,  inflamed.  The  brain  has  been  found 
congested,  and  ulceration  of  the  bladder  is  said  to  have  been  met  with. 
There  are  very  few  fatal  cases  reported,  in  which  the  appearances  have 
been  accurately  noted  ;  indeed,  the  greater  number  of  those  who  have 
taken  this  poison,  have  recovered.  Cantharides  are  sometimes  described 
as  a  corrosive  poison  ;  but  the  substance  appears  to  have  no  local  action 
of  a  chemical  nature.  It  is  a  pure  irritant ,  and  the  effects  observed 
are  entirely  due  to  irritation  and  inflammation.  Serious  accidents 
have  frequently  occurred  from  the  powder  of  cantharides  being  mis¬ 
taken  for  jalap,  cubebs,  and  other  medicinal  substances.  A  man  lost 
his  life  lately  by  having  cantharides-powder  supplied  to  him  for  cubebs, 
in  a  druggist’s  shop. 

Quantity  required  to  destroy  lire. — This  has  been  a  fre¬ 
quent  subject  of  medico-legal  inquiry.  Dr.  Thomson  represents  the 
medicinal  dose  of  the  powder  to  be  from  one  to  three  grains.  On  a 
late  criminal  investigation,  the  medical  witness  stated,  that  one  grain 
was  the  maximum  dose,  but  this  is  an  under  statement ;  according  to 
Thomson  it  is  three  grains  : — the  dose  of  the  London  Pharmacopoeial 
tincture  is  from  ten  minims  gradually  increased  to  one  fluid  drachm, — 
of  the  powder,  from  one  to  two  grains.  (Pereira,  Mat.  Med.  ii.  1846). 
Doses  above  this,  whether  of  the  powder  or  the  tincture,  are  likely  to 
be  injurious,  and  to  give  rise  to  symptoms  of  poisoning.  ‘On  a  trial 
which  took  place  at  Aberdeen,  in  1825,  it  appeared  that  a  drachm  of 
the  powder  had  been  administered :  severe  symptoms  followed,  but  the 
person  recovered.  Dr.  Dyce,  the  medical  witness,  said  he  had  given 
ten  grains  of  the  powder  at  a  dose  as  a  medicine.  In  three  cases, 
observed  by  Mr.  Maxwell,  a  drachm  of  the  powder  mixed  with  six 

I  ounces  of  rum  was  taken  by  each  person :  they  were  robust,  healthy 
negroes, — they  suffered  severely,  but  recovered  in  about  ten  days  : — in 
these  cases,  irritation  of  the  urinary  organs  did  not  appear  until  after 
the  men  had  been  bled.  The  smallest  quantity  of  powder  which  has 
been  known  to  destroy  life,  was  in  the  case  of  a  young  female,  quoted 
by  Orfila, — the  quantity  taken  was  estimated  at  twenty -four  grains  in 
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two  doses.  She  died  in  four  days  ;  but  as  abortion  preceded  death,  it 
is  difficult  to  say  bow  far  this  may  have  been  concerned  in  accelerating 
that  event.  Her  intellect  was  clear  until  the  last.  In  one  instance 
a  man  recovered  after  having  taken  twenty  grains  of  the  powder,  (Ed. 
Med.  and  Sur.  Jour.  October,  1844) ;  but  in  another  still  more  re¬ 
markable  case,  which  occurred  to  Dr.  Fisher,  a  man,  aged  twenty-six, 
recovered  after  having  taken  upwards  of  sixty  grains.  The  powder 
was  swallowed  by  mistake  for  jalap.  Some  hours  afterwards,  the 
patient  was  found  labouring  under  incessant  vomiting,  intense  thirst, 
with  burning  pain  in  the  mouth,  throat,  and  stomach,  countenance 
anxious,  tongue  swollen  and  thickly  coated,  pulse  130,  weak  and 
tremulous : — the  matter  vomited  had  a  greenish  colour,  and  a 
peculiarly  offensive  odour.  There  were  frequent  and  urgent  calls  to 
micturition,  always  preceded  by  severe  pain  at  the  point  of  the 
penis  ;  and  the  passage  of  the  mine  was  attended  with  severe 
scalding  pain.  The  mine  was  turbid,  and  slightly  tinged  with  blood. 
There  Avas  a  dull  heavy  pain  in  the  lumbar  region,  increased  by  pres¬ 
sure  :  and  occasional  priapism.  Vomiting  was  promoted,  and  a  large 
quantity  of  thick  solution  of  gum-arabic  was  administered  at  intervals. 
The  patient  rapidly  recovered,  (Med.  Gaz.  xxxix.  855,)  and  his  re¬ 
covery  was  probably  due  to  the  greater  part  of  the  poison  having  been 
ejected  by  the  early  occurrence  of  vomiting. 

An  ounce  of  the  tincture  has  been  known  to  destroy  life  in  fourteen 
days.  This  I  believe  is  the  smallest  dose  of  the  tincture  which  has 
killed.  (Dr.  Ives’s  case,  p.  542.)  In  the  following  instance  a  similar 
dose  produced  only  serious  symptoms.  A  woman,  aged  twenty-nine, 
swallowed  an  ounce  of  tincture  of  cantharides.  Some  time  afterwards, 
there  was  severe  pain  in  the  abdomen,  increased  by  pressure  •.  it  became 
swollen  and  tympanitic.  She  passed  during  the  night  a  pint  and  a 
half  of  urine  unmixed  with  blood.  In  two  days,  the  pulse  became 
feeble  and  scarcely  perceptible  : — there  was  delirium,  with  severe  pain 
in  the  region  of  the  kidneys  and  bladder  • — the  urine  was  continually 
drawn  off  by  a  catheter.  It  was  more  than  a  fortnight  before  she  was 
convalescent.  (Med.  Gaz.  xxix.  63).  Four  drachms  and  even  six 
drachms  have  been  taken ;  and  although  the  usual  symptoms  followed, 
the  parties  did  well.  A  case  of  poisoning  by  cantharides  was  the  sub¬ 
ject  of  a  trial  at  the  Central  Criminal  Court,  in  September,  1836. 
Six  drachms  of  the  tincture  Avere  administered  to  a  girl,  aged  seventeen  : 
the  medical  Avitness  Avas  required  to  say  whether  half  an  ounce  was 
sufficient  to  kill,  as  also  Avhat  proportion  of  cantharides  was  contained 
in  the  tincture. 

One  ounce  of  the  tincture,  P.  L.,  is  equivalent  to  six  grains  of  the 
powder ;  but  considering  that  the  principle  Cantharidine  is  the  sub¬ 
stance  on  Avhich  the  poisonous  properties  depend,  it  is  very  likely  that 
the  tincture  may  vary  in  strength  according  to  its  mode  of  preparation. 
A  case  is  quoted  by  Pereira,  from  Dr.  Hosack,  (Mat.  Med.  ii.  1842,)  in 
which  it  is  stated,  that  six  ounces  of  the  tincture  Avere  taken  by  a  man 
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without  causing  dangerous  symptoms  !  This  must  have  been  an 
extraordinarily  weak  preparation  :  and  probably  the  insects  from  which 
the  tincture  was  made,  contained  little  or  no  cantharidine.  The  same 
writer  mentions  a  case  within  his  own  knowledge,  in  which  one  ounce 
of  the  tincture  caused  serious  symptoms. 

Cantharides  are  sometimes  taken  in  the  form  of  blistering  plaster. 
A  case  was  reported  to  the  Westminster  Medical  Society,  in  which  a 
woman  took  apiece  about  the  size  of  a  walnut,  in  chocolate,  by  mistake. 
In  about  an  hour,  vomiting  and  strangury  supervened :  this  wras  fol¬ 
lowed  by  inflammation  of  the  kidney.  The  woman  speedily  recovered. 
In  another  instance,  in  which  half  an  ounce  of  the  plaster,  containing 
two  drachms  of  the  powder,  was  taken,  death  took  place  in  twenty- 
four  hours.  (Ed.  Med.  and  Sur.  Jour.  October  1844).  A  singular  case, 
in  which  an  attempt  was  made  to  poison  a  man  by  blistering  plaster, 
was  recently  the  subject  of  a  trial  in  France.  This  person  perceived  after 
taking  some  soup,  a  strong  and  bitter  taste,  for  which  he  could  not 
account.  He  also  suffered  from  violent  pain  in  the  stomach  and 
abdomen,  especially  in  the  region  of  the  bladder ;  and  he  could  only 
under  scalding  pain,  void  a  small  quantity  of  urine,  tinged  with  blood. 
He  recovered  from  these  symptoms,  but  three  months  subsequently, 
and  two  hours  after  taking  some  soup  which  had  the  same  bitter  taste, 
they  returned  in  an  aggravated  form.  They  were  relieved  by  doses  of 
olive  oil  and  milk  to  excite  vomiting  :  a  few  days  afterwards,  he  found 
in  this  soup  a  dark-coloured  substance,  which  on  examination  by  a 
medical  man,  turned  out  to  be  cantharides.  His  brother-in-law,  who 
was  proved  to  have  recently  purchased  blistering  plaster,  was  tried  on 
a  charge  of  attempting  to  poison.  One  half  of  the  plaster  sold  to  the 
prisoner,  was  found,  and  it  was  proved  to  contain  about  thirty-one 
grains  of  powdered  cantharides.  The  medical  witnesses  agreed  that  the 
symptoms  under  which  the  prosecutor  had  laboured,  were  those  which 
commonly  result  from  this  poison ;  but  one  of  them  contended  that 
the  dose  administered  was  not  sufficient  to  cause  death  !  (The  exact 
quantity  taken  is  not  stated).  The  accused  was  nevertheless 
capitally  convicted.  (Journal  de  Chimie,  1846,  p.  606).  In  the 
Registration  returns  for  1840,  one  case  of  death  from  cantharides  is 
recorded,  in  a  male  aged  46. 

Teeatment.— When  vomiting  exists,  this  may  be  promoted  by 
warm  demulcent  liquids,  as  thick  linseed-tea,  or  a  very  strong  solution 
of  gum-arabic  :  if  it  does  not  exist,  emetics  should  be  given,— the 
object  being  to  dislodge  the  poison.  Demulcent  enemata  may  also  be 
used.  The  state  of  the  throat  will  scarcely  admit  of  the  application 
of  the  stomach-pump.  Oil  was  formerly  regarded  as  an  antidote  ;  but 
it  has  been  found  that  this  is  a  ready  solvent  of  the  active  principle, 
and  it  is  therefore  injurious. 

Chemical  analysis. —  Cantharidine  is  the  vesicating,  and  at  the 
same  time  the  poisonous  principle  of  the  insect.  It  is  a  white  solid 
crystallizable  substance,  insoluble  in  water ;  but  soluble  in  ether,  alcohol, 

N  N 


546 


CANTHARIDES.  CHEMICAL  ANALYSIS. 


fixed  oils  and  caustic  alkalies.  Although  water  does  not  dissolve  it  in 
its  pure  state,  it  takes  it  up  with  other  principles,  from  the  powdered 
insect ;  and  thus  an  infusion  of  cantharides  is  poisonous.  It  is  very 
volatile,  and  produces  serious  effects  in  the  state  of  vapour.  There  are 
no  chemical  characters  by  which  this  principle  can  he  safely  identified, 
if  we  except  its  vesicating  properties.  Orfila  has  applied  reagents  to 
detect  cantharidine  in  the  tincture  ;  but  without  success.  It  has  been 
recommended  to  digest  the  suspected  solid,  or  the  liquid  contents  of 
the  stomach  evaporated  to  an  extract,  in  successive  quantities  of  ether, — 
to  concentrate  these  ethereal  solutions  by  slow  evaporation,  and  then 
observe,  whether  the  concentrated  liquid  produces  vesication  or  not : — 
the  medical  jurist  being  expected,  in  such  cases,  to  make  himself  the 
subject  of  experiment.  In  this  way,  Barruel  discovered  cantharides  in 
some  chocolate.  (Ann.  d’Hyg.  1835,  455.)  This  mode  of  testing  is 
somewhat  uncertain,  unless  the  quantity  of  poison  be  large  ;  and  the 
affirmative  evidence  which  it  yields  is  better  than  the  negative  :  since 
we  can  hardly  infer  the  absence  of  the  poison,  when  we  obtain  no  result. 
There  is,  however,  no  other  mode  of  discovering  cantharides  in  solution, 
whether  as  tincture  or  infusion,  than  this. 

The  difficulty  of  extracting  Cantharidine  may  be  conceived,  when 
it  is  stated  that,  according  to  Thierry’s  experiments,  which  are  the 
most  perfect,  the  quantity  contained  in  the  fly  is  only  about  the  250th 
part  of  its  weight,  so  that  it  would  require  nearly  half  an  ounce  of  the 
powder,  to  yield  one  grain  of  cantharidine.  The  quantity  required  to 
produce  vesication  is  unknown,  but  it  is  extremely  small.  Cantharides 
are  most  commonly  taken  in  powder,  and  then  we  may  easily  recognise 
the  poison  by  its  physical  characters.  If  the  insect  be  entire,  or  only 
coarsely  powdered,  there  can  be  no  doubt  of  its  nature.  However 
finely  reduced,  the  powder  is  observed  to  present  by  reflected  light, 
small  golden  green  or  copper-coloured  scales.  These  are  perceptible 
to  the  eye,  and  are  very  distinct  under  a  common  lens.  It  has  been 
recommended  to  separate  the  particles  of  cantharides,  by  suspending 
the  liquid  or  other  contents  of  the  stomach  in  warm  water,  when  the 
insoluble  powder  will  subside,  and  the  particles  may  be  collected  and 
dried  for  examination.  In  an  elaborate  essay  on  this  subject  (Ann. 
d’Hyg.  Oct.  1842,)  M.  Poumet  recommends  that  the  suspected  liquids, 
mixed  with  alcohol,  should  be  spread  on  sheets  of  glass,  and  allowed  to 
evaporate  spontaneously  to  dryness.  The  shining  scales  will  then  be 
seen,  on  examining  by  reflected  light  either  one  or  both  surfaces  of  the 
glass.  This  experiment  answers  very  well.  He  has  also  found  that 
the  particles  adhering  to  the  mucous  membrane  of  the  stomach  or 
intestines,  may  be  easily  detected  by  inflating  the  viscus,  and  allowing 
it  to  become  dry  in  the  distended  state,  taking  care  to  attach  to  it  a 
heavy  weight,  so  that  during  the  process  of  drying,  all  the  folds  of  the 
mucous  membrane  may  disappear.  On  cutting  the  dried  membrane 
and  opening  it  on  a  flat  surface,  the  shining  scales  become  perceptible. 
Physical  evidence  of  this  kind  would  not  be  of  much  avail  tor  medico- 
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legal  purposes,  unless  there  were  concomitant  evidence  from  symptoms 
and  post-mortem  appearances.  In  trials  for  administering  this  poison, 
the  analysis  might  be  confined  to  the  article  administered ;  and  the 
physical  test  is  then  applicable,  since  the  powder  is  commonly  given  in 
very  large  quantity,  and  adheres  closely  to  the  mucous  membrane. 
There  are  many  insects,  besides  cantharides,  which  have  wings  of  a 
golden-green  colour,  and  are  not  poisonous  :  yet  such  insects  are  not 
likely  to  be  found  in  the  form  of  powder  in  the  human  stomach. 
M.  Poumet  states  that  there  are  some  cantharides  which  contain  no 
cantharidine. 

The  evidence  of  the  presence  of  cantharides,  or  of  their  having  been 
taken,  is  necessary  to  support  a  criminal  charge ;  for,  however  un¬ 
ambiguous  the  symptoms  produced  by  this  poison,  may  appear  to  be  in 
its  peculiar  effects  on  the  generative  and  urinary  apparatus,  the  medical 
jurist  should  be  aware  that  similar  symptoms  may  proceed  from  disease. 
An  important  case  of  this  kind  has  beeu  published  by  Dr.  Hastings. 
(Med.  Gaz.  xii.  431.)  A  young  lady  was  suddenly  seized  with  vomit¬ 
ing,  thirst,  pain  in  the  loins,  strangury,  and  considerable  discharge  of 
blood  from  the  urethra  :  the  generative  organs  were  swollen  and 
painful.  She  died  in  four  days.  She  was  governess  in  a  family,  and 
there  was  some  suspicion  that  she  had  been  poisoned  by  cantharides. 
The  stomach  and  the  kidneys  were  found  inflamed,  and  the  bladder  also  : 
this  organ  contained  about  two  ounces  of  blood.  There  was  no  trace  of 
poison,  and  indeed  it  was  pretty  certain,  from  the  general  evidence, 
that  none  could  have  been  taken. 

Particles  of  cantharides  may  be  detected  in  the  viscera  long  after 
interment.  Orfila  has  detected  them  after  a  period  of  nine  months,  so 
that  they  do  not  seem  to  be  affected  by  the  decomposition  of  the  body. 

Pharmaceutical  preparations. — The  doses  and  comparative 
strength  of  the  powder  and  tincture  of  Cantharides  according  to  the 
London  Pharmacopoeia,  have  been  already  stated  (p.  544).  There  are 
some  other  preparations,  the  strength  of  which  it  may  be  important 
for  the  medical  jurist  to  know.  The  Acetum  Cantharidis  or  Vinegar 
of  Cantharides  is  used  externally.  It  is  equivalent  to  about  one-tenth 
of  the  powder ;  i.  e.  five  ounces  are  equal  to  four  drachms  of  powdered 
cantharides.  The  Ceratum  Cantharidis  contains  one-sixth,  and  the 
Emplastrum  Cantharidis  contains  one-half  of  its  weight  of  the 
powder. 

POISONOUS  POOD. 

Certain  kinds  of  animal  food  are  found  to  produce  occasionally 
symptoms  resembling  those  of  irritant  poisoning.  In  some  instances,  this 
poisonous  effect  appears  to  be  due  to  idiosyncrasy  ;  for  only  one  person 
out  of  several  may  be  affected.  These  cases  are  of  some  importance  to 
a  medical  jurist,  since  they  are  very  likely  to  give  rise  to  unfounded 
accusations  of  criminal  poisoning.  In  the  absence  of  any  demonstrable 
poison,  we  must  test  the  question  of  idiosyncrasy  by  observing  whether 
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more  than  one  person  is  affected,  and  whether  the  same  kind  of  food, 
given  to  animals,  produces  symptoms  of  poisoning :  if,  with  this  latter 
condition,  several  persons  he  affected  simultaneously,  we  cannot  refer 
the  effects  to  idiosyncrasy ;  they  are  most  probably  due  to  the  presence 
of  an  animal  poison.  There  may,  it  is  true,  be  a  family  idiosyncrasy, 
but  this  is  not  very  common.  Among  the  articles  of  food  which  have 
given  rise  to  symptoms  of  poisoning,  we  may  first  mention 

POISONOUS  PISH. 

Of  all  the  varieties  of  shell-fish,  none  have  so  frequently  caused 
accidents  as  the  Common  Muscle  (Mytilus  edulis). 

Symptoms  and  appearances. — The  symptoms  which  it  produces 
are  swelling  of  the  face,  uneasiness  and  sense  of  weight  in  the  epigas¬ 
trium,  sensation  of  numbness  and  tingling  in  the  extremities,  heat, 
and  constriction  in  the  mouth  and  throat ;  thirst,  rigors,  difficulty  of 
breathing,  cramps  in  the  legs,  swelling  and  inflammation  of  the  eye¬ 
lids,  with  a  profuse  secretion  of  tears,  and  heat  and  itching  of  the 
skin,  followed  by  an  eruption  resembling  urticaria.  The  symptoms 
are  sometimes  accompanied  by  burning  pain  in  the  abdomen,  vomiting, 
colic,  and  diarrhoea.  They  may  occur  within  ten  minutes  or  a  quarter 
of  an  hour ;  but  their  appearance  has  been  protracted  for  twenty-four 
hours.  There  is  in  general  great  debility.  These  effects  have  pro¬ 
ceeded  from  the  eating  of  not  more  than  ten  or  twelve  muscles.  Two 
cases,  which  occurred  to  Dr.  Combe,  proved  fatal,  the  one  in  three,  and 
the  other  in  about  seven  hours  (E.  M.  and  S.  J.  xxix.  p.  86) ;  and  two  others 
have  been  reported  by  Dr.  Burrows.  In  general,  however,  especially 
where  there  is  free  vomiting,  the  patients  recover.  In  the  in¬ 
spection  of  Dr.  Combe’s  two  fatal  cases,  no  appearance  wras  found 
to  account  for  death.  In  a  recent  case  which  occurred  to  Dr. 
Barclay,  death  was  obviously  due  to  peritonitis.  A  man,  iet.  24, 
procured  half  a  gallon  of  muscles,  and  ate  about  two-thirds,  previously 
roasted,  in  the  evening.  It  was  not  until  the  following  morning  that 
he  began  to  experience  symptoms  of  uneasiness,  and  he  soon  felt  the 
most  excruciating  pain  in  the  abdomen.  Purgatives  wrere  given,  but 
no  active  treatment  was  adopted  for  three  days,  when  he  was  found 
labouring  under  symptoms  of  peritonitis.  He  died  about  a  week  after 
he  had  eaten  the  fish ;  and,  on  inspection,  the  whole  of  the  peritoneal 
surface  was  injected,  and  adherent  to  those  parts  of  the  intestines 
which  were  in  contact  with  it, — lymph  and  pus  being  effused  in 
several  places,  but  more  particularly  about  the  folds  of  the  jejunum. 
The  stomach  was  empty,  more  vascular  than  natural,  but  not  inflamed. 
The  mucous  membrane  of  the  duodenum  was  much  injected,  being 
filled  with  a  glairy  dark  thick  matter,  like  inspissated  mucus.  The 
mucous  membrane  of  the  jejunum  was  also  injected;  the  rest  of  the 
body  healthy.  A  companion  who  had  partaken  of  the  muscles  also 
suffered,  but  in  a  less  degree.  (Prov.  Med.  Journ.,  Dec.  10,  1845, 
722.)  Prom  the  enormous  quantity  of  muscles  eaten  in  the  above 
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•case,  it  might  he  a  question  whether  the  indigestible  animal  matter 
had  not  acted  by  mechanical  irritation.  The  peculiar  symptoms  indi¬ 
cative  of  an  affection  of  the  brain  and  nervous  system,  as  well  as  those 
arising  from  irritation  of  the  skin,  were  entirely  wanting. 

It  is  not  often  that  a  medico-legal  question  can  arise  in  reference  to 
this  form  of  poisoning ;  but  the  following  suspicious  case  occurred  not 
long  since  to  my  friend  Mr.  Trench,  who  communicated  to  me  the 
particulars.  M.  S.,  aged  33,  had  eaten  for  breakfast,  at  nine  o’clock, 
about  four  muscles,  with  bread  and  butter,  and  had  taken  part  of  a  pint 
of  beer.  About  eleven  she  went  out,  but  after  walking  a  short  distance 
she  was  seized  with  giddiness,  and  fell.  She  walked  home  with  assist¬ 
ance,  after  which  she  recovered  her  senses  sufficiently  to  say  to  a 
bystander,  ct  I  am  dying.”  She  had  been  in  this  state  of  illness 
for  about  an  hour,  when  Mr.  Trench  was  called  to  her,  and  he 
found  her  dead ;  but  she  had  died  so  calmly  that  her  death  was  not 
even  known  to  have  taken  place  by  those  who  were  around  her.  He 
ascertained  that  there  had  been  violent  vomiting,  and  that  the  de¬ 
ceased  had  complained  of  headache  and  pain  in  the  stomach.  On 
an  examination  of  the  body,  the  only  appearance  was  a  highly  con¬ 
gested  state  of  the  vessels  of  the  brain  and  its  membranes.  There 
were  firm  adhesions  of  the  pleura  on  the  left  side  of  the  chest.  The 
right  side  of  the  heart  was  rather  thinner  than  normal ;  the  liver  was 
somewhat  hypertrophied.  The  stomach  contained  alimentary  matter 
nearly  digested.  It  seems  doubtful  whether  death  could  be  attributed 
to  the  muscles  in  this  instance,  from  the  quantity  eaten  being  so 
small ;  and  yet  no  other  cause  was  apparent. 

The  following  well-marked  case  of  poisoning  by  muscles  was  re¬ 
ported  in  the  Lancet  by  Mr.  W.  Cooper  (March  7,  1846,  p.  274.)  A 
man  aged  20,  ate  about  fifty  muscles.  In  about  half  an  hour  he  was 
seized  with  alarming  symptoms.  His  face  was  deeply  flushed,  almost 
purple,  eyes  staring  and  intensely  congested,  and  the  pupils  dilated. 
His  breathing  was  stertorous,  and  was  performed  with  great  effort ; 
pulse  slow  and  labouring,  and  he  seemed  partially  comatose.  A  mustard 
emetic  was  given,  which  emptied  the  stomach.  In  about  twenty  minutes 
he  began  to  complain  of  intense  itching,  and  the  whole  of  the  upper 
part  of  the  body  was  found  to  be  covered  with  an  urticarious  eruption, 
of  a  deep  crimson  hue.  His  feet  were  cold,  and  he  was  unable  to 
stand,  having  lost  all  power  in  his  legs.  He  complained  of  numbness 
in  his  face  and  throat,  with  an  intense  pricking  sensation  about  the 
forehead  and  temples.  There  was  intense  thirst  with  great  debility. 
These  symptoms  did  not  abate  for  three  days,  and  he  then  began 
slowly  to  recover.  He  stated  that  while  the  attack  was  on  him, 
he  was  for  three  hours  perfectly  blind,  and  seemed  to  have  lost  all  his 
faculties.  He  had  neither  the  power  of  thought  nor  of  memory. 
The  interior  of  his  mouth,  head,  and  throat,  seemed  swelled  to  twice 
their  natural  size,  and  his  eyes  felt  as  if  they  were  starting  out  of 
their  sockets.  In  breathing,  it  appeared  to  him  as  if  he  were  drawing 
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air  through  a  sponge.  He  had  no  particular  uneasiness  in  the  abdo¬ 
men  at  any  time,  nor  was  there  strangury  or  irritation  about  the 
urinary  organs.  Three  other  persons  who  partook  freely  of  the 
muscles  merely  suffered  from  indigestion  :  they  experienced  no  symp¬ 
toms  of  poisoning. 

Treatment. — The  treatment  of  poisoning  by  muscles  consists  in  the 
free  exhibition  of  emetics.  The  poisonous  action  of  muscles  can  neither 
be  referred  to  putrefaction  nor  disease ;  nor  in  all  cases  to  idiosyncrasy, 
since  sometimes  those  muscles  only  have  been  poisonous  which  were 
taken  from  a  particular  spot ;  all  persons  who  partook  of  them  suffered, 
and  a  dog  was  killed  to  which  some  of  them  were  given.  Trom  a  case 
which  occurred  to  M.  Bouchardat,  it  would  appear  that  copper  is 
sometimes  present,  and  may  be  the  cause  of  the  poisonous  effects.  Two 
women  were  poisoned  by  muscles,  and  he  foimd  on  analysis  sufficient 
copper  in  the  fish  to  account  for  the  symptoms  of  irritation  from  which 
they  suffered.  (Ann.  d’Hyg.  1837,  358.)  Copper  is  not,  however, 
present  in  all  cases,  and  it  is  therefore  probable  that  there  is  in  some, 
if  not  in  all  instances,  an  animal  poison  present  in  the  fish.  Whelks, 
which  are  largely  sold  in  the  streets  of  London,  may  produce  effects 
similar  to  those  caused  by  muscles. 

Oysters  and  Periwinkles  have  occasionally  given  rise  to  similar 
symptoms.  Salmon,  sold  in  the  state  of  pickled  salmon,  or  even 
Herrings  salted,  may  also  act  as  irritants ;  this  may  be  due  to  the 
fish  being  partially  decayed  before  it  is  used.  Herrings  have  been 
known  to  produce  violent  symptoms  of  irritation,  but  this  has  been 
commonly  traced  to  the  liquid  used  for  pickling  them.  M.  Fayrer 
met  with  the  following  case.  A  woman,  aged  30,  ate  for  her  dinner 
some  herrings,  which,  although  well  washed  and  cleaned,  exhaled  a 
nauseous  odour,  and  had  a  very  disagreeable  taste.  She  was  soon 
afterwards  seized  with  symptoms  of  poisoning  ;  there  was  a  feeling  of 
oppression  at  the  epigastrium,  intense  thirst,  with  a  sense  of  coldness 
and  depression.  These  symptoms  were  followed  by  vertigo,  so  that  she 
could  not  stand,  dilatation  of  the  pupils,  imperceptible  pulse,  cold 
perspiration,  and  loss  of  consciousness.  While  being  carried  into  the 
open  air,  she  vomited  a  colourless  mucous  liquid,  and  the  symp¬ 
toms  then  abated.  After  this,  at  intervals  of  a  few  seconds,  there 
came  on  the  most  violent  paroxysms  of  pain  in  the  abdomen;  the 
features  were  contracted,  and  the  lips  and  teeth  spasmodically  closed. 
There  was  nausea,  but  no  vomiting ;  the  pulse  weak  and  thready,  and 
the  whole  of  the  surface  still  bathed  in  a  cold  perspiration.  The 
woman  refused  to  drink.  In  about  half  an  hour  the  symptoms  sub¬ 
sided,  and  she  had  a  calm  sleep.  She  recovered  the  day  following. 
Two  other  persons,  who  had  eaten  a  small  portion  of  the  same  herrings, 
merely  experienced  for  several  hours,  oppression  of  the  stomach.  (Journ. 
de  Chimie,  1845,  654.)  In  1834,  two  persons  at  Maidstone  lost 
their  lives  from  eating  pickled  salmon. 

Poisonous  Lobsters. — The  following  case  of  alleged  poisoning  by 
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lobsters  is  reported  in  the  Medical  Gazette  (vol.  ii.  320.)  The  effects 
were  most  probably  due  to  mineral  poiscSn.  A  cargo  of  lobsters  was 
lately  brought  to  Carlsham,  and  seventy-four  persons  who  partook  of 
them  were  seized  with  sickness  and  other  symptoms  resembling  those  of 
mineral  poisoning.  The  Russian  vice-consul  and  two  other  persons  died. 
Search  was  made  for  the  owner  of  the  vessel  who  had  brought  them, 
but  he  had  left,  and  could  not  be  found.  A  ship-captain,  who  was 
brought  up  to  the  lobster  fishery,  and  who  resided  at  Carlsham,  stated 
that  when  lobsters  were  sent  to  a  distant  part,  it  was  usual  to  parboil 
them,  and  to  strew  each  layer  with  salt  and  a  little  mercury  (arsenic  P) 
to  keep  them  fresh  !  A  strict  investigation  was  ordered,  but  the  re¬ 
sult  did  not  transpire.  Several  persons  were  taken  ill,  and  one  died 
in  a  few  hours  at  Christianstadt,  where  the  master  of  the  vessel  sold 
the  first  part  of  his  cargo. 

Lobsters,  Crabs,  and  Crayfish  have  been  known  to  produce 
severe  irritation,  sickness,  and  purging  in  cases  where  no  suspicion  of 
the  presence  of  mineral  poison  could  be  entertained. 

The  liver  of  the  Halibut,  caught  off  New  York,  in  one  instance 
related  by  Dr.  Beck,  caused  pain,  nausea,  vomiting,  and  headache,  fol¬ 
lowed  by  exfoliation  of  the  skin.  (Med.  Jur.  853.) 

The  edible  fish,  caught  off  our  coast,  cannot  be  regarded  as  poi¬ 
sonous.  In  tropical  seas  there  are,  however,  numerous  species  which 
are  capable  of  producing  severe  symptoms  and  speedy  death.  These 
it  is  unnecessary  to  enumerate.  The  cause  of  this  poisonous  property 
has  been  assigned  to  the  food  taken  by  the  fish  (acrid  mollusca),  hut 
this  is  a  mere  hypothesis. 

The  symptoms  caused  by  fish-poison  resemble  those  described  in 
speaking  of  the  common  muscle.  In  addition  to  symptoms  of  irritation, 
giddiness,  unconsciousness,  coma,  and  convulsions  often  precede  death. 
The  following  is  a  recent  case  of  poisoning  by  Tunny  ( Tetrodon 
Sceleratus),  reported  by  Dr.  Galiay  of  Tarbes.  Eight  persons  sat 
down  to  dinner  in  perfect  health.  Among  the  dishes  was  a  tunny — 
a  large  species  of  mackerel — found  in  the  Mediterranean.  Several  of 
those  present  remarked  that  it  had  an  unusual  taste.  All  suffered  from 
symptoms  of  poisoning  in  different  degrees,  with  the  exception  of  two, 
who  took  coffee  immediately  after  the  meal.  The  first  and  most  gene¬ 
ral  symptom  was  immediate  irritation  of  the  mouth,  accompanied  by 
an  eruption  of  small  vesicles  in  some,  and  by  swelling  of  the  gums  and 
lips  in  others.  The  vesicular  eruption  soon  passed  away.  The  face, 
eyes,  and  ears,  then  became  red,  almost  of  a  deep  purple  colour :  this 
symptom  was  followed  by  intense  headache,  vertigo,  and  noise  in  the 
ears.  The  headache,  which  continued  for  some  time,  had  remissions. 
An  eruption,  resembling  urticaria,  appeared  on  the  skin  of  the  neck 
and  chest,  extending  afterwards  to  the  other  parts  of  the  body  :  this 
was  accompanied  by  intense  itching.  A  dog  and  a  cat,  which  had  eaten 
part  of  the  fish,  suffered  from  severe  vomiting  and  purging.  In  the 
absence  of  medical  assistance,  various  popular  remedies  were  resorted 
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to,  such  as  exposure  to  fresh  air,  cold  affusion,  emetics,  and  a  mixture 
of  vinegar  and  water.  This  is  said  to  have  given  great  relief.  Of  five 
other  persons  who  partook  of  the  fish,  similar  symptoms  occurred  in 
three  ;  the  two  who  escaped  had  taken  coffee.  A  cat  which  ate  up  the 
residue  of  the  meal,  suffered  severely  from  its  effects.  Many  similar 
cases  of  poisoning  by  this  fish  occurred  in  the  neighbourhood.  Equally 
noxious  effects  have  been  observed  to  result  from  the  use  of  the  fish, 
whether  it  was  in  a  perfectly  fresh  state  or  had  been  kept  some  days. 
Dr.  G.  observes,  that  on  all  these  occasions,  coffee  was  found  to  be  an 
excellent  restorative.  (Gaz.  des  Hop.  Mars  1846.) 

The  fish  here  referred  to  is  known  to  the  Erench  under  the  name  of 
“  Thon”  (tunny),  and  abounds  in  the  Mediterranean  ;  it  is  allied  to 
the  mackerel  genus,  but  is  not  known  as  an  edible  fish  in  England. 
The  tunnv  is  said  to  be  met  with  on  the  western  coasts  of  Scotland, 
and  is  called  mackerelsture,  or  great  mackerel.  This  fish  is  not  de¬ 
scribed  by  toxicologists  as  poisonous.  From  the  uniformity  of  attack, 
and  the  number  of  persons  who  suffered  on  this  occasion,  it  is  evident 
that  the  symptoms  could  not  have  been  due  to  idiosyncrasy,  but  to 
the  presence  of  some  animal  poison.  The  fact  also  that  animals  which 
partook  of  the  fish  equally  suffered,  proves  that  it  must  be  possessed  of 
directly  poisonous  properties.  The  symptoms  were  very  analogous  to 
those  produced  by  other  kinds  of  fish-poison.  The  coffee  probably 
acted  as  a  stimulant,  and  not  as  an  antidote.  In  treating  these  cases, 
we  can  only  trust  to  active  emetics  and  purgatives,  or  enemata. 

According  to  Dr.  Beck,  the  Mackerel  of  New  York  has  occa¬ 
sionally  produced  poisonous  effects.  (Med.  Jur.  853.)  This  fish  is 
very  largely  consumed  in  England  :  but  so  far  as  I  know,  no  dangerous 
symptoms  have  ever  resulted  from  its  use.  Eels  sometimes  give  rise 
to  nausea,  pain,  and  vomiting,  effects  probably  due  to  idiosyncrasy. 
The  Conger-eel  of  the  tropics  (Mur^ena  Majok)  is  decidedly  poi¬ 
sonous  :  but  the  Yellow-billed  sprat  (Clupea  Thryssa)  appears 
to  he  the  most  fatal  to  human  life.  This  fish  is  confined  to  the 
tropics. 


cheese,  sausages. 

These  articles  of  food  have  frequently  given  rise  to  symptoms  of 
poisoning  in  Germany,  but  there  is,  1  believe,  no  instance  of  their 
having  proved  fatal  in  England.  The  symptoms  produced  by  cheese 
have  been  those  of  irritant  poisoning.  The  nature  of  the  poison  is 
unknown.  In  examining  several  specimens  of  decayed  cheese,  I  have 
found  in  them  only  an  acrid  oil  and  sesquicarbonate  of  ammonia.  In 
some  cases  the  poisonous  property  is  undoubtedly  due  to  a  putrefied 
state  of  the  curd.  Again,  it  has  been  supposed  that  the  poison  is 
occasionally  derived  from  certain  vegetables  on  which  the  cows  feed. 
The  symptoms  caused  by  the  Sausage-poison  are  very  slow  in  appear¬ 
ing  :  sometimes  two,  three,  or  four  days  elapse  before  they  manifest 
themselves — they  partake  of  the  narcotico-irritant  character.  This 
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poison  is  of  a  very  formidable  kind.  In  the  Medical  Gazette  for  Nov. 
1842  (xxxi.  272),  there  is  an  account  of  the  cases  of  three  persons 
who  had  died  from  the  effects  of  liver-sausages,  which  had  been  made 
from  an  apparently  healthy  pig,  slaughtered  only  a  week  before.  The 
inspection  threw  no  light  on  the  cause  of  death.  The  poisonous  effect 
is  supposed  to  depend  on  a  partial  decomposition  of  the  fatty  parts  of 
the  sausages.  It  is  said  that  when  extremely  putrefied,  they  possess 
no  poisonous  properties ! 


TRAIN  OIL. 

I  am  not  aware  that  this  oil  has  acted  as  an  irritant  on  man,  but  it 
has  caused  the  death  of  cattle  within  a  quarter  of  an  hour,  producing 
intense  suffering  and  foaming  at  the  mouth.  After  death  the  intes¬ 
tines  were  found  inflamed.  The  oil  was  not  pure  train  oil,  but  a  mix¬ 
ture  of  naphtha  and  fish  oil.  (Pliarm.  Journal,  April  1845.) 

POISONING  BY  THE  FLESH  OF  ANIMALS. 

Diseased  Mutton. — The  following  case,  which  was  referred  to  me  for 
examination  in  December  1840,  will  illustrate  the  effects  sometimes 
produced  by  ordinary  articles  of  animal  food 

Three  members  of  the  family  of  a  shepherd — the  wife,  son,  and 
daughter,  the  two  latter  being  young  children — were  taken  ill  on 
Sunday,  December  20th.  The  boy,  who  was  about  two  years  old,  died 
the  following  day.  It  was  supposed  that  mineral  poison  had  been 
administered  to  the  family,  and  that  this  was  the  cause  of  the  boy’s 
death.  The  poison  was  suspected  to  have  been  taken  at  dinner,  about 
11  a.  m.  on  Monday,  December  21st,  when  all  three  dined  with  the 
father,  on  some  mutton.  No  satisfactory  history  could  be  procured  of 
the  symptoms  suffered  by  the  wife  and  two  children  on  the  Sunday, — the 
day  preceding.  The  only  account  that  could  be  obtained  was,  that  the 
body  of  the  deceased  child  was  swollen  all  over.  The  three  were,  how¬ 
ever,  better  on  the  Monday.  Having  dined  at  the  hour  above  mentioned, 
and  the  father  having  left  for  his  usual  work,  they  were  not  seen  until 
about  two  o’clock,  when  the  mother  and  daughter  were  in  a  state  of 
insensibility,  and  the  boy  was  dead.  The  following  account  was 
obtained  : — The  father  stated,  that  after  he  had  dined  with  the  family 
on  the  Monday  at  eleven  o’clock,  he  felt,  while  at  work,  a  sharp  burn¬ 
ing  pain  in  his  inside,  for  which  he  could  not  account.  This  was 
between  the  time  of  his  leaving  dinner  and  two  o’clock  in  the  afternoon. 
The  mother,  on  her  recovery,  said  that  she  felt  great  pain  after  the 
meal ;  but  no  other  account  of  her  symptoms  could  be  procured,  except 
that  she  foamed  at  the  mouth,  and  was  in  a  state  of  great  nervous  excite¬ 
ment.  So  far  as  could  be  ascertained,  she  had  suffered  but  slightly 
from  vomiting,  and  there  was  no  purging.  The  deceased  and  his  sister 
were,  however,  affected  with  vomiting  and  purging.  The  deceased 
child  died  in  less  than  three  hours  after  the  meal,  for  he  was  found  quite 
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dead  at  two  o’clock  ;  but  no  satisfactory  account  of  bis  symptoms  be¬ 
fore  death  could  be  procured.  It  appears,  however,  that  he  was  very 
much  purged,  and  that  his  motions  were  of  a  dark-green  colour.  The 
matters  vomited  by  him  were  very  copious,  and  streaked  with  a  yellow- 
coloured  substance :  these  were,  unfortunately,  thrown  away.  The 
matter  vomited  by  the  mother  is  described  as  having  had  a  bright 
glistening  appearance,  like  quicksilver,  on  the  surface.  The  stomach- 
pump  was  applied  to  the  mother  about  six  hours  after  she  was  found 
(eight  o’clock  p.m.)  ;  and  the  contents  of  the  stomach  then  drawn  off 
were  reserved  for  a  chemical  examination. 

The  following  appearances  were  met  with,  on  a  post-mortem  exami¬ 
nation  of  the  body  of  the  deceased  child.  There  was  no  particular 
appearance  externally,  except  that  the  cutaneous  surface  was  unusually 
pallid.  The  lungs  were  loaded  with  blood  of  a  scarlet  colour.  The 
heart  was  natural :  the  liver  of  a  pink  colour,  congested  with  very 
liquid  blood.  The  stomach  contained  a  small  quantity  of  half-digested 
food,  presenting,  on  its  posterior  part,  several  prominent  rugae,  which 
were  inflamed,  with  traces  of  inflammation  on  other  parts  of  the  lining 
membrane.  The  small  intestines  were  inflamed  in  their  upper  por¬ 
tion  ;  but  the  appearance  of  inflammation  was  less  marked  inferiorly. 
They  contained  a  liquid  mixed  with  blood.  The  muscular  coat  of  the 
rectum  was  very  red  ;  but  there  was  nothing  in  other  respects  ab¬ 
normal,  either  in  the  large  intestines  or  their  contents.  The  perito¬ 
neum  was  highly  inflamed.  The  bladder  was  contracted ;  and  on  its 
posterior  wall  were  two  spots  of  well-defined  inflammation.  The  spleen 
and  kidneys  were  healthy.  About  two  ounces  of  bloody  serum  were 
found  in  the  cavity  of  the  abdomen.  The  upper  part  of  the  larynx 
and  lower  part  of  the  pharynx  were  inflamed  ;  and  there  were  traces 
of  inflammation  at  the  bifurcation  of  the  trachea.  The  veins  of  the 
head  were  very  full,  as  well  as  those  on  the  surface  of  the  brain.  The 
brain  was  of  large  size,  and  well  developed its  vessels  were  congested ; 
but  there  was  no  morbid  change  of  structure.  The  contents  of  the 
stomach  and  viscera  were  collected,  and  forwarded  to  a  chemist  at 
Cheltenham  for  analysis.  No  trace  of  poison  could  be  detected  in 
them. 

The  suspicion  of  poisoning  appears  to  have  arisen  from  the  sudden 
and  violent  illness  of  three  persons  after  a  meal,  and  the  rapid  death 
of  one  ;  as  well  as  from  the  fact  that  the  man  and  his  wife  lived  some¬ 
what  unhappily  together,  the  woman  having  had  an  illegitimate  child 
(the  daughter,  who  also  suffered)  by  another  man.  No  account  was 
furnished  of  the  symptoms  under  which  the  daughter  laboured  ;  except 
that,  like  the  deceased  child,  she  was  affected  with  vomiting  and 
purging.  It  appeared  that  the  mutton  that  the  family  had  had  for 
dinner  on  the  Monday,  was  part  of  the  body  of  a  sheep  which  had  been 
affected  with  “  the  staggers,”  and  which,  in  consequence,  had  been 
killed,  and  the  meat  distributed  among  many  poor  families  in  the 
neighbourhood.  It  was  therefore  not  unreasonably  considered  that 
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the  very  unwholesome  nature  of  this  food  might  sufficiently  account 
for  the  serious  consequences  which  had  followed  the  meal.  It  is, 
however,  worthy  of  remark,  that  no  other  persons  of  other  families, 
who  had  freely  partaken  of  the  mutton  from  the  same  sheep,  were 
attacked,  or  experienced  any  ill  consequences  whatever ;  this  was 
the  only  family  which  suffered.  Hence  it  follows  that  the  effects 
were  due  either  to  idiosyncrasy  or  to  the  decayed  state  of  the  food. 
A  strict  investigation  of  all  the  facts,  rendered  the  latter  view  the 
more  probable.  (G.  H.  R.  April  1843,  p.  1.) 

Flesh  of  over-driven  animals. — It  is  said  that  the  flesh  of  animals 
over-driven,  as  well  as  newly-killed  meat  in  general,  is  liable  to  pro¬ 
duce  violent  gastric  irritation,  and  even  cholera.  (See  ante,  p.  49.) 
What  the  effect  of  particular  epizootic  diseases  may  he,  it  is  not  easy 
to  determine,  seeing  that  there  is  a  great  want  of  observations  on  this 
point ;  but  as  a  general  principle,  it  appears  to  me  that  we  shall  be 
justified  in  admitting  that  the  flesh,  as  in  the  pestis  bovina,  must  more 
or  less  partake  of  this  diseased  state  of  the  animal,  and  thus  be  un¬ 
fitted  to  serve  as  an  article  of  human  food.  Flesh  of  this  kind  is  liable 
to  become  putrefied  sooner  than  that  of  healthy  animals ;  and  its  poi¬ 
sonous  properties  may,  in  a  certain  degree,  be  aggravated  or  brought 
out  by  this  condition.  With  regard  to  putrefaction,  it  would  appear 
that  the  flesh  of  the  most  healthy  animal  is  rendered  unwholesome  by 
this  process  ;  but  that  the  most  severe  effects  are  produced  by  that 
flesh  which  has  become  only  'partially  decomposed :  where,  in  short, 
putrefactive  fermentation  has  been  recently  set  up.  Cases  of  poison¬ 
ing  from  diseased  or  putrefied  mutton  or  beef  are  by  no  means  common. 
Yeal,  pork,  and  bacon,  have,  however,  frequently  given  rise  to  alarming 
symptoms  of  gastric  irritation  and  death. 

Veal. — Dr.  Christison  relates  the  following  case  of  poisoning  by 
veal : — In  the  autumn  of  1826,  four  adults  and  ten  children  ate  at 
dinner  a  stew  made  with  meat  taken  from  a  dead  calf  which  wTas  found 
by  one  of  them  on  the  sea-shore,  and  of  which  no  history  could  be 
procured.  For  three  hours  no  ill  effects  followed.  But  they  were  then 
all  seized  with  pain  in  the  stomach,  efforts  to  vomit,  purging  and 
lividity  of  the  face,  succeeded  by  a  soporose  state,  like  the  stupor 
caused  by  opium,  except  that  when  roused  the  patients  had  a  peculiarly 
wild  expression.  One  patient  died  comatose  in  the  course  of  six  hours. 
The  rest  having  been  freely  purged  and  made  to  vomit,  eventually 
got  well ;  but  for  some  days  they  required  the  most  powerful  stimu¬ 
lants,  to  counteract  the  exhaustion  and  collapse  which  followed  the 
sopor.  The  meat,  they  said,  looked  well  enough  at  the  time  it  was 
used  ;  yet  the  remains  of  the  dish  which  formed  the  noxious  meal  had 
a  black  colour  and  a  nauseous  smell ;  and  some  of  the  flesh  which  had 
not  been  cooked  had  a  white  glistening  appearance,  and  was  so  far 
decayed  that  its  odour  excited  vomiting  and  fainting.  (On  Poisons, 
647.)  Dr.  Christison  thinks  that  the  body  of  the  animal  in  this  case 
had  lain  for  some  time  in  contact  with  water,  and  that  it  had  begun 
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to  undergo  the  process  of  saponification.  The  adipocere  produced  may 
have  fermented  ;  and  this  may  have  led  to  the  formation  of  the  same 
poisonous  principle  as  that  which  is  produced  in  the  fermentation  of 
German  sausages.  The  only  certain  fact,  however,  upon  which  we 
can  rely,  is,  that  this  veal  acted  like  a  narcotico-irritant  poison,  either 
from  the  flesh  of  the  animal  being  previously  diseased,  from  incipient 
decomposition,  or  from  both  causes  conjoined.  This  gentleman  also 
relates  a  case  which  occurred  in  Macclesfield  in  1880,  in  which  the 
symptoms  of  poisoning  were  traced  to  some  unsound  beef. 

Although  this  poisonous  action  of  animal  food  has  been  observed  to 
he  connected  more  with  the  fatty  than  the  lean  parts  of  the  flesh,  yet 
it  is  by  no  means  necessary  for  this  action  to  follow,  either  that  fat 
should  be  present,  or  that  it  should  have  begun  to  take  on  the  adipo- 
cerous  transformation.  The  following  case,  which  is  of  some  inte¬ 
rest,  was  published  in  the  Journal  de  Pharmacie  et  de  Chimie, 
Aug.  1842: — At  a  public  festival  at  Zurich,  in  the  year  1839, 
upwards  of  600  persons  partook  together  of  a  repast,  consisting  chiefly 
of  veal,  roasted  or  in  cutlets.  At  variable  periods  afterwards,  nearly 
all  of  these  individuals  were  taken  ill ;  and  in  a  week  most  of  them 
were  confined  to  their  beds.  They  were  affected  with  rigors,  vertigo, 
headache,  intense  fever,  diarrhoea,  vomiting,  and  in  some  instances, 
delirium.  At  a  later  period,  an  abundant  flow  of  foetid  saliva  oc¬ 
curred,  the  interior  of  the  mouth  being  covered  with  ulcers ;  and  in 
many  cases,  after  involuntary  discharges  of  the  faeces, — great  prostra¬ 
tion  of  strength  and  death,  ensued.  In  these  cases,  the  mucous  mem¬ 
brane  of  the  digestive  canal  was  found  softened,  the  intestinal  follicles 
ulcerated,  and  the  veins  empty.  It  was  afterwards  ascertained  that 
the  veal,  when  eaten,  had  been  in  an  incipient  state  of  putrefaction. 
The  great  analogy  between  the  symptoms  produced  by  it,  and  those  of 
typhus,  was  very  striking  ;  and  it  is  further  remarkable,  that  many  of 
the  persons  who  attended  on  the  patients,  though  previously  healthy, 
and  who  had  not  been  partakers  of  the  deteriorated  food,  were  attacked 
by  the  disease.  In  this  case  the  poisonous  action  of  the  veal  could 
only  be  attributed  to  incipient  putrefaction.  The  symptoms  were  those 
of  narcotico-irritant  poisoning ;  and  the  exact  period  of  the  attack 
after  the  meal,  appears  to  have  been  different  in  the  different  cases. 

In  the  same  journal  it  is  related  that  the  following  circumstance 
occurred  recently  in  the  Grand  Duchy  of  Baden  A  roebuck,  having 
been  taken  in  a  net,  was  killed  while  making  violent  efforts  to  escape, 
and  while  in  a  state  of  the  utmost  terror  and  exhaustion.  Nearly  all 
the  persons  who  partook  of  the  flesh  of  this  animal  experienced  a  violent 
gastro-intestinal  inflammation,  with  other  symptoms  similar  to  those 
detailed  above ;  although,  in  this  instance,  the  flesh  was  neither  in  a 
putrefying  state,  nor  were  any  of  the  cases  fatal.  This  last  case  con¬ 
firms  the  general  opinion,  that  the  flesh  of  animals  killed  when  over 
driven  or  in  an  exhausted  state,  is  liable  to  produce  symptoms  of 
irritant  poisoning. 
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Pork. — Perhaps  there  is  no  kind  of  ordinary  food  so  liable  to  give 
rise  to  accidents  of  this  description  as  pork.  Several  cases  were  pub¬ 
lished  by  the  late  Dr.  Mac  Divitt,  tending  to  shew  the  noxious  effects 
of  this  substance.  One  of  these,  it  appears,  led  to  a  strong  suspicion 
of  criminal  poisoning. 

The  patient,  a  young  man,  conceived  that  he  had  been  poisoned ; 
and  accused  a  woman  with  whom  he  lived,  and  her  mother,  of  having 
administered  something  deleterious  to  him  in  tea,  which  he  had  taken 
three  hours  previously.  The  following  were  the  symptoms  under 
which  the  patient  laboured  — there  was  an  acute  burning  pain  in  the 
umbilical  and  epigastric  regions,  attended  with  almost  constant  vomit¬ 
ing  of  a  dark-coloured  fluid,  which  contained  pieces  of  half-digested 
meat.  He  complained  also  of  a  dry,  burning  sensation  in  his  throat. 
His  pulse  was  weak  and  faltering,  his  extremities  cold,  and  a  cold 
perspiration  covered  his  face  and  head.  These  symptoms,  coupled 
with  the  well-known  bad  character  of  the  young  woman  and  her 
mother,  led  the  medical  attendant  to  suspect  that  poison  had  been 
administered.  An  emetic  was  immediately  exhibited,  which  brought 
up  some  pieces  of  half-digested  meat,  with  immediate  relief  to  the  pain 
in  the  epigastrium.  The  bowels  were  then  acted  on ;  and  the  pain  in 
the  umbilical  region,  which  had  begun  to  extend  itself  over  the  whole 
of  the  abdomen,  was  also  speedily  removed.  On  the  next  morning, 
the  patient  was  quite  well. 

In  investigating  the  particulars  of  the  case.  Dr.  Mac  Divitt  felt 
satisfied  that  these  alarming  symptoms  must  have  been  due  to  the 
effects  of  pork,  since  they  bore  the  strongest  resemblance  to  other 
cases  of  that  kind  which  he  had  witnessed.  He  ascertained  that  the 
man  had  had  for  dinner,  that  day,  boiled  pork,  and  the  broth  made 
from  it.  The  pork  had  been  salted  five  days :  and  the  man  had  par¬ 
taken  of  it  once  before,  without  experiencing  any  ill-effects.  He  had 
dined  at  one  o’clock  on  the  last  occasion,  and  the  violent  symptoms 
had  appeared  seven  hours  and  a  half  afterwards.  The  man  referred 
them  to  the  tea  which  he  had  taken  three  hours  before.  The  young 
woman  and  her  mother,  who  had  dined  with  him,  were  not  in  the 
slightest  degree  injuriously  affected. 

In  relation  to  this  case,  it  may  be  observed,  that  had  the  patient  died 
under  the  attack — an  event  which,  from  the  severity  of  the  symptoms, 
could  not  have  been  regarded  as  very  surprising — the  two  females 
might  have  been  tried  on  a  charge  of  murder.  The  notoriously  bad 
characters  of  the  accused — the  terms  of  disagreement  on  which  they 
had  for  some  time  before  lived  with  the  young  man — his  own  con¬ 
viction  that  they  had  administered  poison  to  him — were  facts  which, 
taken  together  with  the  nature  of  the  symptoms,  might  have  appeared 
to  a  jury  to  form  a  strong  and  well-connected  chain  of  circumstantial 
evidence.  The  negative  results  of  experiments  instituted  with  a  view 
to  detect  the  presence  of  poison  in  the  stomach  after  death,  might  not 
have  been  deemed  conclusive  of  the  innocence  of  the  accused.  At  any 
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rate,  the  fact,  that  the  symptoms  alone  could  not  have  been  distin¬ 
guished  from  those  of  irritant  poisoning,  proves  sufficiently  the  im¬ 
portance  of  knowing  that  such  a  simple  cause  is  capable  of  producing 
them. 

Five  cases  precisely  similar  are  reported.  They  were  all  relieved 
by  the  free  use  of  emetics  and  purgatives.  Dr.  Mac  Divitt  observes, 
in  summing  up  the  results  of  his  observations,  that  nothing  remark¬ 
able  could  be  discovered  in  the  sensible  properties  of  any  piece  of  pork, 
the  use  of  which  had  been  followed  by  injurious  consequences.  The 
symptoms  have  resulted  from  boiled,  as  well  as  from  roasted  pork,  but 
more  frequently  from  the  latter.  He  never  met  with  a  case  in  which 
they  had  arisen  from  the  use  of  bacon  or  of  pork  which  had  been  salted 
for  a  longer  period  than  three  weeks.  He  conceives  that  it  is  chiefly, 
if  not  altogether,  to  the  fatty  parts  of  the  pork  that  the  pernicious 
effects  are  to  be  attributed.  The  symptoms  may  display  themselves 
at  any  period  within  thirty  hours  after  the  meal  at  which  the  pork  has 
been  eaten  ;  and  it  is  rare  that  they  commence  until  three  hours  have 
elapsed.  The  most  careful  chemical  analysis  has  entirely  failed  in 
detecting  any  poisonous  matter  in  pork,  under  these  circumstances. 

It  will  be  observed,  that  there  are  some  peculiarities  about  these 
cases  of  poisoning  by  pork,  reported  by  Dr.  Mac  Divitt.  The  symp¬ 
toms  were  decidedly  similar  to  those  of  irritant  poisoning.  Some  hours 
(seldom  less  than  three)  elapsed  after  the  meal,  before  they  made  their 
appearance  :  but  the  most  remarkable  points  are — 1 .  That  the  food 
which  exerted  this  poisonous  action  had  been  previously  eaten  by  the 
same  individual  with  impunity.  2.  That  other  parties,  who  partook 
in  common  of  this  food,  did  not  suffer  any  ill  effects.  It  is  difficult  to 
suggest  any  explanation  of  these  anomalies  ;  they  led  Dr.  Mac 
Divitt  to  adopt  the  view,  that  the  pork  could  not  have  been  in  itself 
poisonous,  but  that  it  had  been  rendered  noxious  during  the  pro¬ 
cess  of  chymification.  If  this  explanation  be  admitted  as  correct,  this 
must  be  regarded  as  another  mode  in  which  animal  food  may  be¬ 
come  poisonous  to  a  human  being.  I  am  not  aware  that  there  are 
any  other  facts  corroborative  of  this  opinion ;  they  can  neither  be 
referred  to  habit,  nor  easily  to  idiosyncrasy. 

Bacon. — The  effects  of  bacon  in  an  unsound  state  are  not  very  well 
known  ;  but  the  following  case,  which  occurred  in  London  in  1836, 
excited  some  attention  at  the  time,  and  the  circumstances  underwent  a 
full  investigation. 

An  inquest  was  held  on  the  body  of  a  girl,  aged  15,  who  was  alleged 
to  have  died  from  the  effects  of  unsound  bacon.  The  father  of  the 
deceased  stated,  that  he  and  his  family,  including  the  deceased,  had 
had  the  bacon  for  dinner  with  greens :  he  thought  that  it  had  a 
nauseous  taste  :  he  ate  very  little  of  the  fat,  and  none  of  the  lean. 
The  deceased  ate  very  heartily,  especially  of  the  lean  part  of  the  bacon. 
Soon  after  dinner  he  felt  a  burning  sensation  in  his  throat,  and  a  dis¬ 
position  to  vomit.  About  an  hour  after  dinner,  his  son  was  seized 
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with  pain  in  the  stomach,  and  vomiting.  The  deceased,  who  left  the 
house  shortly  after  dinner,  returned  about  five  o’clock,  complaining  of 
dreadful  headache,  and  burning  at  her  stomach  :  she  swallowed  some 
tea,  and  went  to  bed ;  but  nothing  was  ejected  by  vomiting.  About 
this  time,  another  child,  aged  8,  was  attacked  with  similar  symptoms. 
There  were  two  other  children,  who  had  not  partaken  of  the  bacon, 
and  they  were  not  affected  with  any  illness.  He  gave  his  children 
some  calomel  pills,  which  he  procured  at  a  druggist’s  ;  but  no  medical 
assistance  was  called  in  until  after  the  lapse  of  a  fortnight.  The  de¬ 
ceased  was  then  removed  to  the  Westminster  Hospital,  where  she 
gradually  sank,  and  died  about  six  weeks  after  the  meal  at  which  she 
had  taken  the  alleged  unwholesome  food.  The  chief  symptoms  when 
she  was  admitted  into  the  hospital,  were  pain  in  the  epigastric  region 
and  profuse  diarrhcea.  She  became  much  emaciated  before  her  death. 
On  a  post-mortem  examination,  the  lining  membrane  of  the  stomach 
and  duodenum  were  found  slightly  reddened.  In  the  lower  part  of 
the  small  intestines,  as  well  as  in  the  colon,  irregular  patches  of  ul¬ 
ceration  were  met  with.  One  ulcer  had  perforated  the  coats  of  the 
ileum,  near  the  ccecum  ;  and  this  had  led  to  the  effusion  of  the  con¬ 
tents  of  the  intestine,  and  had  given  rise  to  peritonitis,  affecting  the 
serous  covering  of  the  lower  half  of  the  abdominal  viscera.  The  bacon 
had  been  thrown  away.  Every  one  who  partook  of  it  suffered ;  but 
no  one  so  seriously  as  the  deceased.  It  was  observed,  on  cutting  it 
open,  to  have  a  nauseous  disagreeable  smell,  but  not  at  all  like  that  of 
putrid  meat.  Upon  further  inquiry,  it  was  found  that  the  bacon  had 
been  sold  by  a  regular  dealer.  No  complaint  had  been  made  of  its 
bad  quality  by  others  ;  but  he  admitted  that  the  piece  sold  to  this 
family  was  of  inferior  quality,  compared  with  the  other  portions. 

The  bacon,  in  this  case,  seems  to  have  acted  as  an  irritant  poison ; 
and  the  symptoms  of  irritation  were  manifested  very  speedily  after 
the  meal.  The  circumstance  of  many  persons  having  been  attacked 
simultaneously  with  similar  symptoms,  from  the  use  of  the  same 
article  of  food,  in  which  there  was  not  the  least  reason  to  suspect  the 
presence  of  any  mineral  irritant,  appears  to  me  to  prove  that  the 
symptoms  must,  in  this  case,  be  referred  to  the  noxious  properties  of 
the  food  itself.  It  does  not  seem  that  putrefaction  had  taken  place, 
but  it  is  not  improbable  that  the  same  change  had  occurred  in  it  which 
is  occasionally  observed  in  the  fatty  parts  of  German  sausages.  It 
was  stated  in  evidence,  however,  that  the  deceased  had  partaken  more 
of  the  lean  than  of  the  fat ;  so  that  it  is  probable  the  production  of 
the  poison,  by  fermentation,  had  extended  throughout  the  whole  sub¬ 
stance  of  the  bacon.  Another  fact  appears,  that  the  deceased  ate 
more  of  this  bacon  than  the  other  members  of  the  family ;  and  this 
will  account  for  the  severity  of  her  illness  and  death.  It  does  not 
appear,  however,  that  her  death  was  occasioned  by  the  direct  action  of 
the  noxious  food  :  it  was  rather  an  indirect  result,  after  a  long  period, 
depending  upon  ulceration  and  perforation  of  the  viscera.  There  are 
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many  points  in  which  this  case  resembles  those  of  poisoning  by  veal, 
(ante,  p.  556.)  Ulceration  of  the  intestines  was  found  in  both 
instances.  This  process  may  be  set  up  from  the  continued  action  of 
any  irritant,  whether  belonging  to  the  mineral,  vegetable,  or  animal 
kingdom ;  but  it  is  only  likely  to  occur  where  life  is  for  some  time 
protracted  after  the  cause  of  irritation  has  been  introduced  into  the 
alimentary  canal.  It  is  proper  to  remark  that  these  cases  establish  in 
the  affirmative,  what  has  been  often  a  subject  of  inquiry;  namely,  that 
the  cooking  of  noxious  animal  food  does  not  counteract  or  destroy  its 
poisonous  properties.  More  recently,  three  cases  of  poisoning  by 
bacon  have  been  reported  by  Mr.  Toynbee  to  the  Medico-Chirurgical 
Society  :  here,  however,  with  the  symptoms  of  irritation,  there  was 
some  affection  of  the  nervous  system.  A  gentleman,  aet.  35,  partook 
three  times  of  tainted  bacon,  and  it  was  only  on  the  afternoon  of  the 
third  day  that  he  felt  himself  becoming  dreamy,  that  his  imagination 
was  disordered,  and  that  there  was  almost  an  entire  loss  of  memory. 
There  was  slight  diarrhoea ;  pulse  slow  and  weak  ;  the  hands  were  cold 
and  clammy ;  his  intellect  was  unaffected.  These  symptoms  disap¬ 
peared  in  three  or  four  days.  In  the  second  case,  a  gentleman,  after 
eating  the  bacon  once,  experienced  sickness,  depression,  and  chilliness. 
The  next  day  there  was  a  burning  sensation  in  the  throat,  acute  abdo¬ 
minal  pains,  confusion  of  ideas,  and  dimness  of  vision.  There  was 
also  diarrhoea,  with  cold  clammy  perspiration.  In  the  third  case,  the 
patient  having  partaken  of  the  bacon  at  breakfast  three  times,  felt 
nothing  until  the  evening  of  the  third  day,  when  he  was  seized  with 
nausea,  faintness,  and  severe  spasmodic  pains.  There  was  diarrhoea, 
with  disturbance  of  the  mental  faculties.  He  onlv  recovered  after 
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three  or  four  days.  (Med.  Gaz.  xxxvii.  470.) 

Testis  Bovina. — In  some  instances  the  poisonous  quality  of  the 
food  is  clearly  referable  to  the  disease  with  which  the  animal  was 
affected  when  killed.  This  is  especially  the  case  in  the  epizootic 
disease  called  carbuncle,  frequently  prevailing  to  a  great  extent  among 
cattle  on  the  Continent.  The  following  case  appeared  about  a  year 
since  in  the  Annali  Universali  di  Medicina,  and  has  since  been  pub¬ 
lished  in  the  Edinburgh  Medical  and  Surgical  Journal  (lviii.  262.) 

A  heifer,  which  had  two  carbuncles  on  the  buttock,  was  killed,  and 
its  flesh  sold.  It  appears  that  about  sixty  persons  partook  of  this,  as 
food ;  and  all  were  seized  with  the  following  symptoms — giddiness, 
trembling,  shivering,  violent  cramps  in  the  abdomen  and  limbs,  vo¬ 
miting  and  purging  of  a  green  bitter  matter,  intense  thirst,  sinking  of 
the  countenance,  and  delirium.  The  tongue  was  observed  to  be  red 
at  the  tip,  and  furred  at  the  base.  These  symptoms  were  severe  in 
proportion  to  the  quantity  of  flesh  of  which  each  person  had  partaken. 
\\  ith  one  exception,  all  the  patients  recovered  under  the  use  of  very 
simple  remedies.  In  the  solitary  case  that  proved  fatal,  the  symptoms 
were  not  different  in  character  from  those  above  described,  but  they 
were  much  more  severe.  The  prostration  of  strength  increased  ra- 
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pidly;  there  was  loss  of  voice,  and  a  soporific  state  ensued.  This 
patient  died  on  the  second  day  after  admission  into  the  hospital. 
On  a  post-mortem  examination,  the  body  was  found  to  be  much  ema¬ 
ciated  ;  and  there  were  livid  spots  scattered  over  the  skin,  especially 
over  the  lower  extremities.  The  veins  of  the  dura  mater  were 
filled  with  blood,  and  the  spinal  marrow  was  somewhat  softened. 
In  the  abdomen,  the  liver  had  a  tendency  to  softening,  and  the 
spleen  was  diminished  in  size.  There  was  submucous  ecchymosis, 
occupying  about  two-thirds  of  the  greater  curvature  of  the  stomach  ; 
a  similar  ecchymosis,  near  the  cardiac  orifice  ;  and  spots  of  the  same 
character  were  found  at  intervals  over  the  whole  surface  of  the  intes¬ 
tines. 

In  this  report,  it  is  not  stated  at  what  time  the  symptoms  came  on 
after  the  meal,  nor  how  long  a  time  elapsed  before  death,  in  the  case 
of  the  person  who  was  poisoned.  It  is  probable  that  the  patients 
were  speedily  conveyed  to  the  hospital,  and  therefore  that  death  oc¬ 
curred  in  about  forty-eight  hours.  In  this  disease,  it  is  said  the  flesh 
of  the  animal  is  rendered  so  poisonous,  that  the  mere  handling  of  it  is 
liable  to  occasion  formidable  symptoms.  Both  the  solids  and  liquids 
of  the  animal  appear  to  become  poisoned,  under  its  influence.  (Guy’s 
Hospital  Reports,  April  1843  :  see  also  Ann.  d’Hyg.  1829,  ii.  267, 
1834,  ii.  69). 

Partial  decay. — There  is  no  doubt  that  partial  decay  may  render 
unwholesome  and  injurious,  the  flesh  of  the  most  healthy  animal,  and 
it  is  by  no  means  improbable,  that  among  the  poor  of  large  cities, 
the  secret  sale  of  decomposed  and  unwholesome  meat  is  a  very  fre¬ 
quent  cause  of  disease  and  death.  What  the  nature  of  the  poison  is, 
which  exerts  such  a  virulent  action  on  these  occasions,  we  are  quite 
unable  to  determine.  Liebig  imagines  that  it  is  owing  to  the  production 
of  a  fermenting  principle,  and  that  it  operates  fatally  by  inducing  a 
kind  of  fermentation  in  the  animal  body.  It  has  been  said  that  the 
symptoms  of  irritant  poisoning,  produced  by  animal  food,  seldom  ap¬ 
pear  until  five  or  six  hours  after  the  meal.  This  may  be  generally 
true ;  but  in  certain  instances  it  has  undoubtedly  happened  that  the 
symptoms  have  come  on  in  from  a  quarter  to  half  an  hour  after  the 
taking  of  the  noxious  food. 

Flesh  'poisoned  by  food. — In  the  number  of  the  Edinburgh  Medical 
and  Surgical  Journal  for  July  1844,  it  is  observed,  that  all  the  effects 
of  poisoning  may  be  produced,  without  the  animal  having  been  ap¬ 
parently  affected  with  any  disease.  In  some  extensive  districts  of 
North  America,  to  the  west  of  the  Alleghanies,  the  herbage  has  no 
injurious  effect  upon  the  animals  which  are  there  pastured ;  but  their 
milk  and  flesh,  when  used  as  food,  are  poisonous  to  man.  The  disease 
produced  by  the  use  of  the  flesh  or  milk  of  animals  fed  in  these  dis¬ 
tricts,  is  known  under  the  name  of  the  milk-sickness,  or  “  trembles .” 
On  account  of  the  prevalence  of  this  malady  in  a  particular  locality, 
which  is  generally  distinctly  circumscribed,  the  early  emigrants  were 
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often  compelled  to  seek  another ;  and  those  who  now  venture  within 
the  boundaries  of  an  infected  district,  are  constrained,  as  a  condition 
of  their  residence,  to  abstain  from  the  flesh  of  the  cattle  living  within 
the  same  limits,  as  well  as  from  the  milk  and  its  preparations.  It 
appears  from  the  late  report  of  Drs.  Hosack,  Post,  and  Chilton  on 
this  subject,  that  in  some  of  these  infected  districts,  the  inhabitants, 
with  a  recklessness  of  human  life  which  seems  incredible,  carry  the 
butter  and  cheese  which  they  themselves  dare  not  eat,  to  the  markets 
of  the  towns  west  of  the  Alleghanies,  and  that  thus  there  are  fre¬ 
quently  produced  symptoms  of  poisoning  and  even  death,  for  which  the 
medical  attendant  cannot  account ; — he  is,  perhaps,  induced  to  con¬ 
sider  it  as  some  new  or  anomalous  form  of  disease.  It  is  also  stated, 
that  the  cattle  from  these  districts  are  sent  for  sale  in  great  droves  over 
the  mountains ;  hut,  in  order  to  deceive  the  buyers  as  to  the  place 
whence  they  come,  they  bring  them  to  New  York  by  a  southern  route, 
and  style  them  ‘  southern  cattle.’  The  flesh  of  these  animals  pro¬ 
duces,  in  those  who  make  use  of  it,  symptoms  of  aggravated  cholera 
morbus.  The  viscera  of  the  animals  are  often  found  diseased,  and  the 
livers  almost  invariably  so.  Owing  to  the  symptoms  which  have 
followed  the  use  of  the  beef,  butter,  and  cheese  thus  poisoned,  the 
American  government  caused  a  medical  inquiry  to  he  instituted  into 
the  matter  with  a  view  to  prohibit  its  sale. 

Putrid  eggs. — Dr.  Marchal  has  reported  a  case  in  which  four  persons 
were  seized  with  well-marked  symptoms  of  poisoning  after  eating  for 
their  supper  some  eggs  which  were  decomposed.  One  man  appeared  to 
he  in  a  state  of  coma,  from  which  it  was  difficult  to  rouse  him :  his  face 
was  livid,  his  lips  blue,  his  eyes  open  and  fixed,  limbs  flaccid,  and  respira¬ 
tion  slow.  His  wife,  brother,  and  one  of  his  sons  were  affected,  although 
in  a  less  degree,  with  similar  symptoms — complaining  of  vertigo, 
weight  and  pain  in  the  head,  pains  in  the  limbs  and  disinclination  to 
move.  It  appears  that  the  eggs  which  had  been  eaten  in  a  pudding, 
had  a  disagreeable  and  a  slightly  putrid  smell,  and  the  whole  of  these 
persons  were  taken  ill  soon  after  the  meal.  The  symptoms  were  not 
those  of  irritation,  hut  of  narcotism :  they  all  recovered.  (Brit,  and 
For.  Med.  Rev.  xvii.  Jan.  1840,  p.  267.) 

POISONOUS  MILK. 

This  animal  secretion  has  been  observed  to  acquire  spontaneously 
poisonous  properties  in  certain  cases.  The  following  instance  is  i 
reported  by  Dr.  Krummacher.  A  woman,  while  suckling  her  child, 
became  violently  excited  by  the  loss  of  some  article  which  had  been 
stolen  from  her.  She  gave  her  child  the  breast  while  in  a  state  of 
violent  passion.  The  child  at  first  rejected  it,  but  subsequently  took 
a  quantity  of  milk.  Soon  afterwards,  violent  vomiting  supervened. 
In  the  course  of  some  hours  the  child  took  the  other  breast,  when  it 
was  attacked  with  violent  convulsions,  and  died  in  spite  of  medical 
aid.  (Casper’s  Wochenschrift,  22d  March,  1845,  p.  204.)  Cases  in 
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which  the  milk  of  a  wet-nurse  has  produced  serious  symptoms  in  infants, 
may  he  found  recorded  in  most  works  on  midwifery. 

Symptoms  of  irritation  have  been  also  observed  to  follow  the  use  of 
Cow ’s  milk.  In  some  instances  these  effects  have  been  traced  to  the 
milk  having  acquired  a  poisonous  impregnation  by  contact  with  zinc 
or  copper,  in  which  case  the  lactic  acid  of  the  milk,  would  tend  to  form 
lactates  of  these  metals.  On  other  occasions,  it  would  appear  as  if  the 
secretion  had  really  acquired  a  specific  poisonous  action.  Eight  per¬ 
sons  were  seized  with  pain  in  the  abdomen,  thirst,  diarrhoea,  vomiting, 
and  fever,  after  having  partaken  of  some  fresh  cow’s  milk.  One,  who 
took  the  largest  quantity,  did  not  recover  for  several  days ;  another, 
who  did  not  partake  of  the  milk,  had  no  symptoms.  The  milk,  it 
appears,  had  been  drawn  as  usual  in  a  wooden  pail,  and  afterwards 
placed  in  an  earthen  pan.  On  the  day  following,  two  persons  were 
seized  with  severe  pain  and  diarrhoea,  after  drinking  milk  drawn  from 
the  same  cow.  Poisoning  was  suspected,  and  an  inquiry  was  insti¬ 
tuted.  It  was  remarked  from  the  first  that  the  cow  appeared  unwell, 
and  that  the  udder  was  gorged.  The  milk  was  analysed,  but  no  trace  of 
any  poison,  mineral  or  vegetable,  could  be  discovered  either  in  it,  or  in 
the  matters  vomited.  The  injurious  effects  of  the  milk  were  ascribed 
by  M.  Chevallier  either  to  a  diseased  state  of  the  animal,  or  to  the 
milk  having  been  poisoned  by  some  noxious  vegetable  taken  in  its 
food.  Another  opinion  was  given,  that,  as  in  the  human  female,  the 
milk  might  have  acquired  noxious  properties,  by  spontaneous  changes, 
after  its  secretion,  and  while  in  the  lactiferous  vessels. 

The  facts  could  leave  no  doubt  that  the  symptoms  analogous  to  irri¬ 
tant  poisoning  were  dependent  on  the  milk,  yet  no  peculiarity  of  colour, 
odour,  or  taste,  could  be  perceived  about  it ;  and  a  portion  of  the  milk 
of  the  diseased  cow  was  given  to  some  pigs,  without  producing  any 
injury.  It  is  not  at  all  improbable  that  some  difference  in  the  physical 
constitution  of  this  poisonous  milk,  may  be  hereafter  detected  by  the 
use  of  the  microscope.  (See  Journal  de  Pharmacie,  Dec.  1846,  425  ; 
also  Ann.  d’Hyg.  1846,  i.  139.) 

It  is  generally  admitted  that  milk  may  become  poisoned  when  the 
cow  feeds  upon  hyssop  (ante,  p.  515),  spurge  (ante,  p.  513),  and  other 
irritant  vegetables  ;  and  this  form  of  poisoning  is  well  known  to  occur 
in  other  cases  in  which  the  cause  is  not  so  apparent  (ante,  p.  561.) 
In  the  Dictionary  of  Natural  History  a  case  is  related,  where  a  patient 
was  advised  by  his  medical  attendant  to  drink  the  milk  of  a  cow  fed  on 
hemlock.  The  animal  became  emaciated,  lost  its  milk,  and  fortunately 
for  the  patient  died  from  the  effects  of  the  poison,  or  it  is  not  improba¬ 
ble  that  he  might  have  fallen  a  victim  to  this  plan  of  treatment.  This 
secretion  easily  undergoes  changes,  according  to  the  food  of  the  animal. 
It  is  rendered  bitter  when  the  cow  feeds  on  wormwood  ( Artemisia 
absinthium),  on  Sow-thistle  ( Sonchus  alpinus ),  the  leaves  of  the  arti¬ 
choke  ( Cynara  scolymus),  and  its  taste  is  affected  by  the  cabbage,  carrot, 
and  all  strong-smelling  plants.  The  milk-sickness  of  America  has  been 
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already  described :  the  effects  extend  to  butter,  cheese,  and  all  articles 
of  food  prepared  with  milk  (ante,  p.  562). 

At  Aurillac,  in  France,  sixteen  persons  were  seized  with  violent  sick¬ 
ness  after  having  drunk  the  milk  of  a  goat.  The  animal  became  indis¬ 
posed  in  two  days,  and  died  on  the  third  day,  with  symptoms  of  irrita¬ 
tion  of  the  alimentary  canal.  This  poisonous  action  of  milk  has  been 
often  referred  to  the  animal  having  eaten  the  Euphorbia  esula,  but 
nothing  certain  is  known  on  the  subject.  It  is  singular  that  the  animal 
poison  of  rabies  should  be  sometimes  transmissible  by  the  milk  (see 
Med.  Gaz.  xxv.  p.  160;  also  Appendix)  and  at  other  times  not  (see 
p.  570,  post). 


CHAPTER  XXXIV. 

ANIMAL  POISONS  CONTINUED— POISONING  BY  INOCULATION — POISON 
OF  GLANDERS — EFFECTS  OF  MORBID  AND  PUTREFIED  ANIMAL 
MATTER — RABIES  CANINA — HYDROPHOBIA — ORIGIN  OF  THE  DIS¬ 
EASE — PERIOD  OF  INCUBATION — SYMPTOMS — POST-MORTEM  AP¬ 
PEARANCES — TREATMENT — PROPERTIES  OF  THE  SALIVA — SYMP¬ 
TOMS  OF  RABIES  IN  THE  DOG — POISON  OF  VENOMOUS  SERPENTS — 
SYMPTOMS  AND  APPEARANCES — TREATMENT — VENOMOUS  INSECTS  ] 

— SCORPION — SCOLOPENDRA — SPIDER — ARGAS  PERSICUS— BEE - 

WASP — HORNET. 

We  have  hitherto  considered  the  action  of  Animal  poisons  as  they  : 
affect  the  system  after  they  have  been  taken  into  the  alimentary  canal.  ; 
There  are  two  other  ways  whereby  these  poisons  may  destroy  life —  ■ 
through  the  respiratory  organs,  as  by  the  inhalation  of  the  foul  and  : 
noxious  effluvia  arising  from  decomposed  animal  matter;  and,  secondly,  : 
by  inoculation,  as  by  the  introduction  of  poisonous  matter  into  a 
wound  in  the  skin.  The  first  of  these  modes  of  poisoning  will  be  f 
considered  in  speaking  of  suffocation  by  poisonous  gases  ;  the  second,  j 
or  that  which  refers  to  poisoning  by  inoculation ,  demands  a  slight  j 
notice. 

Of  the  effect  of  such  specific  poisons  as  those  of  the  Small-pox,  of 
vaccine  lymph,  and  of  the  matter  of  the  plague,  nothing  need  be  said,  I 
as  these  subjects  are  more  appropriately  treated  in  works  on  practical  £ 
medicine. 

DISEASED  AND  PUTREFIED  ANIMAL  MATTER. 

Certain  diseases  to  which  animals  are  liable,  such  as  pestis  bovina,  j 
glanders,  and  rabies,  vitiate  the  blood  and  fluids  of  the  body,  and  j 
act  as  poisons  on  man  when  introduced  through  a  wound  or  even  by  di-  f 
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rect  application  to  an  ulcerated  or  any  other  absorbent  surface,  e.  g.  the 
mucous  membrane.  The  Malignant  pustule  is  a  disease  induced  by  this 
kind  of  poisoning.  It  is  marked  by  diffused  inflammation  of  the  cellular 
membrane — the  production  of  phlyctense,  and  abscesses  terminating  in 
gangrene  and  death.  A  disease  which  affects  horses,  known  under  the 
name  of  glanders  or  farcinoma,  has  been  frequently  transmitted 
with  fatal  consequences  from  these  animals  to  man.  In  pustular 
glanders,  the  nostrils  of  the  horse  discharge  a  sanious  purulent  matter 
in  which  the  animal  poison  resides.  In  the  more  severe  cases,  the 
mucous  membrane  becomes  gangrenous,  and  the  disease  runs  through 
its  course  with  fatal  rapidity.  The  chronic  state  of  this  disease  in  the 
animal,  is  known  under  the  name  of  Farcy.  The  period  of  incubation 
of  this  poison  in  the  human  subject,  is  about  four  or  five  days.  There 
are  rigors  and  severe  pains  in  the  limbs : — the  inoculated  part  becomes 
inflamed,  and  suppurates,  the  inflammation  extends  to  the  absorbents, 
the  lining  membrane  of  the  nose  and  the  trachea  ;  there  is,  at  the  same 
time,  a  copious  discharge  from  the  nostrils.  A  pustular  eruption 
spreads  over  the  body,  and  gangrenous  abscesses  show  themselves. 
There  is  diarrhoea,  with  bloody  stools,  and  a  dry  black  tongue : — 
delirium  and  stupor  precede  death.  (Gregory’s  Practice  of  Medicine, 
239.)  It  rarely  happens  that  the  patient  recovers : — of  fifteen  cases, 
it  was  observed  that  only  one  survived,  and  two-thirds  of  the  recorded 
cases  proved  fatal  before  the  seventeenth  day. 

Inoculation  with  animal  matter  in  a  putrefied  state  is  also  liable 
to  produce  inflammation  of  the  cellular  membrane,  enlargement 
of  the  glands,  and  suppurative  fever.  Cooks  and  butchers  are  ex¬ 
posed  to  these  accidents,  and  in  some  cases  no  kind  of  treatment 
has  sufficed  to  avert  a  fatal  result.  The  punctures  received  during 
dissection  are  often  attended  with  severe  inflammation  of  the  absor¬ 
bents,  swelling  of  the  glands,  abscesses,  and  irritative  fever,  passing  to 
low  typhus,  proving  fatal.  The  period  of  incubation  in  these  cases  is 
from  twelve  to  forty-eight  hours.  Pain  and  swelling  first  appear  in  the 
wound,  and  then  extend  to  the  absorbent  vessels.  Death  takes  place 
in  from  three  to  seven  days  :  in  one  instance  it  occurred  in  forty  hours. 
These  effects  have  not  been  in  all  cases  traced  to  a  putrefied  state 
of  the  body  and  the  inoculation  of  decomposed  animal  matter.  (See 
Lancet,  April  17,  1847,  p.  421.)  On  the  contrary,  it  is  often,  in 
recent  subjects,  before  putrefaction  has  commenced,  that  the  most 
serious  effects  are  produced  by  an  accidental  puncture  received  in  dis¬ 
section.  In  these  instances,  the  effect  can  only  be  ascribed  to  the 
generation  by  disease  of  a  specific  animal  poison.  It  has  been  ob¬ 
served  that  those  punctures  which  are  received  in  the  dissection  of 
subjects  who  have  died  from  peritoneal  inflammation,  although  the 
bodies  may  be  recent,  are  very  liable  to  be  followed  by  the  most  serious 
consequences.  The  bodies  of  females  that  have  died  of  puerperal  fever 
have  thus  furnished  the  most  deadly  poison.  I  have  known  death  to 
take  place  in  more  than  one  instance  from  slight  wounds  received  under 
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these  circumstances.  (See  also  a  case  by  Mr.  Colies,  Med.-Chir.  Rev. 
vii.  p.  307 ;  and  Chelius’s  Surgery,  1847,  iv.  349.)  Whenever  there 
is  an  abrasion  of  the  fingers,  it  is  always  dangerous  to  allow  the  hands 
to  come  in  contact  with  morbid  or- diseased  fluids.  A  case  in  which 
poison  was  thus  communicated  by  the  discharges  attending  the  delivery 
of  a  female  will  be  found  in  the  Medical  Gazette  (vol.  xxxvii.  1088.) 

Whatever  difference  of  opinion  may  exist  respecting  the  presence  of 
an  animal  poison  in  dead  bodies  generally,  there  can  be  no  doubt  of  its 
existence  in  cases  of  death  from  inflammation  of  the  serous  membranes, 
as  the  danger  from  inoculation  is  observed  to  be  great  in  proportion  as 
the  inspection  of  the  body  is  recent. 

The  best  plan  of  treatment  in  inoculation  by  animal  matter,  is  to 
apply  a  ligature  above  the  wound,  so  as  to  prevent  the  return  of  the 
blood, — to  enlarge  the  opening,  wrash  the  wound  in  warm  water,  and 
allow  it  to  bleed  freely.  The  application  of  caustic  is  of  questionable 
utility.  Absorption  does  not  appear  to  take  place  very  rapidly  in 
these  cases :  but  the  rapidity  of  this  process  is  found  to  be  greatest 
when  the  stomach  is  empty. 

One  animal  poison,  arising  apparently  from  a  vitiated  state  of  the 
fluids,  requires  to  be  especially  noticed,  namely,  Rabies  Canina. 

RABIES  CANINA.  HYDROPHOBIA. 

The  frequency  of  death  from  this  cause,  and  the  fact  that  fatal  cases 
of  hydrophobia,  are  invariably  made  a  subject  of  inquiry  before  the 
coroner,  render  it  necessary  to  make  a  few  observations  on  the  effects 
of  this  remarkable  animal  poison. 

Hydrophobia,  or  the  dread  of  water,  is  the  main  pathognomonic 
character  of  the  disease  produced  in  the  human  subject  by  the  poison 
of  rabies,  although  this  symptom  may  be  present  in  other  morbid 
states  of  the  nervous  system.  It  is  singular  that  the  symptom  by  which 
the  poison  thus  manifests  its  presence  in  the  human  subject,  is  not  met 
with  in  the  animals  which  impart  it ;  for  they  have  been  observed  to 
drink  fluids  without  repugnance  until  within  a  short  period  of  their  death. 
Mr.  Youatt,  who  had  much  experience  on  this  subject,  never  witnessed 
hydrophobia  (i.  e.  the  dread  of  water)  in  any  animal :  it  was  observed 
only  in  man.  Rabid  dogs  commonly  have  an  insatiable  thirst  and 
drink  water  very  readily. 

Rabies,  or  the  disease  wrhich  generates  the  hydrophobic  poison, 
occurs  spontaneously  in  the  dog,  fox,  wrolf,  jackal,  and  cat.  It  is 
more  commonly  witnessed  in  the  dog-kind  (genus  Canis),  but  the 
disease  in  man  is  said  to  be  produced  more  uniformly  and  rapidly  from 
the  bite  of  a  rabid  cat,  than  from  that  of  a  rabid  dog.  The  poison 
may  infect  and  produce  fatal  effects  on  man  and  herbivorous  animals, 
as  the  horse,  the  ox,  the  sheep,  and  the  pig ;  but  there  is  no  authentic 
instance  known  of  its  having  been  communicated  by  these  animals  to 
others,  nor  has  it  ever  been  observed  to  arise  spontaneously  in  man  or  in 
herbivorous  animals ;  although  Mr.  Youatt  states  that  the  saliva  of  a 
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rabid  os  produced  rabies  in  a  dog  inoculated  with  it.  The  poison 
is  transmitted  through  the  saliva :  but  in  what  way  the  secre¬ 
tion  is  rendered  poisonous  hy  disease  in  the  animal,  or  what  is 
the  exact  nature  of  the  poisonous  agent,  it  is  impossible  to  say. 
Some  pathologists  think  that  the  poison  really  exists  in  the  mucous 
secretions  of  the  trachea  and  bronchia,  and  that  it  becomes  merely 
mixed  with  the  saliva.  In  the  human  subject,  the  local  effects  in  the 
part  bitten  are  commonly  slight,  but  in  an  interesting  case  reported 
by  Mr.  S.  Wells  of  Malta,  where  a  woman  was  bitten  by  a  cat,  the 
hand  swelled  greatly  after  the  bite,  the  pain  and  swelling  extended  to 
the  shoulder,  and  she  was  obliged  to  carry  her  arm  in  a  sling  for  a 
fortnight.  This  lady  was  seized  with  the  usual  symptoms  in  about  four 
months,  and  died.  The  cat  had  been  bitten  by  a  rabid  dog  twenty -two 
days  previously.  (Med.  Gaz.,  vol.  xl.  page  112). 

There  is  some  difference  of  opinion,  as  to  whether  the  disease  can  be 
conveyed  without  a  wound  or  abrasion  of  the  skin.  A  wound,  however 
trivial,  such  as  an  abraded  pimple,  undoubtedly  suffices  for  inoculation, 
provided  the  saliva  of  the  animal  has  come  directly  in  contact  with  it. 
The  Hon.  Mrs.  Duff  died  of  hydrophobia  from  this  cause.  She  had 
been  in  the  habit  of  allowing  a  French  poodle  to  lick  her  face.  It 
licked  the  abraded  surface  of  a  pimple,  and  led  to  inoculation  with  the 
saliva, — producing  subsequently  hydrophobia  and  death.  This  is  not 
only  a  most  disgusting,  but  a  dangerous  practice :  as  it  is  impossible  to 
say  whether  the  saliva  of  an  animal  be  or  be  not  in  a  morbid  condition. 
The  fine  skin  of  the  lips  will  even,  in  an  unabraded  state,  absorb 
the  poison.  Dr.  Colles  met  with  the  case  of  a  young  girl  where  the 
contact  of  the  saliva  of  a  rabid  dog  thus  led  to  a  fatal  attack  of  hydro¬ 
phobia.  (Lectures  on  Surgery,  i.  83.)  Applied  to  the  rough  unbroken 
skin,  the  poison  might  have  been  without  effect ; — at  least  no  instance 
is  known  of  hydrophobia  having  been  thus  produced.  When  the 
inoculation  takes  place  by  a  bite,  the  slightest  abrasion  of  the  cuticle 
will  suffice  for  absorption.  If  the  tooth  should  have  perforated 
articles  of  clothing  before  meeting  the  skin, it  is  possible  that  the  mucous 
secretion  may  have  been  entirely  wiped  from  it.  This  will  explain 
why  among  a  number  of  persons  bitten  by  the  same  animal,  many  will 
escape,  while  one  or  two  may  suffer  from  hydrophobia,  and  all  other 
animals  bitten  by  it  will  have  rabies.  According  to  Professor  Colies, 
the  number  of  escapes  in  the  human  subject,  is  as  fifteen  to  one 
attacked.  This  circumstance  also  accounts  for  the  apparent  success  of 
numerous  so-called  preventives  or  antidotes : — the  poison  may  not 
really  have  been  introduced  by  the  penetration  of  the  tooth.  The 
hydrophobic  poison  must  be  of  a  most  subtle  nature ;  for,  like  that  of 
venomous  serpents,  the  minutest  quantity  will  suffice  to  produce  the 
disease. 

Period  of  attach. — The  period  of  incubation  in  the  human  subject 
appears  to  be  tolerably  well  settled.  The  disease  makes  its  appearance 
most  commonly  in  from  thirty  to  sixty  days  after  the  introduction  of 
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the  poison.  Dr.  Gregory  places  the  average  at  forty  days  or  six  weeks, 
after  which  the  chances  of  escape  are  greatly  increased.  The  shortest 
period  at  which  the  disease  manifested  itself,  was  twenty-one  days ; 
and  the  longest  twelve  months  (in  a  case  of  Mr.  Cline’s) ;  although  in 
some  instances  it  is  stated  not  to  have  appeared  until  eighteen  months 
after  the  bite.  (Colles,  op.  cit.  85.)  In  the  dog  and  cat,  the  earliest 
period  of  attack  after  the  bite  was  fourteen  days ;  the  average  time 
is  five  or  six  weeks. 

As  a  proof  of  the  remarkable  nature  of  the  hydrophobic  poison, 
there  is  often  no  local  irritation  during  this  long  period  in  the  part 
bitten ;  although  it  can  hardly  be  said  to  be  removed  by  absorption, 
because  on  the  commencement  of  the  symptoms,  pain  is  usually  felt  at 
the  part,  with  numbness  extending  up  the  limbs  in  the  course  of  the 
nerves.  Unlike  the  animal  poisons  already  considered,  the  absorbent 
vessels  do  not  become  inflamed  or  in  any  way  affected.  The  bite 
commonly  heals  readily,  and  without  any  unpleasant  symptom. 

Symptoms  in  man. — At  the  commencement  of  the  disease,  the  cicatrix 
of  the  wound  sometimes  becomes  inflamed— a  creeping  sensation  as  of 
coldness  or  numbness  extends  from  it  up  the  limb  to  the  trunk — the 
patient  becomes  restless  and  irritable  ;  his  senses  are  morbidly  acute ; 
he  dislikes  the  smell  of  any  familiar  substances,  and  the  reflection  of 
light  from  polished  surfaces ;  his  pupils  are  dilated,  and  his  countenance 
expressive  of  timidity  and  great  anxiety.  He  sits  in  a  cowering  posture 
and  shudders  when  any  one  approaches  him.  The  patient  has  been 
observed  to  shrink  sometimes  under  the  bed-clothes  in  the  most 
dreadful  state  of  fear.  The  first  symptom  in  the  Duke  of  Richmond,  was 
that  early  in  the  morning  his  valet  found  him  alarmed  at  the  appearance 
of  some  trees  which  were  near  to  a  window  of  the  room  where  he  slept, 
and  which  he  insisted  were  people  looking  in.  The  attack  which 
proved  fatal  to  this  nobleman  in  Canada  in  1819,  is  attributed  to  his 
having  been  bitten  in  the  thumb  by  a  tame  fox,  six  or  seven  weeks 
before  his  seizure.  The  symptoms  above  described  are  generally  pre¬ 
ceded  by  headache,  languor,  and  depression  of  spirits.  The  respiration 
is  hurried  and  gasping ;  there  is  a  suspicion  of  those  about  him,  and  the 
patient  feels  a  sense  of  oppression  in  the  epigastrium.  There  is  thirst ; 
— the  saliva  becomes  increased  in  quantity,  is  very  viscid,  and 
escapes  from  the  mouth  in  a  frothy  state.  It  is  this  which  renders 
breathing  somewhat  difficult,  increasing  the  gasping  of  the  patient, 
and  it  has  thus  given  rise  to  the  idea  of  his  barking  like  an  animal. 
Notwithstanding  the  thirst,  he  is  quite  incapable  of  drinking: — the 
sight  of  fluid  commonly  occasions  spasms  of  the  throat  and  diaphragm, 
with  violent  convulsions.  Owing  to  the  extremely  irritable  and  excited 
state  of  the  patient,  a  current  of  air,  or  the  noise  of  water  or  liquids 
being  poured  from  one  vessel  to  another,  brings  on  an  attack.  There 
is  commonly  no  attempt  to  injure  those  about  him.  There  is  no 
madness,  the  mind  generally  remains  clear  until  the  last,  and  there  is 
very  seldom  delirium.  Increased  excitement  and  not  debility  appears 
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to  be  the  main  feature  of  the  disease.  The  patient  commonly  dies 
exhausted  by  the  frequent  spasmodic  attacks  in  from  two  to  five  days. 
Very  often  death  takes  place  in  less  than  two  days,  during  a  violent 
convulsive  fit.  The  disease  is  uniformly  fatal : — there  is  no  authentic 
instance  of  recovery  known.  Mr.  Youatt  gives  the  following  sum¬ 
mary  of  its  duration.  In  man  it  has  run  its  course  in  twenty-four 
horns,  and  rarely  exceeds  seventy-two ;  in  the  horse,  from  three  to 
four  days ;  in  the  sheep  and  ox,  from  five  to  seven ;  and  in  the  dog, 
from  four  to  six  days. 

Post-mortem  appearances. — All  that  has  been  observed  on  inspec¬ 
tion  was  a  reddened  or  inflamed  condition  of  the  mucous  membrane 
covering  the  epiglottis,  larynx,  pharynx,  and  of  the  cardiac  orifice  of 
the  stomach.  In  one  case  Mr.  Curling  found  a  very  enlarged  condi¬ 
tion  of  the  mucous  follicles  of  the  pharynx  and  larynx.  (Med.  Gaz. 
xviii.  736.)  There  are  no  well-marked  morbid  appearances  of  the  brain 
or  spinal  marrow.  It  is  said  that  the  medulla  oblongata  has  been  found 
inflamed,  but  in  other  instances  there  has  been  no  change. 

Treatment. — The  treatment  of  hydrophobia  by  every  variety  of 
agent  has  hitherto  proved  unsuccessful.  Even  the  new  and  powerful 
agent,  ether-vapour,  failed  to  prevent  the  occurrence  of  the  spasmodic 
attacks.  (Med.  Gaz.  xl.  112.)  It  is  to  the  prevention  of  the  disease 
that  attention  must  be  chiefly  directed :  and  experience  shows  that 
the  effectual  and  speedy  excision  of  the  bitten  part,  wherever  situated, 
is  the  only  measure  which  promises  a  hope  of  success.  Caustic  may 
be  employed  with  it,  but  it  is  entirely  useless  without  excision. 
Professor  Colies  has  known  this  plan  to  succeed  when  the  operation 
was  not  performed  until  seven  or  eight  days  after  the  bite,  and  it 
should  even  be  tried  after  much  longer  periods  than  this :  for  there  is 
reason  to  believe  that  the  poison,  if  at  all,  is  only  very  slowly  removed 
by  the  absorbents.  Professor  Colles  proved  the  efficacy  of  excision  in 
one  remarkable  instance.  Three  persons  were  bitten  by  the  same  dog 
at  the  same  time ;  two  of  them  suffered  the  part  to  be  cut  out,  and  they 
escaped — the  third  refused  to  submit  to  the  operation,  had  hydrophobia 
and  died.  (Op.  cit.  88.)  A  cupping  glass,  or  other  partially-exhausted 
vessel,  may  be  placed  over  the  bitten  part,  until  excision  can  be 
resorted  to,  or  a  ligature  may  be  applied  above  the  wound.  Perhaps 
hereafter  some  means  may  be  discovered  of  counteracting  this  by  another 
animal  poison  of  a  milder  kind,  just  as  the  vaccine  disease  counteracts 
small- pox. 

Nature  of  the  poison. — The  nature  of  this  poison,  as  it  is  generated  in 
the  dog,  is  quite  unknown.  It  is  very  probable  that  chemical  analysis 
would  show  the  existence  of  no  important  difference  in  the  saliva  of  the 
animal,  whether  healthy  or  diseased.  Dr.  Wright  believes  that  the  secre¬ 
tion  contains  no  animal  poison,  but  that  the  saliva  itself  possesses  in  an 
undue  degree,  the  physiological  activity  which  is  natural  to  it.  (Lancet, 
April  20,  1844,  124.)  We  have  not  the  least  knowledge  of  the  morbid, 
condition  of  the  body,  requisite  for  the  production  of  the  hydrophobic 
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poison.  The  animal  may  he  to  all  appearance  healthy,  and  yet  the 
saliva  will  possess  this  poisonous  property.  Hydrophobia  is  said  to 
have  been  caused  by  the  bite  of  a  dog,  during  the  excitement  produced 
by  its  fighting  with  another.  One  among  several  instances  is  quoted 
by  Dr.  Colles,  in  which  the  disease  was  communicated  by  the  bite  of 
a  dog  not  apparently  affected  with  rabies.  (Op.  cit.  ii.  89.)  That  it  is 
a  specific  poison  is  proved  by  many  facts, : — among  others  by  the  follow¬ 
ing,  on  the  authority  of  Professor  Coleman,  A  sow  was  bitten  while 
pregnant,  and  the  whole  litter  of  pigs  were  subsequently  seized  with 
rabies.  (Med.-C-hir.  Rev.,  vii.  236.  Dor  similar  cases  see  Med.  Gaz., 
Oct.  25,  1839.)  This  is  analogous  to  the  transmission  of  arsenic 
from  the  mother  to  the  foetus  in  utero.  It  is  singular  that,  among 
the  precursory  symptoms,  pain  should  be  perceived  in  the  part  bitten. 
This  would  appear  to  show  that  there  must  be  a  peculiar  local,  as  well 
as  a  general  effect  on  the  system.  A  question  of  interest  in  relation 
to  the  transmission  of  the  poison  through  different  secretions  may 
be  noticed: — it  appears  to  be  specially  transmitted  through  the 
saliva.  A  child  was  fed  with  goat’s  milk  up  to  the  time  at  which  the 
animal  was  seized  with  rabies  ;  but  no  evil  effects  followed.  A  cow 
had  been  bitten  by  a  dog  affected  with  rabies.  As  no  symptoms  im¬ 
mediately  appeared  in  the  animal,  the  milk  was  used  to  feed  a  child, 
aged  fifteen  months.  On  the  day  on  which  the  milk  was  so  employed, 
the  animal  manifested  the  usual  signs  of  rabies.  The  parents  were 
very  anxious  about  their  child,  but  no  symptoms  indicative  of  hydro¬ 
phobia  appeared.  (Ann.  d’Hyg.,  1846,  i.  146.)  Mr.  Steele  has,  how¬ 
ever,  reported  a  case  in  which  the  milk  of  ewes  affected  with  rabies 
communicated  the  disease  to  the  lambs  (see  Appendix  ;  also  Med. 
Gaz.  xxv.  p,  160.) 

Symptoms  of  rabies  in  the  dog. — In  the  first  stage  of  the  disease 
the  animal  appears  sick,  dull,  and  peevish,  but  becomes  playful  at 
intervals.  He  does  not  appear  to  know  those  to  whom  he  has  been 
most  attached,  and  his  habits  are  completely  altered.  He  snaps  at  the 
air  as  if  at  insects,  drinks  his  own  urine  and  dung,  and  swallows  dirt, 
straw,  and  all  articles  within  his  reach.  He  roams  about,  running  in 
an  irregular  manner,  with  his  back  arched  and  his  tail  drooping, 
though  not  drawn  beneath  the  body :  he  runs  or  swims  through  water 
without  difficulty.  In  his  progress  he  avoids  other  dogs,  not  generally 
going  out  of  his  way  to  bite  them  ;  although  he  will  snap  at  them  and 
bite  them  if  he  happens  to  come  near  them.  It  is  a  remarkable  fact 
that  all  other  dogs  avoid  him.  The  voice  is  altered :  the  bark  is  be¬ 
tween  the  ordinary  bark  and  the  howl,  and  ends  with  a  short  peculiar 
howl.  The  animal  does  not  refuse  to  drink  water  even  to  the  last,  nor 
does  he  foam  at  the  mouth  as  is  commonly  supposed.  (See  Chelius’s 
Surgery,  iv.  361.)  The  disease  in  the  dog  is,  therefore,  not  characterised 
by  hydrophobia.  Dogs  are  affected  by  several  diseases  resembling 
rabies  :  they  should  in  these  cases  be  secured  and  watched.  The  ani¬ 
mal  wastes  daily  in  strength,  and  generally  dies  suddenly  in  from  six 
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to  eight  days  after  the  first  attack.  After  death,  the  fauces  generally 
exhibit  traces  of  inflammation,  and  in  and  about  them  various  sub¬ 
stances  are  found,  which  the  animal  has  not  had  the  power  to  swallow. 
There  is  an  inflammatory  redness  of  the  larynx,  occasionally  extending 
to  the  trachea.  The  stomach  is  also  more  or  less  reddened,  especially 
about  the  rugae  ;  and  all  kinds  of  extraneous  substances,  in  one  min¬ 
gled  mass,  may  he  found  in  this  organ.  Sir  Astley  Cooper  in  one 
instance  found  blood  effused  between  the  mucous  and  muscular  coat. 
No  particular  appearances  have  been  remarked  in  the  brain,  except  in 
some  instances  inflammation  of  the  membranes. 

The  dog  is  subject  to  rabies  at  any  period  of  the  year :  according  to 
some,  it  is  dependent  on  bad  food,  changes  of  heat  and  cold,  and  un¬ 
satisfied  sexual  desire.  Rabies  is  popularly  regarded  as  being  more 
frequent  in  summer  than  at  other  seasons  :  but  if  it  depended  on  heat 
of  climate,  it  would  be  very  frequent  in  the  tropics,  whereas  it  is  much 
more  rare  in  hot,  than  in  cold  latitudes.  The  poison  of  venomous 
serpents  which  abound  in  hot  climates  is  not  more  destructive  to 
human  life  than  the  poison  of  rabies : — the  one  is  a  natural  and  the 
other  a  morbid  secretion.  (For  some  remarks  on  the  subject,  see 
Med.-Chir.  Rev.  vii.  236 ;  also,  Lancet,  May  1,  1847,  464.) 

It  is  an  important  question  whether  enraged  animals  may  not  have 
this  poison  generated  in  the  saliva.  Several  instances  are  on  record 
which  certainly  bear  out  this  view.  A  man,  set.  30,  was  admitted 
into  St.  Bartholomew’s  Hospital  March  20,  1828.  About  ten  weeks 
previously,  he  had  been  bitten  by  a  cat  deeply  on  the  ring-finger  of  his 
left  hand  and  upon  the  calf  of  his  leg,  while  he  was  attempting  to 
save  one  of  his  children.  This  child  was  likewise  bitten,  but  no 
symptoms  had  shown  themselves.  It  is  not  stated  that  the  cat  was 
affected  with  rabies.  The  man  refused  to  have  the  wounded  part  ex¬ 
cised.  The  wound  healed  readily,  and  he  thought  no  more  of  it  until 
the  17th  March,  when  he  felt  a  stiffness  in  his  left  hand,  followed  by 
pain  shooting  up  his  arm.  The  pain  rapidly  increased  in  severity  until 
the  day  of  his  admission.  He  then  tried  to  swallow  some  wine  and 
water ;  but  he  had  no  sooner  taken  a  little  than  he  sprang  from  his  bed 
in  strong  convulsions.  When  brought  to  the  hospital  the  same  evening, 
his  look  was  wild  and  anxious,  eyes  staring,  pupils  dilated.  He  was 
calm  and  rational ;  pulse  80,  and  full ;  skin  moist.  The  saliva  ad¬ 
hered  to  his  lips,  producing  the  appearance  of  frothing,  and  it  was 
with  great  difficulty  removed.  He  was  rather  thirsty,  but  the  attempt 
to  swallow  produced  spasms  of  the  muscles  of  the  throat  and  of  the 
diaphragm.  These  were  even  brought  on  by  any  one  passing  rapidly 
near  him.  He  died  on  the  21st,  the  fourth  day  from  the  first  ap¬ 
pearance  of  the  symptoms.  On  inspection,  there  were  marks  of  in¬ 
flammation  at  the  back  of  the  fauces,  not  extending  to  the  trachea  and 
oesophagus,  but  strongly  marked  in  the  bronchi  and  their  ramifications. 
The  arachnoid  membrane  was  opake,  and  the  cerebral  vessels  congested : 
— similar  appearances  were  found  in  the  spinal  cord,  but  they  were  not 
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very  strongly  marked.  The  marks  of  the  wounds  were  scarcely  dis¬ 
cernible.  (Med.  Gaz.  i.  517.)  The  bite  of  an  enraged  dog  is  very 
likely  to  cause  hydrophobia.  (See  p.  570.) 

POISON  OP  VENOMOUS  SERPENTS. 

According  to  Schlegel,  out  of  two  hundred  and  sixty-three  species 
of  serpents,  fifty-seven  only  are  venomous,  and  of  this  number  there  is 
only  one,  the  Common  Viper  ( Vipera  Bents,  Coluber  Berus),  which 
is  met  with  in  northern  latitudes.  This  animal  is  found  in  the  central 
parts  of  Europe,  including  England  and  Scotland.  In  Southern  Europe 
it  is  replaced  by  the  Viper  a,  Aspis  or  Aspic.  The  Viper,  as  it  is  found 
in  England,  is  about  eighteen  or  twenty  inches  long,  of  a  dusky-brown 
colour  on  the  back,  along  which  there  extends  a  chain  of  irregularly 
rhomboidal  dark  brown  spots  from  the  head  to  the  tail.  It  is  of  a 
lighter  colour  underneath. 

The  gland  which  secretes  the  poison  in  venomous  serpents  is  situ¬ 
ated  near  the  orbit : — it  communicates  with  a  receptacle  or  sac  which 
forms  anteriorly  a  wide  duct  into  which  the  base  of  the  tooth  or 
poison-fang  is  inserted.  The  fang  has  a  curved  form,  is  exceedingly 
sharp  at  the  point,  and  when  not  in  use,  lies  folded  along  the  upper 
jaw.  In  the  rattle-snake  the  poison-fang  is  more  than  an  inch  long — • 
there  are  commonly  on  each  side  one  developed  and  one  rudimentary. 
The  base  of  the  tooth  is  perforated,  and  a  fine  canal  extends  from  it, 
terminating  on  the  anterior  or  convex  surface  of  the  tooth  by  a  fine 
oblique  aperture,  so  that  the  sharpness  of  the  point  is  not  interfered 
with.  When  the  animal  is  excited,  the  muscular  apparatus  which 
raises  the  tooth,  compresses  the  sac  containing  the  poison,  and  jerks  a 
small  quantity  through  the  canal  of  the  tooth  into  the  wound. 

The  effects  of  this  poison  vary  according  to  the  size  of  the  serpent 
and  the  size  of  the  animal  bitten.  Dumeril  states,  that  the  1  -250th 
of  a  grain  of  the  poison  of  the  viper  will  suffice  to  kill  a  small  bird. 
(Elemens  des  Sciences  Naturelles,  ii.  235.)  The  poison  is  in  small 
quantity  and  slowly  secreted — the  sac  of  a  viper  rarely  contains  more 
than  a  grain  and  a  half.  It  is  therefore  soon  exhausted,  and  after  the 
animal  has  bitten  two  or  three  times,  the  poison  appears  to  lose  its 
virulent  power.  The  deeper  the  fangs  pierce,  and  the  more  completely 
the  part  bitten  is  included  within  the  animaTs  jaws,  the  more  dangerous 
is  the  bite.  In  winter  the  poison  is  less  active  than  in  summer. 

The  effects  of  the  poison  of  venomous  serpents,  are  most  strongly 
manifested  when  it  has  been  introduced  through  a  wound,  and  the 
larger  the  quantity,  the  more  serious  the  symptoms.  The  slight 
injury  done  to  a  man  by  the  bite  of  a  viper,  appears  to  be  owing  to 
the  very  small  quantity  of  poison  ejected.  According  to  Schlegel, 
whilst  a  single  bite  will  kill  a  small  mammiferous  animal  or  a  bird,  it 
requires  the  bites  of  three  or  four  vipers  to  kill  a  horse  or  an  ox  :  hence 
it  happens  that  this  poison  is  rarely  fatal  except  in  very  young  subjects. 

Symptoms  and  appearances .  —  The  more  rapidly  the  symptoms 


BITE  OP  THE  VIPER  AND  RATTLE-SNAKE. 


573 


appear,  the  more  dangerous  they  are  likely  to  be.  Both  fangs  of  the 
reptile  commonly  enter  and  produce  two  minute  wounds,  from  which 
only  one  or  two  drops  of  blood  may  at  first  issue — a  smarting  or  severe 
binning  pain  is  immediately  perceived,  the  part  begins  to  swell,  and 
an  oedematous  puffiness,  almost  to  the  bursting  of  the  skin,  spreads  in  a 
few  hours  over  the  whole  limb.  The  course  of  the  lymphatic  vessels 
becomes  indicated  by  red  lines  of  inflammation :  the  glands  swell. 
There  is  fever  with  delirium ;  small  pulse,  with  pain  in  the  region  of 
the  heart,  and  convulsions.  These  symptoms  are  attended  with  a  feeling 
of  anxiety  and  lassitude  ;  laborious  respiration ;  thirst,  nausea,  vomit¬ 
ing  and  syncope.  Death  from  the  bite  of  a  viper  has  been  known  to 
occur  in  about  thirty-six  hours.  Tf  the  individual  survive  the  first 
effects,  the  wounded  part  may  become  livid  and  gangrenous ;  and  he 
may  sink  under  the  irritative  fever  set  up.  According  to  Fontana, 
out  of  more  than  sixty  cases,  only  two  were  fatal,  and  in  one  of  these, 
gangrene  commenced  in  the  wound  in  three  days,  and  the  person  died 
in  twenty  days.  In  one  instance,  a  woman,  set.  64,  died  in  thirty- 
seven  hours,  after  having  been  bitten  on  the  thigh  by  a  viper. 
(Chelius’s  Surgery,  iv.  353.)  A  fatal  case  occurred  a  few  years  since 
at  St.  Bartholomew’s  Hospital,  in  which  the  pain  and  swelling  of  the 
arm  were  followed  by  erysipelas  and  sloughing. 

Such  serious  effects,  however,  are  by  no  means  common.  A  few 
years  since  I  saw  a  girl  who  had  been  bitten  in  the  lip  by  a  caged 
viper,  an  hour  after  the  occurrence,  and  the  upper  lip  had  swollen 
to  nearly  the  size  of  the  fist,  producing  great  deformity.  In  this 
case  there  was  some  febrile  irritation  which  disappeared  in  a  few  days. 

With  the  exception  of  slight  local  and  general  irritation,  it  is  rare 
to  hear  of  any  ill  effects  following  the  bite  of  the  common  viper. 
A  case  is  reported  by  Mr.  Taynton,  in  which  a  young  man  was  bitten  by 
a  viper  in  the  thumb  of  the  right  hand.  The  part  began  to  swell  in  ten 
minutes.  He  was  then  seized  with  vomiting  and  purging.  Half  an 
hour  after  the  accident,  he  was  found  with  lividity  of  the  skin,  and  the 
tongue  was  so  swollen  that  there  was  difficulty  in  speaking.  There 
was  great  prostration  of  strength,  and  the  hand  and  arm  became  much 
swollen.  Ammonia  and  opium  were  given ;  fomentations  were  applied 
to  the  arm ;  but  the  swelling  did  not  subside  for  a  week,  and  vesica- 
tions  formed  around  the  wrist.  (Med.  Gaz.  xii.  464.) 

The  bite  of  the  Rattle-snake,  (Crotalus  Horridus),  or  of  the 
Cobra  di  Capello,  produces  symptoms  the  same  in  kind,  but  much 
more  severe  and  speedy  in  their  progress.  It  may  cause  death  almost 
immediately, — within  a  few  hours  (see  Lancet,  Sept.  21,  1839,  929), 
or  as  a  remote  effect  by  leading  to  the  sloughing  of  the  cellular  tissue 
of  the  limb.  Small  animals  die  in  a  few  minutes.  In  an  experiment 
on  a  small  rabbit,  the  animal  was  bitten  by  a  rattle-snake,  it  fell  on  its 
side,  and  died  speedily  in  convulsions, — the  abdomen  becoming  consi¬ 
derably  distended  before  death.  In  man,  nausea  and  great  depression 
are  among  the  early  symptoms.  The  member  bitten,  and  sometimes 
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the  whole  of  the  body,  begins  to  swell  immediately  after  the  wound  is 
inflicted. 

In  a  case  in  which  a  man  was  bitten  twice  in  the  hand  by  a 
Rattle-snake,  (Crotalus  Horridus),  the  first  symptom  remarked  was 
incoherence  of  language  and  apparent  intoxication.  In  half  an  hour 
the  hand  began  to  swell,  then  the  forearm,  and  the  pain  extended  to 
the  axilla.  In  two  hours  the  skin  was  cold,  and  the  patient 
complained  of  sickness :  syncope  supervened.  The  day  following 
there  was  considerable  extravasation  of  blood  beneath  the  skin.  Vesi- 
cations  appeared  on  the  wounded  extremity,  followed  by  abscesses,  ‘ 
sloughing,  diarrhoea,  and  delirium,  in  which  state  he  died  eighteen 
days  after  the  bite.  The  only  morbid  appearance  was  turgidity  of  the 
vessels  of  the  brain.  (A  very  full  account  of  this  case  will  be  found 
in  Chelius’s  Surgery,  iv.  357.)  In  the  case  of  Mr.  Drake  who  died  in 
nine  hours  from  the  bite  of  a  rattle-snake, — the  membrane  covering 
the  brain  and  spinal  cord  had  a  reddish  tinge.  This  formidable  poison 
appears  to  act  by  completely  destroying  the  vitality  of  the  blood. 

Treatment. — The  immediate  application  of  a  ligature  between  the 
part  bitten  and  the  heart,  or  of  a  cupping-glass,  in  order  to  prevent 
absorption.  The  wound  should  be  enlarged  and  well  washed.  If  ab¬ 
sorption  has  taken  place,  and  the  limb  is  swollen,  the  whole  of  the  skin 
may  be  smeared  with  oil,  and  attention  must  be  directed  to  the  con¬ 
stitutional  symptoms.  Brandy  and  ammonia  may  be  given  to  prevent 
depression.  Strong  acetic  acid  which  coagulates  the  poison,  may  be 
applied  when  the  person  is  seen  soon  after  the  accident. 

Nature  of  the  poison. — The  poison  of  the  rattle-snake,  according  to 
Schlegel,  (Physiognomy  of  Serpents,  by  Traill,  p.  48),  is  in  its  fresh 
state  a  transparent,  limpid  fluid  of  a  greenish-yellow  colour,  slightly 
viscid,  though  less  so  than  the  saliva  which  it  very  much  resembles. 
When  dried  it  becomes  viscid,  and  sticks  firmly  to  substances, — it 
evaporates  without  inflaming ;  it  is  diffusible  in  water,  but  becomes 
opaline  when  shaken  with  it.  It  has  neither  an  acid  nor  an  alkaline 
reaction,  and  appears  to  be  merely  a  mucous  secretion ;  it  has  no 
odour,  nor  any  taste.  Russell  applied  one  drop  of  the  poison  of 
the  Cobra  hi  Capello  to  his  tongue  and  found  it  tasteless.  It 
is  commonly  said  that  it  may  be  swallowed  with  impunity,  but  Dr. 
Hering  found  while  residing  at  Surinam,  that  on  taking  even  small 
doses  of  it,  much  diluted  with  water,  very  perceptible  effects  were  pro¬ 
duced;  such  as  pains  throughout  the  body,  abundant  secretion  of 
mucus  from  the  nose  and  oesophagus,  and  diarrhoea.  It  is  not  certain 
that  the  poison  which  is  said  to  have  been  swallowed  with  impunity, 
would  have  produced  any  effect  had  it  been  introduced  into  a  wound. 
Dr.  Meade  describes  the  viper-poison  as  having  a  sharp  burning  taste. 
When  a  drop  undiluted  was  placed  on  the  tongue,  the  organ  became 
swollen,  and  there  was  a  sensation  of  soreness  which  remained  for  two 
days. 

One  remarkable  circumstance  is,  that  the  poison  retains  its  virulence 
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even  when  dried.  Some  of  the  dried  poison  of  the  Cobra  di  Capello, 
which  had  the  appearance  of  small  fragments  of  gum  arabic,  was 
found  by  Dr.  Christison  to  have  retained  its  properties  for  fifteen 
years.  A  grain  and  a  half  dissolved  in  ten  drops  of  water  was  intro¬ 
duced  beneath  the  skin  of  a  rabbit.  In  eight  minutes  the  animal 
became  feeble,  and  there  were  twitches  of  the  body ;  it  became  torpid, 
there  was  great  difficulty  of  breathing,  and  it  died  in  twenty-seven 
minutes,  without  becoming  insensible.  The  poison  caused  death  by 
paralysing  the  muscles  of  respiration.  (On  Poisons,  629.)  It  is  pro¬ 
bable  that  the  virulence  of  the  poison  differs  in  different  varieties,  but 
nothing  certain  is  known  on  this  point.  The  Rattle-snake  of  America, 
and  the  Cobra  di  Capello  of  India,  are  the  most  formidable  of  the  tribe. 
There  is  no  known  antidote  to  this  poison.  The  serpent-charmers 
of  the  East  secure  themselves  from  injury  by  removing  the  poison- 
fangs,  or  by  causing  the  snake  to  exhaust  itself  by  biting  other 
animals  before  proceeding  to  handle  it. 

POISON  OE  VENOMOUS  CRUSTACEA  AND  INSECTS. 

The  Scorpion  of  the  East  and  West  Indies  and  Africa,  has  a  poison- 
gland  in  the  last  joint  of  its  tail,  connected  by  means  of  a  duct  with 
the  hollow  sting.  The  poison  is  not  fatal  to  large  animals,  but  it  pro¬ 
duces  severe  pain,  swelling,  and  erysipelatous  inflammation  of  the  limb. 
A  lady  at  Kingston,  in  Jamaica,  was  stung  by  a  scorpion  in  the  foot, 
above  the  little  toe.  The  part  became  instantly  red  and  painful,  and  soon 
afterwards  livid.  The  pain  increased  in  severity,  extending  upwards, 
diffusing  itself  about  the  pit  of  the  stomach,  neck  and  throat,  attended 
with  depression,  tremors,  and  cold  perspiration.  As  the  pain  passed 
the  abdomen,  it  occasioned  violent  purging  and  fainting,  which  ceased 
on  its  advancing  higher.  This  lady  did  not  recover  for  thirty-six 
hours.  Some  years  since  a  man,  stung  by  a  scorpion,  was  admitted 
into  the  London  Hospital.  The  hand  and  arm  were  much  swollen 
and  inflamed,  and  there  was  great  nervous  depression;  but  these 
symptoms  soon  subsided.  (See  Chelius’s  Surgery,  iv.  352.)  I  have 
met  with  no  case  reported,  in  which  the  bite  of  the  scorpion  has  proved 
fatal ;  but,  according  to  Kirby  and  Spence,  the  black  scorpion  of 
Ceylon  frequently  inflicts  a  mortal  wound. 

The  Scolopendra  of  South  America  and  the  West  Indies,  secretes 
a  poison  near  the  root  of  its  strong  horizontal  pincers,  which  are  tubular 
fangs.  The  wound  inflicted  by  it  is  attended  with  the  same  effects  as 
the  sting  of  the  scorpion.  The  scolopendra  of  Britain,  being  very 
small,  can  do  no  injury :  but  Dr.  Traill  speaks  of  one  that  came 
alive  in  a  ship  from  Jamaica  to  Liverpool,  which  could  extend  its 
body  to  more  than  a  foot  in  length,  and  could  take  considerable  leaps. 

The  Spider  secretes  a  poison  which,  when  discharged  through  its 
fangs,  kills  flies  and  small  insects.  Some  spiders  in  tropical  climates 
are  capable  of  inflicting  severe  wounds.  The  Tarantula  of  Southern 
Italy  produces  no  injurious  effects  in  the  human  subject  by  its  bite. 
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The  Argas  Persic  us  is  one  of  the  Arachnid®  found  only  in  the 
East.  It  has  eight  legs,  and  is  furnished  with  a  sucker.  Its  bite  is 
poisonous,  producing  low  fever. 

The  Bee,  Humble  Bee,  the  Wasp  and  Hornet,  secrete  a  very 
acrid  poison,  producing  the  most  intense  pain  and  swelling  of  the  part 
stung.  Severe  inflammation  of  the  part  has  been  known  to  follow, 
but  this  is  rare.  The  poison-bag  is  in  the  tail,  and  is  connected  with 
the  sting.  I  found,  by  causing  a  wasp  to  sting  litmus  paper,  that  the 
poison  was  acid.  It  is  well  known  that  oil  or  alkalies  speedily  relieve 
the  pain,  and  this  may  be  accounted  for  by  the  neutralization  of  the 
poison.  The  poison  from  one  or  a  few  of  these  insects,  is  in  too  small 
a  quantity  to  do  injury  to  man  or  the  larger  mammiferous  animals ; 
but  instances  are  recorded  where  death  has  been  produced  by  the 
stinging  of  a  whole  swarm.  Dr.  Gibson,  however,  mentions  the  case 
of  a  lady,  set.  69,  who  died  in  fifteen  minutes  after  receiving  the  sting 
of  a  yellow  wasp  while  engaged  in  drying  apples ;  and  one  instance  is 
reported,  where  a  female  lost  her  life  by  the  sting  of  a  bee  in  the 
oesophagus,  which  she  swallowed  in  a  piece  of  honeycomb.  In  his 
Lectures  on  Surgery,  Mr.  Lawrence  describes  the  case  of  a  gentleman 
who  was  stung  about  the  throat  and  chest  by  a  great  number  of  bees, 
while  he  was  endeavouring  to  raise  a  bee-hive  which  had  fallen  over. 
To  those  who  ran  to  his  assistance  he'  said  he  felt  himself  sinking  or 
dying ;  the  action  of  the  heart  began  to  fail,  the  pulse  sank,  the 
breathing  became  interrupted,  there  was  great  anxiety,  with  nervous 
agitation  and  alarm,  and  he  died  in  about  ten  minutes.  (Chelius’s  Sur¬ 
gery,  iv.  351.)  There  can  be  no  doubt  from  the  intense  pain  and 
irritation  produced  by  the  imponderable  quantity  of  poison  discharged 
through  the  minute  sting,  that  it  must  be  capable  of  producing  formi¬ 
dable  effects  by  concentration. 

The  common  Gnat  and  the  Mosquito  ( Culex  pipiens ),  are  well 
known  to  produce  irritating  bites  :  they  have  no  special  sting,  but 
they  infuse  a  poison  into  the  wound  by  their  lancet-shaped  suckers, 
which  has  the  effect  of  accumulating  the  blood  around  the  part  bitten. 
The  bites  of  other  insects,  like  those  of  the  Harvest  Bug  (Acarus 
autumnalis),  are  very  irritating,  but  they  are  free  from  danger. 

The  reader  will  find  some  curious  information  on  animal  poisons  in 
Traill’s  Outlines  of  Medical  Jurisprudence,  and  Chelius’s  Surgery, 
loc.  cit. 
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CHAPTER  XXXV. 

GENERAL  REMARKS  ON  NARCOTIC  POISONS — OPIUM — PROPORTION 
OF  MORPHIA  CONTAINED  IN  IT — SOLUBILITY  IN  WATER  AND  AL¬ 
COHOL — LAUDANUM—  SYMPTOMS — PERIOD  OF  COMMENCEMENT — 
THEIR  RAPID  AND  SLOW  ACCESSION — DEATH  AFTER  REMISSION — 
DIAGNOSIS  OF  POISONING  BY  OPIUM — CHRONIC  POISONING — 
OPIUM-EATING  —  POST-MORTEM  APPEARANCES  —  QUANTITY  RE¬ 
QUIRED  TO  DESTROY  LIFE — DEATH  FROM  SMALL,  AND  RECOVERY 
FROM  LARGE  DOSES — CONDITIONS  WHICH  MODIFY  THE  EFFECTS 
OF  OPIUM — ITS  ACTION  ON  INFANTS — EFFECTS  OF  DIVIDED  DOSES 
— PERIOD  AT  WHICH  DEATH  TAKES  PLACE — TREATMENT — RE¬ 
COVERIES  —  POISONING  BY  POPPIES  —  GODFREY’S  CORDIAL  — 
DALBY’S  CARMINATIVE — PAREGORIC  ELIXIR — DOVER’S  POWDER — 
OPIUM  LOZENGES — MORPHIA  AND  ITS  SALTS — EFFECTS  OF  ACETATE 
AND  MURIATE — ABSORPTION — BLACK  DROP — SEDATIVE  SOLUTION 
— EFFECTS  OF  EXTERNAL  APPLICATION — CODEIA — NARCOTINA — 
THEBAINA — NARCEIN — MECONIA — MECONIC  ACID. 

The  effects  produced  by  tbe  Narcotic  class  of  poisons  on  the  system 
have  been  already  described  (page  34,  ante.)  They  are  chiefly  re¬ 
ferable  to  disorder  of  the  brain  and  nervous  system.  The  most  pro¬ 
minent  symptoms,  are  headache,  giddiness,  paralysis,  insensibility,  and 
convulsions.  The  brain  is  the  organ*  upon  which  a  narcotic  poison 
chiefly  acts  •  but  in  some  cases,  by  the  occurrence  of  tetanus,  there  is 
an  indication  of  a  remote  effect  on  the  spinal  marrow.  The  distinction 
between  irritant  and  narcotic  poisons  is  well  marked,  so  far  as  symp¬ 
toms  are  concerned.  Narcotic  poisons  are  entirely  destitute  of  any 
acrid  or  corrosive  properties :  they  have  no  local  chemical  action  on 
the  mouth  and  fauces,  and  they  very  rarely  give  rise  to  vomiting  or 
diarrhoea.  When  they  prove  fatal,  they  do  not  commonly  leave  any 
well-marked  post-mortem  appearances  (p.  113,  ante).  There  is  some¬ 
times  fulness  of  the  cerebral  vessels :  but  extravasation  of  blood  is  very 
rarely  observed.  It  is  usually  said  that  they  do  not  produce  any  red¬ 
ness  of  the  mucous  membrane  of  the  stomach  or  intestines  :  this  ap¬ 
pearance  has,  however,  been  met  with  on  several  occasions  in  poison¬ 
ing  by  Prussic  acid,  Opium  does  not  cause  inflammation  of  these 
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organs,  and  when  this  condition  has  been  found,  it  may  probably  be 
ascribed  to  the  action  of  alcohol,  in  which  the  opium  has  been  dis¬ 
solved. 

The  Narcotics  form  a  class  of  poisons  so  small  that  it  is  unnecessary 
to  make  any  subdivision  into  groups.  Toxicologists  differ  as  to  the 
number  of  poisons  belonging  to  this  class  ;  hut  all  agree  in  regarding 
Opium  and  Prussic  acid  as  the  most  important  in  the  series.  The 
narcotic  passes  insensibly  into  the  narcotico-irritant  class,  and  hence 
there  is  great  difficulty  in  assigning  its  exact  limit,  since  poisons  of  the 
latter  class  in  some  instances  act  more  violently  on  the  brain,  and  in 
other  cases  on  the  spinal  marrow.  In  the  list  of  substances  arranged 
among  Narcotics  (p.  37,  ante),  I  have  been  chiefly  guided  by  the 
predominance  of  cerebral  symptoms. 

OPIUM. 

General  remarks. — Opium  is  a  solid  vegetable  extract — the  concrete 
juice  of  the  unripe  capsules  of  the  Papaver  somniferum .  It  is  some¬ 
times  taken  in  this  state  as  a  poison,  but  more  commonly  in  solution 
in  alcohol  under  the  form  of  tincture — Laudanum.  Its  poisonous 
properties  are  principally  due  to  the  presence  of  the  alkali.  Morphia, 
which  exists  in  it  in  the  state  of  a  soluble  salt,  being  combined  with  a 
particular  acid,  the  Meconic.  Opium  contains  a  very  variable  pro¬ 
portion  of  morphia — the  quantity  varying  from  two  per  cent,  in  the 
Bengal  variety,  to  about  nine  per  cent,  in  certain  varieties  obtained  from 
the  East  Indies.  According  to  some  chemists,  good  opium  will  yield 
from  ten  to  thirteen  per  cent  of  morphia.  Dr.  Ure  states  that  it  is 
difficult  to  procure  more  than  seven  per  cent.  M.  Aubergier  says 
that  he  has  lately  obtained  from  some  varieties  from  17*83  to  13'87 
per  cent.  He  thinks  the  proportion  depends  less  on  climate  than  on 
the  species  of  poppy,  and  whether  it  be  of  the  first,  second,  or  third 
crop.  (Gaz.  Med.  Oct.  17,  1846,  p.  824  ;  see  also  Ann.  d’tlyg.  1839, 
ii.  383.)  The  Turkey  opium  contains  on  an  average  about  six  per 
cent,  according  to  the  recent  analyses  of  Mulder ;  but  the  best  kinds  of 
Smyrna  opium  contain  thirteen  per  cent.  (Brande,  1200.)  This 
difference  in  the  quantity  of  morphia  contained  in  the  drug,  may  some¬ 
times  account  for  certain  differences  observed  in  the  effects  produced 
by  particular  doses.  It  is  said  that  the  poisonous  properties  of  mor¬ 
phia  are  much  diminished  by  extraction  from  the  drug  :  thus,  accord¬ 
ing  to  the  per-centage  just  given,  about  nine  grains  of  opium  are  equi¬ 
valent  to  half  a  grain  of  morphia  :  but  it  is  well  known  that  this  dose 
of  solid  opium  will  produce  a  much  more  powerful  effect  than  that 
quantity  of  morphia.  Dr.  Kelso,  of  Lisburn,  doubts  the  correctness 
of  this  statement,  from  experiments  made  on  himself.  (Lancet,  Sept. 
1839.)  Dr.  Vassal  asserts  that  the  acetate  of  morphia  has  four  times 
the  strength  of  the  aqueous  extract  of  opium.  According  to  Orfila, 
one  part  of  morphia  is  equal  in  power  to  four  parts  of  crude  opium  : 
but  Dr.  Christison  thinks  that  half  a  grain  is  fully  equal  to  two  or 
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perhaps  three  grains  of  the  best  Turkey  opium.  According  to  this  view, 
it  has  six  times  the  strength  of  opium. 

There  is  no  form  of  poisoning  so  frequent  as  that  by  opium  and  its 
various  preparations.  In  two  years,  there  were  no  less  than  one  hun¬ 
dred  and  ninety-six  fatal  cases  in  England  and  Wales  (p.  186),  forming 
nearly  two-thirds  of  all  the  cases  of  poisoning  that  occur.  One-seventh  of 
these  were  cases  of  children  poisoned  by  over-doses  of  opium  or  its 
compounds,  and  most  of  the  others  were  the  result  of  suicide  or  acci¬ 
dent.  It  is  calculated  that  three-fourths  of  all  the  deaths  from  opium, 
take  place  among  children  under  Jive  years  of  age  !  This,  however, 
forms  but  a  very  small  proportion  of  the  actual  number  of  cases ;  since 
there  is  no  kind  of  poisoning  wherein  recoveries  are  so  frequent.  It 
is  not  often  that  we  hear  of  a  trial  for  murder  by  poisoning  with 
opium : — the  drug  being  seldom  selected  by  mmderers,  except  when 
the  intended  victim  is  a  young  child. 

Solubility  of  opium  in  water. — The  poisonous  salt  of  opium,  me- 
conate  of  morphia,  is  soluble  both  in  water,  alcohol,  and  diluted  acids. 
The  aqueous  and  alcoholic  solutions  have  an  acid  reaction.  So  far  as 
I  am  aware,  no  experiments  have  been  performed  to  determine  the 
quantity  of  opium  taken  up  by  water  in  the  form  of  infusion.  In 
November  1843,  a  case  of  poisoning  by  opium  was  referred  to  me  by 
Mr.  T.  0.  Duke,  of  Kennington,  in  which  this  question  arose.  An 
ignorant  nurse  made  an  infusion  by  pouring  hot  water  on  powdered 
opium  in  a  bottle,  and  gave,  at  short  intervals,  three  teaspoonfuls  of 
this  infusion  to  a  child  aged  about  fourteen  months,  and  it  died,  poi¬ 
soned  by  the  drug,  in  about  eighteen  hours.  It  was  found  that  the 
infusion  contained  only  1*6  per  cent,  of  solid  matter,  i.  e.  of  the  soluble 
part  of  the  opium ;  and,  that  the  principal  part  of  the  meconate  of 
morphia  had  been  taken  up,  was  proved  by  an  infusion  which  was  sub¬ 
sequently  made,  retaining  only  very  faint  traces  of  this  salt. 

The  following  are  the  results  of  some  experiments  which  were 
made  in  order  to  determine  this  question.  Fifteen  grains  of  finely- 
powdered  opium  were  infused,  for  twenty  hours,  in  six  drachms 
of  boiling  distilled  water.  On  examination,  the  filtered  infusion 
was  found  to  contain  four  per  cent,  of  solid  mater,  i.  e.  of  the 
soluble  part  of  opium.  In  another  experiment,  opium  sliced  was  em¬ 
ployed  with  water  in  the  same  proportion.  The  quantity  dissolved* 
averaged  on  several  trials,  from  three  to  four  per  cent.,  depending  on 
the  proportion  of  water  and  the  length  of  contact.  By  boiling  the 
residue  in  each  case,  a  further  quantity  of  meconate  of  morphia  was 
obtained,  showing  that  an  aqueous  infusion,  while  it  will  not  extract 
the  whole  of  the  meconate  at  once,  will  certainly  take  up  sufficient  to 
render  it  actively  poisonous  to  young  children. 

The  Extract  of  opium  is  a  medicinal  preparation,  and  may  be  re¬ 
garded  as  opium  in  a  very  pure  form.  It  is  obtained  by  macerating 
opium  in  a  small  quantity  of  water,  and  allowing  the  dregs  to  subside 
for  some  hours.  Water  dissolves  the  odorous  principle,  the  salts  of 
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of  morphia  and  codeia,  narcotina,  gum,  and  other  vegetable  principles. 
Good  opium  is  calculated  to  yield  sixty  per  cent,  of  extract : — the 
average  is  from  fifty  to  sixty.  (See  Ann.  d’Hyg.  1839,  ii.  384.) 
Three  grains  of  the  extract  are,  therefore,  equal  to  about  five  grains  of 
crude  opium.  It  is  employed  in  medicine  in  doses  of  from  one  quarter 
of  a  grain  to  three  or  four  grains.  A  case  of  poisoning  by  this 
preparation  will  be  related  hereafter. 

The  poisonous  salt  of  opium,  meconate  of  morphia,  is  very  readily 
dissolved  by  alcohol.  This  solution,  which  is  of  a  dark  colour,  and 
possesses  the  powerful  and  peculiar  odour  of  the  drug,  is  commonly 
sold  of  a  definite  strength  under  the  name  of  Laudanum,  or  Tincture 
op  Opium.  The  tincture  of  the  London  Pharmacopoeia  is  said  to 
contain  about  one  grain  of  opium  in  nineteen  drops ;  and  from  this 
datum,  is  commonly  inferred  the  strength  of  those  preparations  of 
which  it  forms  a  part.  I  have,  however,  found  by  experiment,  that 
one  hundred  grains  of  tincture  of  opium,  carefully  prepared  according 
to  the  formula  of  the  London  Pharmacopoeia,  left  on  evaporation  five 
grains  of  solid  residue, — therefore  it  contained  one-twentieth  of  the 
soluble  portion  of  opium.  Sixty  minims  of  the  same  tincture  weighed 
sixty  grains,  and  left  three  grains  of  solid  residue.  The  tincture  is 
liable  to  vary  in  strength  according  to  the  goodness  of  the  opium ;  but 
this  variation  is  not  observed  to  exist  to  any  material  extent.  Dr. 
Pereira  states  that  he  has  often  procured  morphia  from  the  residue  left 
after  making  the  tincture  (Op.  cit.  ii.  1773) .  There  is  another  fact,  too, 
of  some  interest  to  those  who  prescribe  the  tincture.  The  morphia  is 
easily  precipitated  by  ammonia :  thus,  if  the  carbonate  or  aromatic 
spirits  of  ammonia  be  added  to  a  mixture  containing  tincture  of  opium, 
the  greater  part  of  the  morphia  may  be  precipitated  after  twenty-four 
hours.  Hence,  if  such  a  mixture  is  made  a  day  or  two  before  it  is 
taken,  the  patient  may  by  accident  swallow  the  greater  part  of  the  mor¬ 
phia  in  the  last  remaining  doses  in  the  bottle.  The  presence  of  an 
excess  of  alcohol  will,  of  course,  prevent  this  precipitation. 

When  children  are  poisoned  by  opiate  compounds,  prescribed  by 
ignorant  persons,  the  medical  opinion  of  the  cause  of  death  may 
be  met  by  a  very  specious  ex-post-facto  defence ;  namely,  that  the  par¬ 
ticular  tincture  or  preparation  was  not  made  according  to  the  Pharma¬ 
copoeia,  but  according  to  the  druggist’s  own  formula.  It  is  very  well 
known  that  fractional  parts  of  a  grain  of  opium  cannot  be  easily  sepa¬ 
rated  from  any  opiate  preparation ;  and  that  by  no  chemical  process, 
can  the  exact  quantity  of  opium  in  any  mixture  be  determined. 
Hence  this  is  a  very  convenient  wray  of  attempting  to  evade  all  kind  of 
responsibility  for  the  fatal  result.  Thus,  if,  by  mistake  or  carelessness, 
one  drachm  of  the  tincture  of  opium  be  administered  to  a  child  and 
cause  death  with  the  usual  symptoms  of  narcotism ;  and  a  medical 
witness  proceed  to  infer  from  the  known  strength  of  the  ordinary 
tincture,  that  at  least  three  grains  of  opium  were  present  in  that  dose, 
and  were  sufficient  to  destroy  life,  he  may  be  met  with  the  answer 
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that  the  tincture  in  question  was  a  private  preparation,  and  not  made 
according  to  the  Pharmacopceial  process.  It  need  hardly  be  observed 
that  if  such  a  defence  as  this  were  admitted,  no  person  could  ever  be 
convicted  of  poisoning  under  the  circumstances.  Perhaps  the  better 
rule  would  be  for  a  witness  to  state  from  the  symptoms  and  other 
facts  whether  there  was  or  was  not  sufficient  of  the  particular 
opiate  preparation  present  to  cause  death,  without  speculating  upon 
the  precise  fractional  quantities  of  the  drug  to  which  this  might  cor¬ 
respond.  The  symptoms  will  commonly  indicate  whether  they  were 
or  were  not  due  to  the  medicine ;  and  I  fully  believe  that  no  judge  or 
coroner,  when  there  was  a  strong  medical  opinion  in  favour  of  poison¬ 
ing,  would  permit  an  accused  party  to  shelter  himself  under  such  an 
evasion  as  this.  It  would  be  equivalent  to  giving  him  the  power  of 
escaping  all  responsibility  for  mal-practice.  The  preparation  used 
would  be  taken  to  be  of  the  proper  Pharmacopceial  strength,  unless  the 
contrary  were  clearly  made  to  appear.  This  kind  of  defence  was  set 
up  in  a  well-marked  instance  of  poisoning  by  paregoric,  in  which 
Dr.  Babington,  Mr.  M£Cann,  and  myself,  were  consulted  (G.  H. 
Reports,  April  1844) ;  although  there  could  be  no  medical  doubt  that 
death  was  caused  by  the  poison,  and  a  verdict  was  returned  accordingly. 

The  rate  at  which  this  poison  (laudanum)  is  retailed  to  the  public, 
is  as  follows, — from  half  a  drachm  to  two  drachms  for  twopence,  from 
two  drachms  to  four  drachms  for  fourpence, — exceeding  this  quantity, 
eightpence  and  one  shilling  per  ounce.  It  is  very  often  sold  by 
ignorant  drug-dealers  for  Tincture  of  Rhubarb. 

SYMPTOMS. 

The  symptoms  which  manifest  themselves  when  a  large  dose  of 
opium  or  its  tincture  has  been  taken,  are  of  a  very  uniform  character. 
They  consist  in  giddiness,  drowsiness,  and  stupor,  succeeded  by  perfect 
insensibility,  the  person  lying  motionless,  with  the  eyes  closed  as  if  in 
a  sound  sleep.  In  this  stage  he  may  be  easily  roused  by  a  loud  noise, 
and  made  to  answer  a  question ;  but  he  speedily  relapses  into  stupor. 
In  a  later  stage,  when  coma  has  supervened  with  stertorous  breathing, 
it  will  be  difficult,  if  not  impossible,  to  rouse  him.  The  pulse  is  at 
first  small,  quick,  and  irregular,  the  respiration  hurried,  and  the  skin 
warm  and  bathed  in  perspiration — sometimes  livid  :  but  when  the  indi¬ 
vidual  becomes  comatose,  the  breathing  is  slow  and  stertorous  :  the 
pulse  slow  and  full.  The  skin  is  cold  and  pallid.  The  pupils  are 
sometimes  contracted,  at  others  dilated.  From  cases  which  I  have 
been  able  to  collect,  contraction  of  the  pupils  is  much  more  frequent 
than  dilatation.  In  a  case  referred  to  me  in  1846,  one  pupil  was  con¬ 
tracted  and  the  other  dilated.  They  are  commonly  insensible  to  light. 
The  expression  of  the  countenance  is  placid,  pale,  and  ghastly :  the 
lips  are  livid.  Sometimes  there  is  vomiting,  or  even  diarrhoea ;  if 
vomiting  take  place  freely  before  stupor  sets  in,  there  is  great  hope  of 
recovery.  This  symptom  is  chiefly  observed  when  a  large  dose  of 
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opium  has  been  taken  ;  and  it  may  be  perhaps  ascribed  to  a  mechanical 
effect  of  the  poison  on  the  stomach.  Nausea  and  vomiting,  with 
headache,  loss  of  appetite,  and  lassitude,  often  follow  on  recovery. 
The  muscles  of  the  limbs  feel  flabby  and  relaxed,  the  lower  jaw  drops, 
the  pulse  becomes  feeble  and  imperceptible,  the  sphincters  are  in  a 
state  of  relaxation,  the  temperature  of  the  body  is  low,  there  is  a  loud 
mucous  rattle  in  breathing,  and  convulsions  are  sometimes  observed 
before  death ;  these  are  more  commonly  met  with  in  young  children 
than  in  adults.  One  of  the  marked  effects  of  this  poison  is  to  suspend 
all  the  secretions  except  that  of  the  skin.  During  the  lethargic 
state,  the  skin,  although  cold,  is  often  copiously  bathed  in  perspiration. 
It  is  a  question  yet  to  be  determined,  whether  this  may  not  he  the 
medium  by  which  the  poison  is  principally  eliminated. 

These  symptoms  usually  commence  in  from  half  an  hour  to  an  hour 
after  the  poison  has  been  swallowed.  Sometimes  they  come  on  in  a 
few  minutes,  especially  in  young  children  ;  and  at  others  their  appear¬ 
ance  is  protracted  for  a  long  period.  In  a  case  reported  by  Dr.  Skae, 
the  individual  was  found  totally  insensible  in  fifteen  minutes.  As  we 
might  expect,  from  the  facts  connected  with  the  absorption  of  poisons, 
wrhen  the  drug  is  taken  in  the  solid  state,  the  symptoms  are  com¬ 
monly  more  slow  in  appearing,  than  when  it  is  dissolved  in  alcohol. 
Their  appearance  is  also  protracted  if  the  stomach  be  full  at  the  time : 
and  it  is  said  that  intoxication  has  the  effect  of  retarding  them.  In  a 
case  reported  by  Mr.  Semple  (May  1841),  a  dose  of  one  ounce  and  a 
half  of  laudanum  was  taken  by  a  girl,  aged  nineteen  : — the  symptoms 
did  not  appear  until  an  hour  and  a  half  afterwards.  There  was  drow¬ 
siness,  but  the  patient  was  rational,  and  the  pupils  were  contracted  to 
the  size  of  a  pin’s  head,  and  did  not  dilate  on  removing  the  light. 
Under  treatment  the  girl  recovered.  With  the  exception  of  an 
extraordinary  instance  mentioned  by  Dr.  Christison,  the  longest  period 
to  which  the  symptoms  have  been  protracted  was  five  hours.  This  oc¬ 
curred  in  a  case  reported  by  Dr.  Sewell.  A  man,  set.  40,  swallowed 
ten  drachms  of  tincture  of  opium  by  mistake  for  tincture  of  rhubarb. 
When  seen  by  Dr.  Sewell,  five  hours  afterwards,  he  was  in  bed,  awake, 
and  quite  conscious.  The  pupils  were  contracted  to  the  size  of  a  pin’s 
point,  and  immoveable ;  the  temporal  arteries  pulsated  with  great  vio¬ 
lence  ;  the  speech  was  uttered  with  difficulty,  the  skin  dry,  pulse  100 
and  jerking.  By  active  treatment,  the  man  recovered  in  about  fifteen 
hours.  (Dublin  Hosp.  Gaz.  Oct.  15,  1845,  p.  78.)  In  a  case  in 
which  I  wras  consulted  by  Mr.  Mann,  of  Boxford,  a  young  female  died 
in  about  twelve  hours  from  the  effects  of  a  large  dose  of  opium,  and 
there  was  some  reason  to  believe  that  the  confirmed  symptoms  of  nar¬ 
cotic  poisoning  did  not  show  themselves  until  three  hours  after  she  had 
swallowed  the  poison.  (Med.  Gaz.  vol.  xxxvii.  724.)  In  Dr.  Chris- 
tison’s  case,  a  man  swallowed  an  ounce  and  a  half  of  laudanum,  and 
in  an  hour,  half  as  much  more,  and  lay  down  in  bed.  Some  excite¬ 
ment  followed,  with  numbness  of  the  extremities.  He  continued 
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sensible,  and  so  lively  for  seven  hours  after  the  first  dose,  that  a  medi¬ 
cal  man  did  not  believe  his  statement.  It  was  not  until  the  eighteenth 
hour  that  stupor  set  in,  and  in  two  hours  more  the  symptoms  of  poi¬ 
soning  by  opium  were  of  an  aggravated  kind.  He  finally  recovered 
under  treatment,  but  the  cause  of  this  extreme  protraction  of  the 
symptoms  could  not  be  ascertained.  (Op.  cit.  706.) 

The  period  at  which  the  cerebral  symptoms  commence,  is  a  question  of 
some  importance  in  relation  to  the  retention  of  power  on  the  part  of  the 
deceased  to  perform  certain  acts  indicative  of  volition  and  locomotion 
after  having  swallowed  a  large  dose  of  this  poison.  Thus  the  narcotic 
effects  may  not  come  on,  until  the  deceased  has  had  ample  time  to 
attempt  suicide  in  some  other  way.  In  March  1848,  a  gentleman 
committed  suicide  at  Hammersmith :  he  was  found  suspended  by  a 
silk  handkerchief ;  but  it  was  shown  that  he  had  previously  swallowed 
a  large  dose  of  laudanum.  There  was  no  doubt  that  he  had  died  from 
hanging.  In  general,  it  must  be  allowed  as  at  least  possible,  that  a 
person  who  has  taken  a  sufficient  quantity  of  this  poison  to  prove 
fatal,  may  move  about  and  perform  many  acts  for  one  or  two  hours 
afterwards,  hut  this  power  ceases  when  the  symptoms  are  confirmed. 
(See  case  by  Dr.  Skae,  p.  596.) 

Death  after  remission  of  the  symptoms. — It  has  been  frequently 
observed,  in  cases  of  poisoning  by  this  drug,  that  the  individual  has 
recovered  from  the  first  symptoms,  and  has  then  had  a  relapse  and 
died.  There  is  some  medico-legal  interest  connected  with  this  state, 
which  has  been  called  secondary  asphyxia  from  opium,  although  there 
appears  to  be  no  good  reason  for  giving  to  it  this  name.  In  December 
1843,  a  gentleman  swallowed  a  quantity  of  laudanum,  and  was  found 
labouring  under  the  usual  symptoms.  The  greater  part  of  the  poison 
was  removed  from  the  stomach  by  the  pump ;  and  he  so  far  recovered 
from  his  insensibility,  as  to  be  able  to  enter  into  conversation  with  his 
medical  attendant ;  but  a  relapse  took  place,  and  he  died  the  following 
night.  It  is  not  improbable  that,  in  these  cases,  death  may  be  occa¬ 
sioned  by  the  accumulation  of  the  poison,  carried  by  the  absorbents  into 
the  system ;  i.  e.  the  morphia  may  be  more  rapidly  carried  into  the  sys¬ 
tem  than  it  is  eliminated  out  of  it.  A  very  remarkable  case  illustrative 
of  this  remittent  form  of  poisoning  by  opium  has  been  published  by 
Mr.  Kirby.  (Dubl.  Med.  Press,  Dec.  24,  1845,  406.)  Mrs.  J.,  aged 
thirty,  a  lady  of  slender  form,  hypochondriacal,  and  very  irritable,  was  in 
the  habit  of  taking  frequently,  thirty  drops  of  laudanum  for  the  purpose 
of  relieving  certain  distressing  sensations.  On  the  27th  of  February, 
in  a  moment  of  passion,  she  swallowed  six  dessert  spoonfuls,  about 
an  ounce  of  the  common  tincture  of  opium,  having  previously  taken 
four  glasses  of  port  wine  and  some  spirits  in  her  tea.  After  three 
hours  she  wTas  found  in  her  bed,  and  perfectly  insensible.  She  was 
then  deadly  pale  and  cold ;  her  limbs  were  relaxed,  and  felt  flabby 
when  handled.  She  breathed  slowly,  and  apparently  with  great 
difficulty.  There  was  a  loud  mucous  rattle  in  the  trachea,  with 
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great  frothing  at  the  mouth,  which  was  wide  opeD,  the  under  jaw 
having  fallen  towards  the  sternum.  The  eyelids  were  closed,  and  when 
raised  by  the  finger,  exhibited  a  distorted,  fixed,  suffused  eyeball,  with 
an  extremely  contracted  pupil ;  pulse  100,  and  exceedingly  feeble ; 
free  from  intermission,  although  the  motions  of  the  heart  were 
tumultuous.  The  temperature  of  the  body  was  generally  very  low, 
but  it  was  high  at  the  prascordium.  There  was  paralysis  of  the. 
muscles  of  deglutition,  with  intense  coma.  Fourteen  hours  were 
fruitlessly  employed  in  the  administration  of  emetics,  stimulating 
enemata  of  the  sulphate  of  zinc,  and  frictions.  Towards  morning  she 
could  swallow  small  quantities  of  tea,  coffee,  broth,  bread,  and  am¬ 
monia  at  intervals,  and  complained  only  of  her  great  distress  in 
breathing.  Soon  afterwards  she  recognized  her  medical  attendant, 
and  knew  all  her  domestics.  She  detailed  all  the  proceedings  of  the 
preceding  night,  as  they  have  been  given,  regretted  what  she  had 
done,  and  expressed  much  anxiety  as  to  the  hapless  and  hopeless 
result.  The  limbs  were  still  powerless ;  the  eyelids  were  raised,  but  only 
by  a  great  effort,  and  they  quickly  resumed  a  half-open  position,  exposing 
suffused  balls,  a  persisting  contraction  of  the  pupil,  and  a  frightful 
strabismus.  For  a  moment  she  appeared  able  to  direct  them  to  an 
object.  They  then  rolled  as  if  free  from  control,  and  settled  into 
quiescence,  the  cornea  being  turned  upwards  and  wholly  concealed.  On 
a  few  occasions  she  vomited  a  small  quantity  of  fluid  darker  than 
coffee,  and  without  any  odour  of  opium.  She  partook  of  strong 
chicken-broth,  and  was  soon  capable  of  conversing  with  a  minister, 
from  whose  hands  she  received  the  sacrament. 

This  excitement  over,  being  about  eighteen  hours  from  the  time  of 
the  fatal  dose,  the  difficulty  of  breathing  became  an  agony.  She 
referred  all  her  sufferings  to  her  “  lungs,”  asked  for  a  blister  to  her 
back,  and  announced  that  she  was  surely  dying.  The  wrist  was  now 
pulseless  ;  the  extremities  were  cold  ;  the  limbs  were  relaxed,  and  she 
died  in  twenty-three  hours  after  she  swallowed  the  laudanum.  She 
retained  her  consciousness  until  a  few  moments  before  she  expired. 
The  body  was  inspected  nineteen  hours  after  death :  it  was  then 
warm  and  very  rigid.  The  extremities  were  strongly  extended,  and  the 
hands  clenched.  The  whole  front  was  pale,  while  all  the  underlying 
parts  were  deeply  ecchymosed.  The  lungs  filled  the  chest,  and  scarcely 
retired  on  exposure  ;  they  crepitated  when  handled,  and  yet  they  felt 
firm  and  fleshy,  and  resisted  the  scalpel.  Their  anterior  surface  pre¬ 
sented  an  anaemic  appearance,  studded  with  small  black  spots  of  a 
circular  form.  Internally  they  were  gorged  with  livid  blood.  The 
large  pulmonary  vessels  were  nearly  empty,  as  was  the  heart,  the  blood 
which  they  contained  being  fluid.  The  liquor  pericardii  amounted  to 
half  an  ounce.  The  stomach  was  distended  by  a  brownish-coloured 
inodorous  fluid.  The  internal  tunic  exhibited  purple  marks,  more  at¬ 
tributable  to  vascular  turgescence  than  to  extravasation.  The  intes¬ 
tines  were  pale  throughout,  except  near  the  gall-bladder,  where  they 
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were  extensively  and  deeply  tinged  with,  bile,  and  they  were  undis¬ 
tended  by  flatus.  The  voluntary  muscles  were  particularly  florid. 
Examination  of  the  head  was  not  permitted. 

This  power  of  recovery,  followed  by  death  in  a  few  hours,  might 
become  a  serious  question  in  a  medico-judicial  inquiry.  It  will  be 
observed  that,  in  this  instance,  it  extended  only  to  consciousness  and 
sense.  There  was  no  restoration  of  the  power  of  locomotion.  The 
muscular  system  appears  to  have  been  in  a  state  of  complete  paralysis. 
Dr.  Christison  quotes  a  case  from  Pyl  in  which,  after  a  large  dose  of 
opium,  there  was  a  complete  remission  of  symptoms ;  but  paralysis 
came  on,  and  the  man  died  in  ten  days.  (Op.  cit.  710.)  He  thinks  that 
opium  could  only  act  in  this  manner  by  calling  forth  some  disposition 
to  natural  disease — some  organic  affection  of  the  brain  being  suddenly 
developed  through  the  cerebral  congestion  occasioned  by  the  poison. 
In  reference  to  Pyl’s  protracted  case  this  may  be  the  true  explanation  ; 
but  in  the  other  instances  cited,  we  can  only,  it  appears  to  me,  refer 
the  fatal  symptoms,  notwithstanding  the  remission,  to  the  direct  effect 
of  the  poison.  After  all,  at  an  inquest  the  question  would  be  reduced 
to  this  : — Would  the  deceased  have  died  under  the  same  circumstances 
had  he  not  taken  the  dose  of  opium  ?  Whether  the  drug  acted  di¬ 
rectly  to  destroy  life,  or  indirectly  by  inducing  some  fatal  disease,  it 
must  equally  be  regarded  as  the  immediate  cause  of  death. 

Diagnosis  of  poisoning  hy  opium. — Cases  sometimes  present  them¬ 
selves  in  which  individuals  die  under  symptoms  closely  resembling 
narcotic  poisoning,  and  should  any  opium  have  been  given  by  the 
medical  attendant,  a  serious  question  of  malapraxis  is  likely  to  arise. 
In  severe  burns  and  scalds,  the  brain  often  participates  in  the  injury, 
and  stupor  frequently  precedes  death.  In  a  case  related  by  Mr. 
Abernethy,  a  medical  man  was  charged  with  the  manslaughter  of  a 
child  by  giving  to  it  an  overdose  of  opium,  while  it  was  labouring 
under  the  effects  of  a  severe  scald.  Mr.  Abernethy  stated  in  his 
evidence,  which  was  given  in  favour  of  the  practitioner,  that  he 
thought  the  exhibition  of  opium  in  such  a  case  very  proper  :  — that  the 
quantity  given,  eight  drops  of  tincture  of  opium  immediately  after  the 
accident,  and  ten  drops  two  hours  afterwards,  was  not  an  over-dose 
for  a  child :  the  circumstance  of  the  child  continuing  to  sleep  until  it 
died,  after  the  exhibition  of  the  opium,  was  no  proof  that  it  had  been 
poisoned.  This  sleep  was  nothing  more  than  the  torpor  into  which  it 
had  been  plunged  by  the  accident.  The  surgeon,  upon  this  evidence, 
was  acquitted.  It  is  very  likely  that  Mr.  Abernethy  may  have  taken 
a  correct  view  of  this  case ;  but  as  the  age  of  the  child  is  not  stated,  it 
is  impossible  to  form  an  opinion  respecting  the  adequacy  of  the  dose 
prescribed,  to  occasion  death.  We  shall  see  hereafter  that  young 
children  are  very  easily  destroyed  by  doses  much  smaller  than  those 
administered  in  this  instance.  An  investigation  of  great  interest  in 
this  point  of  view  took  place  at  Putney,  in  July  1847.  Dr. 
Wane,  who  was  intrusted  with  the  post-mortem  examination,  com- 
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municated  to  me  the  following  particulars. — A  young  lady,  set.  about 
14,  died  suddenly  soon  after  she  had  taken  some  opiate  medicine,  and 
had  applied  tincture  of  opium  as  an  embrocation.  When  the  medical 
attendant  was  summoned,  he  found  his  patient  insensible,  and,  as  he 
thought,  in  a  state  of  narcotism  from  the  medicine.  The  deceased, 
according  to  one  account,  had  taken  three  pills,  consisting  of  half  a 
grain  of  opium  and  half  a  grain  of  extract  of  hyoscyamus  (one  to  he 
taken  every  hour),  and  the  liniment  was  composed  of  oil  of  turpentine 
and  liniment  of  the  sesquicarbonate  of  ammonia,  each  five  drachms, 
tincture  of  opium  two  drachms :  the  greater  part  of  this  was  rubbed 
on  the  skin  of  the  abdomen.  Besides,  it  was  stated  in  evidence  that  the 
patient  took  in  two  doses,  a  mixture  containing  a  solution  of  muriate 
of  morphia  equivalent  to  about  half  a  grain  of  opium.  There  is  every 
reason  to  believe  that  the  deceased  did  not  take  on  the  whole,  more 
than  a  grain  of  opium,  and  there  was  nothing  in  the  disease  under 
which  she  was  labouring,  to  aggravate  its  effects.  It  was  about  eight 
hours  after  the  medicines  had  been  taken  that  she  was  found  insensible, 
with  a  scarcely  perceptible  pulse,  and  she  soon  afterwards  died.  The 
medical  attendant  who  prescribed  the  medicine,  suspected  at  the  time 
that  opium  might  have  been  the  cause  of  the  symptoms,  and  at  his 
application  an  inquest  was  held.  The  appearances  found  on  inspec¬ 
tion  wrere  great  congestion  of  the  vessels  of  the  pia  mater,  as  well  as 
of  the  substance  of  the  brain,  with  effusion  under  the  tunica  arach- 
noides ;  in  the  abdomen  there  were  all  the  marks  of  enteritis  in  its 
most  intense  form,  and  to  this  death  was  properly  ascribed,  the  ap¬ 
parent  narcotism  having  been  nothing  more  than  the  stupor  which 
often  precedes  death  in  such  cases.  The  quantity  of  opium  taken  by 
the  deceased,  was  certainly  insufficient  to  account  for  the  symptoms 
and  fatal  result.  (See  Month.  Jour.  Med.  Science,  Aug.  1847,  p.  181.) 

It  is  very  well  known  that  coma  and  convulsions  are  among  the 
symptoms  which  precede  death  under  that  form  of  death  dependent  on 
granular  degeneration  of  the  kidney.  This  is  ascribed  to  the  poison¬ 
ing  of  the  blood  by  urea.  The  fact  is  important,  inasmuch  as  a  sus¬ 
picion  might  easily  arise  in  a  fatal  case,  where  an  ordinary  dose  of 
opium  had  been  given  in  the  course  of  treatment,  that  death  had  been 
caused  by  the  drug.  Mr.  Moore  has  communicated  an  interesting 
case  involving  this  question,  to  the  Medical  Gazette,  (xxxvi.  821.)  A 
man,  set.  39,  was  admitted  into  the  Queen’s  Hospital,  Birmingham, 
labouring  under  the  following  symptoms: — breathing  laborious,  at 
times  stertorous ;  stupor ;  on  being  roused  he  answered  questions 
readily,  but  with  a  stolid  aspect ;  the  muscles  flaccid ;  pupils  of 
moderate  size,  answering  perfectly  to  light ;  conjunctivse  pallid ;  pulse 
94,  full,  but  weak  ;  occasional  convulsive  twitcliings  of  the  upper  ex¬ 
tremities.  It  appeared  that  the  man,  having  suffered  for  a  few  days 
from  diarrhoea,  went  to  a  druggist’s,  and  asked  for  some  tincture 
of  rhubarb.  A  large  quantity  was  poured  out  of  one  bottle  into  which 
a  few  drops  of  another  liquid  were  dropped.  The  man  drank  the  dose 
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in  the  shop  :  he  soon  afterwards  became  drowsy,  returned  to  the  drug¬ 
gist’s,  and  asked  whether  laudanum  had  been  given  to  him  by  mistake. 
He  was  informed  that  a  few  drops  had  been  put  into  the  rhubarb  on 
account  of  the  severity  of  the  symptoms.  On  reaching  home  he  fell 
asleep,  and  continued  sleeping,  except  when  temporarily  roused,  until 
his  admission.  He  vomited  shortly  after  taking  the  draught,  but  the 
matter  ejected  had  been  thrown  away.  The  stimulating  and  ambula¬ 
tory  treatment  adopted  in  narcotic  poisoning,  was  resorted  to  with  only 
a  temporary  removal  of  the  somnolency.  The  man  still  relapsed  into 
a  lethargic  state,  and  even  galvanism  was  employed  with  little  benefit. 
The  breathing  became  more  oppressed  ;  the  extremities  were  cold  and 
clammy,  and  the  man  was  with  great  difficulty  roused ;  the  pulse  was 
60,  and  feeble  :  pupils  slightly  contractile,  and  the  stertor  increased. 
Bleeding  was  attempted,  but  it  had  an  injurious  effect.  The  man  died 
forty-four  horns  after  his  admission,  and  one  hundred  and  two 
hours  from  the  time  of  taking  the  dose  of  rhubarb  and  laudanum. 
The  body  was  inspected  twenty-one  hours  after  death.  The  blood¬ 
vessels  of  the  membranes  of  the  brain  were  slightly  congested  pos¬ 
teriorly  ;  but  the  brain  itself  was  firm,  pale,  and  exsanguine.  The 
lungs  were  much  congested  and  infiltrated  with  serum.  The  stomach 
contained  two  ounces  of  a  yellow  pultaceous  matter  having  no  smell 
of  opium,  and  yielding  no  traces  of  this  drug  on  analysis.  The 
mucous  membrane  was  sound  but  congested  ;  that  of  the  intestines, 
with  general  congestion,  presented  several  spots  of  ulceration.  Both 
of  the  kidneys  were  in  a  state  of  granular  degeneration  :  the  urine 
contained  in  the  bladder  was  albuminous,  and  urea  was  obtained  by 
analysis,  from  the  brain. 

It  will  be  observed  that  this  case  closely  resembled  one  of  poisoning 
by  opium,  in  the  time  of  the  occurrence,  and  in  the  character  and 
progress  of  the  symptoms.  The  occurrence  of  a  remission,  as  it  has  been 
already  stated,  is  not  against  this  view  (page  583,  ante).  It  differed 
from  the  effects  of  opium  in  the  state  of  the  pupils,  which  do  not 
appear  to  have  become  contracted,  except  towards  the  last ;  and  in  the 
condition  of  the  brain,  which  was  not  congested.  At  the  inquest,  the 
druggist’s  assistant  deposed  that  he  had  given  the  deceased  four  drachms 
of  the  tincture  of  rhubarb,  into  which  he  had  dropped  only  five  drops 
of  laudanum.  It  is  not  at  all  probable  that  this  small  quantity  (equal 
to  one  quarter  of  a  grain)  would  have  occasioned  the  intense  somno¬ 
lency  and  death  after  so  long  a  period  in  an  adult,  but  it  might  be 
assumed  from  the  similar  appearance  of  the  tinctures,  that  the  one  had 
been  accidentally  substituted  for  the  other ;  and  thus  four  drachms  of 
laudanum  (equal  to  twelve  grains  of  opium)  had  in  reality  been  given 
to  the  deceased.  On  this  assumption  the  whole  of  the  facts,  excepting 
the  state  of  the  pupils  and  brain,  which  might  be  regarded  as  anoma>- 
lous  conditions,  would  admit  of  an  easy  explanation.  Unfortunately, 
the  only  method  by  which  this  mistake  could  have  been  detected  was 
here  inapplicable,  the  matter  vomited  by  the  deceased  soon  after  he 
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liad  taken  the  draught,  having  been  thrown  away !  He  did  not  come 
to  the  hospital  until  fifty-two  hours  after  he  had  taken  it ;  and  as  he 
survived  between  four  and  five  days,  and  vomiting  appeared  among 
the  early  symptoms,  it  is  not  at  all  probable  that  any  traces  of  half  an 
ounce  of  the  tincture  of  opium  would  be  found  in  the  stomach  after  so 
long  a  period  had  elapsed.  Mr.  Moore  deposed  at  the  inquest  that 
the  immediate  cause  of  death  was  congestion  of  the  lungs,  which 
might  have  been  produced  by  a  poisonous  dose  of  laudanum,  but  that 
the  disease  of  the  kidneys,  which  was  present,  would  fully  account  for 
it,  and  that  this  latter  cause  was  rendered  more  probable  by  the  dis¬ 
covery  of  urea  in  the  brain. 

For  the  reason  mentioned,  the  real  cause  of  death  was  obscure.  It 
is  quite  possible  that  a  person  labouring  under  granular  degeneration 
of  the  kidneys,  with  albuminous  urine,  and  in  whose  brain  urea  may 
be  detected,  may  die  from  half  an  ounce  of  laudanum ;  and  there  is 
nothing  in  the  case  to  show  that  such  a  mistake,  by  no  means  unusual 
in  the  preparation  of  draughts  extemporaneously,  could  not  have  been 
made  in  this  instance. 

One  of  the  great  distinctions  between  the  coma  of  disease  and  that 
of  poisoning  by  opium,  is  that  in  the  latter  only,  can  the  individual 
be  readily  roused  and  made  to  have  a  temporary  consciousness.  In  a 
doubtful  case,  therefore,  this  condition  should  be  looked  for.  It  would 
be  proper  in  all  suspicious  instances,  where  coma,  with  or  without 
convulsions,  precedes  death,  to  examine  the  state  of  the  kidneys — the 
quantity  of  opium  given  may  be  ascertainable,  and  this  granular  con¬ 
dition  of  the  kidneys  may  then  materially  aid  the  diagnosis.  The  urine 
may,  however,  be  albuminous,  independently  of  the  existence  of  this 
granular  degeneration ;  and  Dr.  Rees  has  justly  observed  that  urea  will 
be  found  in  the  blood  in  undue  proportion  in  various  conditions  of  the 
body,  characterized  by  ischuria  to  any  extent.  •  (Anal,  of  Blood  and 
Urine,  2d  edit.,  159.)  For  many  other  facts  connected  with  the 
diagnosis  of  narcotic  poisoning  from  various  other  diseases,  see  ante, 
page  59. 

The  diagnosis  of  these  cases  is  not  merely  important  in  a  medico¬ 
legal  view,  but  it  is  essential  in  order  to  direct  the  treatment.  Thus 
the  means  required  in  a  case  of  narcotic  poisoning,  would  only 
accelerate  death  if  the  symptoms  were  owing  to  disease.  In  one  instance, 
sulphate  of  zinc  and  brandy,  with  forced  motion  in  walking,  were 
resorted  to,  when  the  inspection  showed  that  death  had  proceeded  from 
disease,  and  not  from  opium ! 

Chronic  poisoning  by  opium. — Opium-eating . — When  opium  is  taken 
for  a  long  period  in  small  doses  which  are  gradually  increased,  its  effects 
are  very  different.  It  is  this  state  which  we  witness  in  those  individuals 
who  are  addicted  to  opium-eating.  The  injurious  effects  of  the  drug  thus 
taken  for  a  long  period  of  time,  have  already  given  rise  to  an  impor¬ 
tant  question  in  law  relative  to  life-insurance  ;  and  it  will  be,  therefore, 
proper  to  state  those  facts  which  have  been  ascertained  with  respect  to 
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the  influence  of  this  practice  on  health.  One  of  the  best  descriptions 
of  the  effects  of  opium-eating  is  that  given  by  Dr.  Oppenheim  in  his 
account  of  the  state  of  medicine  in  Turkey.  He  says,  “  The  habitual 
opium-eater  is  readily  recognised  by  his  appearance.  A  total  attenuation 
of  body, — a  withered  yellow  countenance, — a  lame  gait, — a  bending  of 
the  spine,  frequently  to  such  a  degree  as  to  cause  the  body  to  assume 
a  circular  form, — and  glassy  deep-sunken  eyes, — betray  him  at  the 
first  glance.  The  digestive  organs  are  in  the  highest  degree  disturbed ; 
the  sufferer  eats  scarcely  anything,  and  has  hardly  one  evacuation  in  a 
week ;  his  mental  and  bodily  powers  are  destroyed.  As  the  habit  be¬ 
comes  more  confirmed,  his  strength  continues  decreasing,  the  craving 
for  the  stimulus  becomes  greater ;  and,  in  order  to  produce  the  desired 
effect,  the  dose  must  be  constantly  augmented.  After  long  indulgence, 
the  opium-eater  becomes  subject  to  neuralgic  pains,  to  which  opium 
itself  brings  no  relief.  These  persons  seldom  attain  the  age  of  forty 
if  they  have  begun  to  use  opium  early.”  This  description  of  the  effects, 
is  exactly  what  we  should  expect  from  physiological  and  pathological 
reasoning.  Dr.  Christison  states,  that  he  has  ascertained  that  consti¬ 
pation  is  by  no  means  a  general  consequence  of  the  continued  use  of 
opium ;  but  this  may  be  an  exception  to  the  rule.  It  is  believed  by 
some  that  the  action  of  the  drug  may  be  different  in  different  countries, 
and  that  the  description  of  the  effects  produced  by  the  use  of  opium  in 
Turkey,  cannot  be  applied  to  the  English  opium-eater.  The  following 
case,  however,  which  occurred  to  Dr.  A.  T.  Thomson  at  University 
College  Hospital,  is  adverse  to  this  view  : — 

E.  M.,  aged  85,  was  admitted  May  26th,  1885.  About  seventeen 
years  before  she  began  to  suffer  from  a  pain  in  the  right  iliac  region,  for 
which  a  medical  gentleman  ordered  her  to  take  ten  drops  of  laudanum, 
night  and  morning.  This  was  gradually  increased,  the  pain  continuing, 
until  at  last  she  took  three  teaspoonfuls  every  four  horns,  night  and 
day.  At  first  the  ten  drops  relieved  the  pain ;  but  it  was  found  neces¬ 
sary  to  increase  the  dose  to  produce  the  same  effect ;  so  that  the  three 
teaspoonfuls  at  last  did  not  produce  so  much  relief  as  did  the  ten  drops 
at  first.  The  effect  of  the  small  doses  was  simply  to  produce  a  relief 
from  the  pain,  without  exerting  any  other  particular  influence  on  the 
body  or  mind.  As  the  dose  was  increased,  however,  she  found  that  it 
produced  a  very  comfortable  condition  of  the  mind.  She  felt  lively  and 
cheerful,  and  was  capable  of  doing  any  amount  of  work;  it  also 
produced  a  sense  of  warmth  over  the  whole  body.  She  had  severe 
family  afflictions,  but  was  not  at  all  distressed  by  them  whilst  under 
the  influence  of  opium,  though  she  felt  them  severely  at  other  times. 
If  she  passed  over  the  usual  time  for  taking  a  dose,  she  felt  the  most 
distressing  sensations  about  the  joints,  not  of  pain,  but  such  as  she  was 
unable  to  describe.  She  suffered  from  involuntary  motions  of  the  arms, 
fingers,  and  toes  ;  numbness  in  the  limbs  and  body  generally  ;  profuse 
perspiration,  nausea,  vomiting,  and  loss  of  appetite ;  a  saline  taste  in 
the  saliva,  and  a  bad  taste  in  the  mouth  ;  tremor  in  the  limbs  ;  great 
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sense  of  debility  and  lassitude.  The  memory  and  mental  powers 
generally  became  greatly  impaired,  attended  by  a  miserable  depression 
of  the  spirits.  These  symptoms  were  all  relieved  by  a  repetition  of 
the  dose.  The  opium  also  produced  constipation, — not  more  than  one 
motion  occurring  in  a  week ;  and  she  does  not  recollect  whether  this 
was  produced  by  medicine  or  not.  If  the  dose  was  deferred,  she 
always  suffered  from  severe  headache.  Her  sense  of  smell  was  so  much 
impaired  that  she  could  perceive  no  pungency  in  snuff ;  her  taste  was  so 
much  lost  that  she  could  not  distinguish  pepper  or  mustard  ;  and  her 
hearing  had  become  so  defective  that  she  could  hardly  detect  the  voice 
of  any  one  who  spoke ;  yet  her  own  voice  sounded  most  disagreeably 
loud  to  her.  Her  touch  was  so  much  affected  that  she  could  not  exe¬ 
cute  any  needlework.  The  acuteness  of  all  her  senses  was  restored  by 
the  usual  dose,  the  want  of  which  was  indicated  by  flushing  and  heat 
of  the  face.  During  the  period  of  taking  the  opium,  she  had  very  little 
sleep,  and  in  the  intervals  she  could  not  attempt  to  sleep,  from  want 
of  the  desire,  so  that  she  generally  worked  all  night.  What  sleep  she 
had  was  generally  in  the  daytime,  and  that  little  was  much  confused, 
and  easily  ended.  About  five  or  six  years  ago,  her  resources  being 
exhausted,  she  obtained  admission  into  the  hospital.  Her  laudanum 
here  was  left  off  for  the  first  three  days,  and  all  the  above  symptoms 
continued;  she  now,  for  the  first  time,  appeared  to  see  the  most 
frightful  animals  and  other  objects  in  the  ward.  The  symptoms  were 
again  relieved  by  her  usual  doses.  The  laudanum  was  decreased  during 
the  whole  time;  and  when  she  left  the  hospital  she  took  only  a  tea-spoon- 
fid  in  the  course  of  the  day.  On  returning  home,  and  being  dependent 
on  her  friends,  she  was  obliged  to  discontinue  the  laudanum  and  wine, 
and  was  even  unable  to  get  beer.  She  was  now  more  miserable  than 
before,  all  the  symptoms  returning  with  increased  severity ;  and  for 
the  first  six  mouths  she  was  almost  entirely  helpless.  She  was  then 
first  affected  with  pain  in  her  chest  and  a  cough,  which  has  continued 
ever  since.  She  was  twelve  months  at  home  before  the  above  dis¬ 
tressing  symptoms  disappeared.  The  only  consequences  of  her  opium¬ 
eating  at  present,  are  a  much  impaired  taste,  numbness  of  the 
limbs,  coldness  of  the  feet,  inabdity  to  walk  far  without  aching  pains 
in  the  limbs,  and  a  general  sense  of  lassitude. 

There  is  also  abundant  evidence  that  this  drug,  as  it  has  been 
administered  to  children  in  the  Factory  districts,  has  produced  serious 
detriment  to  health.  In  Mr.  Grainger’s  Report  on  the  Children’s 
Employment  Commission,  it  is  stated  that  laudanum  and  other  pre¬ 
parations  of  opium  are  given  to  young  children  in  gradually  increased 
doses,  until  the  child  will  bear  from  fifteen  to  twenty  drops  of  lauda¬ 
num  at  a  time.  The  chdd  becomes  pale  and  wan,  with  a  peculiar 
sharpness  of  feature,  and  rapidly  wastes  away.  The  majority  of  these 
chddren  die  by  the  time  they  are  two  years  old,  (ante,  p.  31).  These 
facts  appear  to  shew  that  climate  does  not  at  all  affect  the  action  of 
the  drug  in  the  early  periods  of  life ;  and  I  do  not  think  that  the  ob- 
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servations  yet  made,  are  sufficiently  numerous  to  justify  us  in  affirming 
the  existence  of  this  influence  with  respect  to  adults.  It  has  been  truly 
remarked  that  many  may  die  young  from  the  effects  of  opium -eating, 
without  the  secret  being  discovered ;  for  even  the  medical  attendant 
may  be  kept  in  complete  ignorance  of  his  patient  indulging  in  it. 

In  1826,  the  Earl  of  Mar  effected  an  insurance  on  his  life  ;  and  two 
years  afterwards,  i.  e.  in  1828,  he  died  of  jaundice  and  dropsy,  at  the  age 
of  fifty-seven.  The  Insurance-company  declined  paying  the  amount 
of  the  policy,  on  the  ground  that  the  Earl  wTas,  at  the  time  of  the 
assurance,  and  had  been  for  some  time  previously,  an  opium-eater. 
This  practice  was  concealed  from  the  insurers ;  and  it  was  further 
alleged  that  it  had  a  tendency  to  shorten  life.  It  was  clearly  proved 
in  evidence  that  the  Earl  had  been  a  confirmed  opium-eater  up  to  the 
time  of  his  death.  According  to  Dr.  Christison,  he  used  laudanum 
for  thirty  years,  at  times  to  the  amount  of  two  or  three  ounces  daily, 
taking  a  tablespoonful  for  a  dose.  He  was  a  martyr  to  rheumatism, 
and,  besides,  lived  rather  freely.  Many  individuals  who  were  con¬ 
stantly  about  him,  and  many  intimate  friends,  deposed,  that  until 
1826  (the  year  of  the  insurance)  he  was  of  a  cheerful  disposition,  and 
clear  in  his  intellects.  Some  of  them  admitted  that  they  then  per¬ 
ceived  a  change  in  his  habits,  which  they  attributed  to  the  adverse 
circumstances  in  which  he  was  compelled  to  live.  In  1825  Dr.  Aber¬ 
crombie  found  him  enfeebled,  and  broken  down  in  constitution,  but 
without  any  definite  complaint.  The  main  question  at  the  trial  was, 
whether  opium-eating  had  a  tendency  to  shorten  life ;  for  on  this 
turned  the  issue, — whether  the  concealment  from,  or  the  non- commu¬ 
nication  of  the  practice  to,  the  Office,  was  or  was  not  material. 

Drs.  Christison,  Alison,  Abercrombie,  and  Duncan,  were  examined 
on  the  part  of  the  Insurance-company ;  and,  although  they  entertained 
the  opinion  that  the  habit  had  a  tendency  to  shorten  life,  they  could 
not  adduce  any  cases  in  support  of  it.  This  opinion  was  based  on  the 
general  effects  of  opium,  as  manifested  by  its  action  on  the  brain, — by 
its  producing  disorder  of  the  digestive  organs,  and  giving  the  individual 
a  worn  and  emaciated  appearance.  In  most  of  the  instances  collected, 
there  was  no  evidence  that  life  had  been  shortened  by  the  practice. 
On  the  contrary,  some  of  the  individuals  had  carried  it  on  for  years, 
and  had  attained  a  good  old  age.  The  jury  returned  a  verdict  for  the 
plaintiffs,  not  on  the  ground  that  the  practice  was  innoxious,  and  its 
concealment  immaterial,  so  much  as  on  the  technical  point  that  the 
insurers  had  not  made  the  usual  and  careful  inquiries  into  the  habits 
of  the  deceased ;  and  they  were  therefore  considered  as  having  taken 
upon  themselves  the  risk  of  their  own  laches.  It  appears  that  the 
general  question  with  respect  to  habits,  was  not  answered  by  the 
medical  referee ;  and  it  was  therefore  assumed  that  the  Office  had 
taken  the  risk  and  waived  the  knowledge  of  them.  A  new  trial  was 
granted,  on  the  ground  of  misdirection;  but  the  suit  was  com¬ 
promised. 
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Hence  it  will  be  seen  no  decision  was  come  to  on  this  important 
question,  wbicb  is  very  likely  to  arise  again.  It  is  therefore  proper  to 
examine  some  of  the  facts  connected  with  opium-eating,  in  order,  if 
possible,  to  see  how  far  it  really  tends  to  shorten  life.  In  the  case  of 
the  Earl  of  Mar  it  appeared  to  be  a  fair  inference  that  the  habit  did 
not  shorten  life ;  for  he  is  represented  to  have  indulged  in  it  for 
thirty  years  ;  and  for  twenty-eight  years,  according  to  the  statements 
of  his  friends,  no  injurious  effects  had  followed.  Dr.  Christison  has 
collected  no  less  than  twenty-five  cases  from  numerous  quarters,  by 
which  we  learn  that  opium  has  been  taken  in  large  quantities  for  forty 
years  together,  without  producing  any  marked  injury  to  health.  At  a 
meeting  of  the  London  Medical  Society,  Dr.  Clutterbuck  related  the 
case  of  a  woman  who  for  seven  years  had  taken  two  scruples  of  solid 
opium  daily.  She  was  fifty-four,  had  led  an  irregular  life,  and  had 
first  taken  opium  to  relieve  the  pains  of  rheumatism.  The  dose  was 
not  increased,  and  the  usual  ill-effects  of  opium  were  absent, — such  as 
constipation,  nausea,  and  loss  of  appetite.  Although  she  did  not  in¬ 
crease  the  dose,  the  effects  of  the  diminution  of  a  single  grain  of  her 
usual  quantity  were  most  marked,  and  she  immediately  perceived 
them.  Many  instances  of  a  similar  kind  are  recorded.  Such  cases  appear 
to  shew  that  opium-eating  has  not  necessarily  that  tendency  to  shorten 
life  which  it  has  been  hitherto  supposed  to  have.  There  is,  however, 
sufficient  evidence  to  prove  that  the  practice  gives  rise  to  prejudicial 
effects  on  the  system,  and  tends  to  impair  health.  It  may  not  have 
this  effect  in  all  cases,  except  on  the  withdrawal  of  the  stimulus ;  but 
this  is  not  the  question.  It  might  be  on  this  principle  argued  that 
the  drinking  of  alcoholic  liquids  has  no  tendency  to  shorten  life,  be¬ 
cause  some  hundreds  of  cases  may  be  adduced  in  which  the  individuals 
have  been  addicted  to  intemperate  habits  for  years,  and  have  still  ap¬ 
peared  to  suffer  but  little  in  bodily  health.  All  who  have  witnessed 
the  effects  of  opium- eating  in  Turkey  and  Clnna,  agree  that  the  prac¬ 
tice  leads  to  the  speedy  destruction  of  health,  and  it  is  therefore  cal¬ 
culated  to  shorten  life.  In  a  case  of  proposed  life-insurance,  the 
insurers  ought  to  be  informed  of  this  habit,  where  it  exists  ;  and  no 
medical  man  should  sanction  its  concealment  merely  because  many 
addicted  to  it,  have  lived  for  years  in  apparently  tolerable  health. 
One  of  the  questions  put  to  a  medical  man  is,  whether  he  knows  of 
any  material  circumstance  touching  the  health  or  habits  of  the  person 
to  which  the  other  questions  in  the  certificate  do  not  extend ;  and,  if 
so,  he  is  required  to  state  them.  Now,  without  going  the  length  of 
saying  that  the  life  of  an  opium-eater  is  uninsurable  upon  a  common 
risk,  the  habit  is  itself  sufficiently  material  to  require  that  it  should 
be  declared  in  reply  to  such  a  question  as  this.  The  practice  may  be, 
and  often  is,  concealed  from  a  medical  attendant ;  then  the  assured,  if 
not  candid  in  avowing  its  existence,  must  expose  his  representatives  to 
the  risk  of  losing  all  benefit  under  the  policy.  Independently  of  medi¬ 
cal  data,  which  appear  to  favour  both  sides  of  this  question,  the  jury 
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would  probably  be  guided  by  the  effect  actually  produced  on  the  con¬ 
stitution  of  an  individual  who  had  been  addicted  to  the  practice.  If 
it  have  continued  many  years,  and  there  were  no  proof  of  his  health 
having  in  consequence  undergone  any  remarkable  change,  this  might 
be  regarded  by  the  jury  as  the  best  possible  evidence  in  favour  of  the 
concealment  not  being  in  that  case  material.  The  insurers  could  not 
equitably  complain  of  the  verdict  in  the  Earl  of  Mar’s  case ;  for,  as 
he  began  opium-eating  at  twenty-seven,  and  died  at  fifty-seven,  with¬ 
out  any  obviously  injurious  effects  being  produced  by  the  use  of  the 
drug,  it  could  not  be  said  that,  in  his  case  at  least,  the  practice  had 
shortened  life.  I  do  not  know  that  it  is  in  our  power  to  apply  any 
better  or  more  practical  test  than  this,  under  circumstances  in  which 
medical  facts  appear  to  bear  both  ways.  The  habit  is  very  different 
from  the  abuse  of  alcoholic  liquids.  No  one  can  doubt  that  in  this 
form  of  intemperance,  the  result  must  be  inevitably  to  impair  health 
and  to  shorten  life.  The  facts  here  bear  only  one  way ;  and,  if  in¬ 
stances  of  longevity  can  be  adduced  among  spirit -drinkers,  they  are 
wrell  known  and  generally  admitted  to  be  exceptions  to  the  ride.  The 
queries  put  by  Insurance-offices  are  now  so  explicit,  that  they  must  be 
considered  as  including  the  habit  of  opium-eating ;  and  there  does  not 
appear  to  be  any  just  pretence  for  evading  the  admission  of  the  practice, 
either  on  the  part  of  the  insured  or  (if  known  to  him)  of  his  medical 
attendant. 


POST-MORTEM  APPEARANCES. 

In  a  case  which  proved  fatal  in  fifteen  hours,  examined  at  Guy’s 
Hospital,  a  fewT  years  since,  the  vessels  of  the  head  were  found  un¬ 
usually  turgid  throughout.  On  the  surface  of  the  anterior  part  of  the 
left  hemisphere  there  was  ecchymosis,  apparently  produced  by  the 
effusion  of  a  few  drops  of  blood.  There  wrere  numerous  bloody  points 
on  the  cut  surface  of  the  brain : — there  wTas  no  serum  collected  in  the 
ventricles.  The  stomach  was  quite  healthy.  Fluidity  of  the  blood  is 
mentioned  as  a  common  appearance  in  cases  of  poisoning  by  opium. 
There  is  also  engorgement  of  the  lungs ;  most  frequently,  according 
to  Dr.  Christison,  in  those  cases  which  have  been  preceded  by  convul¬ 
sions.  (Op.  cit.  732.)  Among  the  external  appearances  there  is  often 
great  lividity  of  the  skin.  This  may  be  taken  as  a  fair  statement  of 
the  post-mortem  appearances  in  poisoning  by  opium.  Extravasation  of 
blood  on  the  brain  is  rarely  seen  ; — serous  effusion  in  the  ventricles, 
or  between  the  membranes,  is  much  more  common.  The  stomach  is 
so  seldom  found  otherwise  than  in  a  healthy  state,  that  the  inflamma¬ 
tory  redness  said  to  have  been  occasionally  met  with,  may  be  regarded  as 
probably  due  to  accidental  causes.  When  tincture  of  opium  has  been 
taken  and  retained  on  the  stomach,  increased  vascularity  in  the  mucous 
membrane  may  be  occasionally  produced  by  the  alcohol  alone. 

A  case  was  referred  to  me  by  Mr.  Colgate,  in  August  1844,  in 
which  a  woman,  eet.  56,  died  in  twenty-two  hours  after  taking  half 
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an  ounce  of  tincture  of  opium  by  mistake  for  tincture  of  rhubarb. 
The  body  was  inspected  twenty-four  hours  after  death,  and  the  fol¬ 
lowing  appearances  were  met  with.  The  brain  was  congested  through¬ 
out,  the  blood  in  the  sinuses  fluid,  and  there  was  about  an  ounce  of 
serum  effused  between  the  membranes  and  in  the  ventricles.  The 
heart  presented  a  cartilaginous  hardness  near  the  tricuspid  valves,  but 
not  so  as  to  interfere  with  their  action.  The  lungs  were  emphysema¬ 
tous  in  places,  and  there  were  some  small  tubercles  scattered  over 
them,  chiefly  in  the  right  lung.  The  liver  was  rather  enlarged  at  the 
superior  part  of  the  right  lobe,  and  considerably  congested  at  the  lower 
extremity.  The  intestines,  nearly  empty,  had  patches  of  congestion, 
with  bloody  mucus  on  the  lining  membrane.  The  spleen  was  rather 
large : — the  rest  of  the  body  quite  healthy.  The  stomach  had  be¬ 
come  partially  decomposed : — -at  the  larger  end  there  was  some  red¬ 
ness  of  the  mucous  membrane,  but  apparently  of  a  pseudo -morbid 
character.  The  contents  consisted  of  a  dark,  pasty,  offensive  mass,  of 
a  greenish  colour,  intermixed  with  lumps  of  half-digested  animal  food : 
there  was  no  smell  of  opium  to  be  perceived,  nor  could  the  least  trace 
of  meconic  acid  or  morphia  be  detected  in  them  by  the  most  careful 
analysis. 

In  a  case  of  poisoning  by  a  large  dose  of  tincture  of  opium,  Dr. 
Sharkey  found  the  following  appearances  twelve  hours  after  death. 
The  body  warm  and  rigid ;  the  stomach  healthy,  containing  a  quan¬ 
tity  of  a  gruel-like  fluid,  without  any  smell  of  opium.  Intestinal 
canal  and  all  the  other  viscera  healthy.  The  veins  of  the  scalp,  as 
well  as  of  the  dura  mater  and  sinuses,  were  gorged  with  blood ;  but 
there  was  no  effusion  in  any  part  of  the  brain.  The  contents  of  the 
stomach  yielded  no  trace  of  morphia  or  meconic  acid,  but  there  was 
no  doubt  that  death  had  been  caused  by  opium,  taken  the  previous 
night.  (Med.  Gaz.  xxxvii.  235.) 

This  description  of  the  appearances  refers  .to  the  action  of  large 
doses  on  adults.  In  a  case  which  I  had  to  investigate  a  few  years 
since,  a  child  aged  fourteen  months  was  killed  in  eighteen  hours,  from 
the  effects  of  a  dose  of  infusion  of  opium  equivalent  to  from  three  to 
five  grains  of  the  powder.  The  inspection  of  the  body  was  made 
about  twenty-four  hours  after  death.  It  was  not  emaciated  ;  and,  ex¬ 
ternally,  there  were  no  particular  appearances,  excepting  a  few  livid 
spots  on  the  skin  of  the  abdomen,  back,  and  genitals,  as  also  on  the 
upper  part  of  the  thighs,  sides,  and  back  of  the  neck.  The  eyelids 
were  open ;  the  eyes  sunk  into  the  orbits,  and  their  transparency 
gone :  the  child,  it  seems,  had  died  with  its  eyes  prominent  and  open. 
The  pupils  appeared  contracted,  but  the  condition  of  the  iris  was  not 
particularly  noticed  during  life.  The  viscera  of  the  chest  were  per¬ 
fectly  healthy  ;  there  was  no  mark  of  effusion,  or  of  any  organic  dis¬ 
ease.  The  right  cavities  of  the  heart  were  congested,  and  the  lining 
membrane  of  the  organ  was  observed  to  be  somewhat  opalescent.  The 
viscera  of  the  abdomen  were  also  healthy,  except  the  kidneys,  the  cor- 
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tical  structure  of  which  had  undergone  some  change  from  disease, 
although  to  a  very  slight  extent.  It  had  evidently  had  no  influence 
on  the  illness  and  death  of  the  child.  The  peritoneum  presented,  in 
some  parts,  patches  of  a  milky  whiteness ;  hut  there  was  no  appear¬ 
ance  of  inflammation  or  effusion.  The  stomach  was  perfectly  healthy ; 
the  mucous  membrane  was  raised  into  numerous  rugae,  but  there  was 
no  trace  of  inflammation  or  disease  in  any  part.  The  cavity  of  the 
organ  contained  about  a  teaspoonful  of  a  white  viscid  liquid,  appa¬ 
rently  consisting  of  milk  and  mucus  in  a  semi- digested  state.  There 
was  no  farinaceous  or  any  other  food  present,  and  no  smell  of  opium ;  nor 
was  the  slightest  trace  of  morphia  or  meconic  acid  detected  in  it  on 
analysis,  although  the  child  had  not  vomited,  but  had  remained 
throughout  in  a  state  of  insensibility.  The  intestines  were  found 
quite  healthy.  On  opening  the  duodenum  and  jejunum  a  small  quan¬ 
tity  of  liquid,  similar  to  that  contained  in  the  stomach,  was  observed : 
this  was  also  collected  and  set  aside  for  analysis.  In  the  cranium,  the 
blood-vessels  of  the  brain  were  found  much  congested;  but  there  was 
no  effusion  or  extravasation  of  blood  or  serum.  In  all  other  respects 
the  brain  presented  its  usual  healthy  characters. 

From  this  account  of  the  post-mortem  appearances  it  will  be  seen 
that  there  is  nothing  but  turgescence  of  the  vessels  of  the  brain,  which 
can  be  looked  upon  as  indicative  of  poisoning  by  opium,  and  even  this 
is  not  always  present.  This  condition  of  the  brain,  however,  if  it 
exist,  can  furnish  no  evidence  of  poisoning,  when  taken  alone,  since  it 
is  so  frequently  found,  as  a  result  of  morbid  causes,  in  otherwise 
healthy  subjects. 

QUANTITY  REQUIRED  TO  DESTROY  LIFE. 

The  medicinal  dose  of  opium,  in  extract  or  'powder,  for  a  healthy 
adult,  varies  from  half  a  grain  to  two  grains.  Five  grains  would  be  a 
very  full  dose.  The  medicinal  dose  of  the  tincture  is  from  ten  drops 
to  one  drachm, — as  an  average  from  thirty  to  forty  drops.  Very  large 
doses  may  be  borne  in  cases  of  hydrophobia,  colic,  delirium  tremens, 
and  tetanus,  while  the  effects  of  small  doses  are  aggravated  by  disease 
of  the  brain.  As  a  suppository  five  grains  are  sometimes  prescribed ; 
but  I  have  known  this  quantity  to  produce  alarming  symptoms 
in  a  healthy  adult.  In  a  case  which  occurred  in  London  in  1838, 
a  man  aged  forty-five  was  killed  by  ten  grains  of  solid  opium ;  and  in 
September  1843,  a  woman,  aged  thirty-eight,  was  killed  by  eight 
grains  of  the  drug  given  in  two  doses.  (Brit,  and  For.  Med.  Rev., 
Oct.  1844,  558.)  In  another  instance,  a  lady,  aged  twenty-nine,  suf¬ 
fered  from  vertigo,  numbness  of  the  limbs,  and  other  serious  symp¬ 
toms,  when  only  twenty  drops  of  the  tincture  were  introduced  in  the 
form  of  enema,  i.  e.  about  one  grain  of  opium.  The  same  dose  had 
been  administered  for  six  nights  previously,  without  any  serious 
effects  following  ; — this  fact  renders  it  not  improbable  that  the  drug 
possesses  an  accumulative  power.  She  continued  in  a  state  of  deli- 
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rium  for  twenty  hours,  and  the  numbness  of  the  limbs  only  ceased 
after  forty-eight  hours.  This  was  an  unusually  small  dose  thus  to 
affect  an  adult.  Dr.  Babington  has  communicated  to  me  the  case  of 
a  lady  who  had  taken  five  grains  of  Dover’s  powder,  i.  e.  about  half  a 
grain  of  opium,  and  who  suffered  from  stupor  and  drowsiness  for  three 
days.  These  serious  effects  produced  by  small  doses  on  adults,  must 
however  be  considered  as  exceptions  to  the  rule :  they  appear  to  be 
due  to  idiosyncrasy,  or  to  a  peculiar  susceptibility  of  -the  poisonous 
effects  of  opium  in  certain  constitutions.  It  must  not  be  forgotten, 
however,  that  they  lead  to  one  important  inference  in  legal  medicine, 
namely,  that  an  adult  may  be  killed  by  a  dose  of  opium,  which  many, 
relying  upon  a  limited  experience,  would  pronounce  to  be  innocuous. 
We  have  commonly  no  means  of  detecting  or  recognizing  the  exist¬ 
ence  of  this  idiosyncrasy  in  individuals  prior  to  the  fatal. event. 

In  a  case  communicated  by  Dr.  Brown  to  Dr.  Christison,  four  grains 
and  a  half  of  opium,  mixed  with  nine  grains  of  camphor,  killed  a  man 
in  nine  hours  with  all  the  symptoms  of  narcotic  poisoning.  Th t  smallest 
dose  of  solid  opium  which  has  been  known  to  prove  fatal  to  an  adult, 
was  in  a  case  reported  by  Dr.  Sharkey  of  Jersey.  (Med.  Gaz.,  xxxvii. 
236.)  A  stout  muscular  man,  eet.  thirty-two,  short-necked  and  ple¬ 
thoric,  swallowed  two  pills,  containing  each  about  one  grain  and  a 
quarter  of  extract  of  opium, — a  quantity  equivalent  to  four  grains  of 
crude  opium :  he  was  soon  afterwards  attacked  by  a  convulsive  fit, 
and  died.  He  took  the  opium  after  having  made  a  full  meal.  On 
inspection,  there  was  great  lividity  of  the  neck :  a  large  quantity  of 
blood  flowed  from  the  scalp,  superficial  veins,  and  sinuses  of  the  brain, 
and  there  was  effused  blood,  both  fluid  and  coagulated,  around  the 
medulla  oblongata.  There  were  patches  of  ecehymosis  on  the  mucous 
membraue  of  the  stomach :  the  heart  was  flaccid,  pale,  and  nearly 
empty  :  the  vena  cava  and  venous  system  were  much  gorged.  The 
plethoric  condition  of  the  patient  probably  tended  in  this  case  to  ag¬ 
gravate  the  effects  of  the  opium.  The  smallest  fatal  dose  of  the 
tincture  in  an  adult,  which  I  have  found  recorded,  is  two  drachms. 
The  case  is  reported  by  Dr.  Skae.  (Ed.  Med.  and  Surg.  Joum.,  July 
1840.)  The  patient  was  a  robust  man,  aged  fifty-six; — he  swallowed 
the  tincture  at  ten  in  the  evening,  and  died  under  the  usual  symptoms 
the  following  morning ;  the  case  thus  lasting  only  twelve  hours.  The 
quantity  actually  swallowed,  however,  appears  to  be  involved  in  some 
doubt;  for  it  is  subsequently  stated  (p.  160)  that  half  an  ounce  of 
laudanum  may  have  been  taken.  One  fact  was  ascertained  by  Dr. 
Skae,  of  some  medico-legal  importance ; — that  the  individual  rose  from 
his  bed  and  moved  about  at  least  two,  and  probably  three  hours,  after 
having  taken  the  poison  (see  ante,  p.  583),  showing  thereby  that 
stupor  had  not  supervened  at  this  time.  Opium,  as  meconate  of  mor¬ 
phia,  was  detected  in  the  stomach.  In  another  instance,  in  which  the 
quantity  taken  was  probably  equally  small,  and  ultimately  proved  fatal, 
the  patient  was  able  to  converse  cheerfully  and  readily  with  a  neigh- 
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born*  two  hours  after  she  had  swallowed  the  poison.  In  a  case  which 
I  lately  had  to  investigate,  a  woman  died  in  twenty-two  hours  after 
taking  half  an  ounce  of  tincture  of  opium  hy  mistake  for  tincture  of 
rhubarb. 

Recovery  from  large  doses. — Very  large  doses  of  the  tincture  have 
been  frequently  taken  without  proving  fatal.  At  St.  Thomas’s  Hos¬ 
pital,  a  few  years  since,  two  women  were  brought  in,  who  had  each 
swallowed  an  ounce  of  the  tincture  :  they  both  recovered.  (Med.  Gaz. 
xix.  264.)  Several  similar  cases  have  occurred  at  Guy’s  Hospital. 
In  July,  1841,  a  man  was  admitted,  who  had  swallowed  one  ounce 
and  a  half  of  the  tincture.  Vomiting  came  on,  but  he  was  not  brought 
to  the  hospital  until  twelve  hours  after  he  had  taken  the  poison. 
The  stomach-pump  was  employed,  and  even  under  these  disadvantageous 
circumstances  he  recovered.  Neither  the  matter  then  vomited,  nor 
the  liquid  brought  off  by  the  instrument,  contained  any  trace  of  opium 
or  of  meconate  of  morphia,  although  the  quantity  examined  amounted 
to  six  ounces.  About  the  same  time  a  woman  was  brought  in,  who 
had  swallowed  ten  drachms  of  laudanum  hy  mistake  for  tincture  of 
rhubarb.  Vomiting  ensued,  and  she  did  well.  It  appears  reasonable 
to  attribute  these  recoveries  from  large  doses  to  speedy  vomiting,  or 
to  the  treatment  employed  ;  hut  this  explanation  will  not  always  be 
applicable.  A  case  occurred  to  Dr.  Young  (Med.  Gaz.  xiv.  655),  in 
wdiich  a  young  lady  took  an  ounce  of  laudanum  in  whiskey,  and  reco- 

Ivered  in  five  days :  there  was  no  vomiting,  and  the  cause  of  the  symp¬ 
toms  was  not  even  suspected  until  she  had  recovered  from  her  stupor, 
and  confessed  that  she  had  taken  the  poison.  Another  case  occurred 
at  the  Westminster  Hospital,  in  December  1843  (Lancet,  Dec.  1843), 
in  which  a  woman,  aged  twenty-five,  was  brought  into  that  institu¬ 
tion  while  labouring  under  symptoms  of  poisoning  by  opium.  She 
was  perfectly  comatose,  the  features  devoid  of  expression,  the  lips 
purple,  and  the  pupils  contracted  to  the  size  of  a  pin’s  head.  The  eyes 
were  everted  and  fixed.  Sulphate  of  zinc  and  tartar  emetic  were  given 
without  effect,  and  the  stomach-pump  was  not  brought  into  use  until 
about  an  hour  after  her  admission.  The  contents  of  the  stomach 
were  entirely  free  from  the  smell  of  opium.  The  woman  was  kept 
roused,  coffee  was  administered,  and  she  recovered.  It  was  ascer¬ 
tained  that  she  had  swallowed  one  ounce  of  laudanum,  but  at  what 
time  before  her  admission,  is  not  stated.  It  is  difficult  to  say  on  what 
the  recovery  of  this  woman  depended;  for  a  very  long  time  had 
elapsed  before  the  contents  were  removed  from  the  stomach,  and  then 
there  was  no  trace  of  opium  to  he  perceived  hy  the  smell.  Two  cases 
of  recovery  in  young  men  are  reported  hy  Mr.  Kirby,  in  which  an 
ounce  and  a  half  of  the  tincture  had  been  swallowed.  They  were 
seen  immediately,  and  owed  their  recovery  to  energetic  treatment. 
(Dub.  Med.  Press,  Dec.  24,  1845,  407.)  The  following  instance  of 
recovery  from  an  excessive  dose  of  opium,  was  privately  communicated 
to  me  a  few  years  since  by  one  of  my  class.  A  medical  student,  after 
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a  hearty  supper,  at  nine  o’clock  in  the  evening,  swallowed/i^r  ounces 
of  tincture  of  opium  (P.  L.),  made  by  himself  from  opium  procured  at 
a  respectable  druggist’s.  He  went  to  bed  and  slept  until  six  o’clock 
the  next  morning,  when  he  was  awakened  by  a  feeling  of  nausea.  He 
then  vomited  freely ;  and,  as  he  supposed,  the  whole  of  the  contents 
of  the  stomach,  smelling  strongly  of  opium,  were  ejected.  He  per¬ 
fectly  recovered  without  feeling  any  other  symptom  than  inability  for 
muscular  exertion.  This  is  the  largest  dose  which  I  have  ever  known 
to  he  taken  without  fatal  consequences  ensuing ;  and  it  is  remarkable, 
that  the  opium  should  have  remained  so  many  hours  on  the  stomach 
without  causing  serious  symptoms  and  death. 

Conditions  which  modify  the  effects  of  opium, — There  are  some 
facts  connected  with  the  fatal  doses  of  this  poison  in  adults  which 
deserve  consideration.  The  effects  of  the  drug  vary  with  age,  idiosyn¬ 
crasy,  habit,  state  of  health  or  disease,  and  mode  of  combination.  The 
aged  and  the  young  are  much  more  strongly  affected  by  opium  than 
adults,  and  very  small  doses  will  suffice  to  kill  individuals  at  the  extremes 
of  life.  With  respect  to  idiosyncrasy,  (see  page  82,  ante),  its  influence 
over  the  properties  of  this  drug  might  he  illustrated  by  numerous 
cases.  Some  persons  cannot  hear  the  smallest  doses  of  opium  without 
suffering  from  the  most  intense  headache,  and  other  painful  symptoms. 
Dr.  Christison  states  that  he  is  acquainted  with  a  gentleman  who,  even 
when  in  a  state  of  perfect  health,  cannot  take  seven  drops  of  laudanum 
{one-third  of  a  grain  of  opium)  without  being  narcotized.  Two 
instances  have  just  been  mentioned  where  half  a  grain  and  one  grain 
respectively  occasioned  alarming  symptoms  in  adults.  The  following 
is  another  instance  of  more  recent  occurrence,  in  a  case  reported  by 
Dr.  Steinthal.  (Casper’s  Wochenschrift,  Mai  1845,  p.  294.)  A 
man  who  had  been  suffering  from  piles,  was  ordered  a  starch-clyster 
containing  only  one  grain  of  pure  opium.  In  about  half  an  hour  after 
its  administration  the  patient  was  found  in  a  partial  state  of  narcotism. 
There  was  pain  in  the  head,  which  felt  hot,  the  eyes  were  red  and 
suffused,  glassy-looking,  and  half  open ;  the  face  flushed  ;  tongue  dry ; 
and  there  was  a  painful  tenderness  both  in  the  head  and  face  on  the 
slightest  motion.  The  man  was  talkative  and  incoherent ;  still  having 
sufficient  sense  to  put  out  his  tongue  when  desired.  There  was  com¬ 
plete  loss  of  power  in  the  upper  and  lower  extremities,  and  the  man 
was  in  a  half-stupefied  condition.  A  strong  cup  of  coffee  (half  an 
ounce  to  a  cup)  roused  him  for  a  time ;  hut  in  a  quarter  of  an  hour 
symptoms  of  narcotism  again  appeared,  and  continued  for  two  hours. 
The  man  fell  asleep,  and  awoke  somewhat  refreshed,  but  he  had  still 
lost  all  power  of  exerting  himself:  he  slowly  recovered  from  the  effects 
of  the  dose.  It  has  been  suggested  that  opium  exerts  a  greater  pro¬ 
portional  effect  administered  by  the  rectum  than  by  the  stomach,  but 
there  is  nothing  to  support  this  view ;  on  the  contrary,  the  results  of 
practice  are  decidedly  adverse  to  it.  Cases  in  which  this  increased 
effect  has  been  observed  may  be  of  an  idiosyncratic  nature. 
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From  these  facts  it  is  obvious  that  a  very  small  dose,  i.  e.  from  two 
to  three  grains,  would  in  such  cases  suffice  to  kill  an  adult :  and 
death  might  possibly  follow  from  the  effects  of  one  grain.  This  in¬ 
ference  must  not,  however,  be  strained  too  far :  before  it  is  admitted 
there  should  be  some  good  reason  from  other  sources  to  believe  that 
idiosyncrasy  exists, — a  fact  which  may  be  commonly  ascertained  with 
respect  to  adults. 

Some  remarkable  results  connected  with  the  effect  of  habit  on  the 
fatal  dose  of  opium,  have  been  elsewhere  detailed.  (See  page  81,  ante.) 
It  is  popularly  known  that  opium-eaters  will  bear  very  large  doses 
with  impunity.  It  would  take  a  dose  of  some  ounces  to  kill  such 
individuals.  The  Turks  begin  with  from  one  to  two  or  three  grains, 
and  increase  the  quantity  gradually  until  it  amounts  to  two,  three,  or 
in  many  instances  six  drachms.  From  three  to  eight  ounces  of  lau¬ 
danum  are  set  down  as  the  regular  daily  allowance  of  an  English 
opium-eater.  The  following  case  is  mentioned  by  Mr.  Kirby.  A 
gentleman,  of  a  very  haggard,  sallow,  gloomy  appearance,  and 
trembling  all  over,  entered  a  druggist’s  shop  and  asked  for  an  ounce 
of  laudanum,  which  was  properly  refused  without  medical  sanction. 
He  then  asked  to  be  shown  how  much  an  ounce  wras,  and  when  it 
stood  before  him,  measured  in  a  graduated  glass,  he  seized  it  from 
the  counter,  and  eagerly  swallowed  it.  The  druggist  was  struck 
powerless.  The  gentleman,  seeing  his  great  alarm,  assured  him  it  was 
needless,  as  he  had  been  a  long  time  an  opium-eater,  and  took,  twice 
daily,  as  much  as  he  had  just  drunk.  He  remained  for  half  an  horn 
in  conversation  with  the  druggist,  who  was  surprised  to  observe  the 
wonderful  changes  which  so  short  a  period  had  made  in  his  visitor, 
whose  manner  became  animated,  at  the  same  time  that  his  face  became 
plump  and  suffused  with  a  pleasing  blush.  (Dub.  Med.  Press,  Dec.  24, 
1845,  p.  407.) 

Certain  forms  of  disease  are  observed  to  aggravate  the  effects  of  this 
drug,  and  to  increase  its  poisonous  properties.  Thus  it  would  be  dan¬ 
gerous  to  employ  it  where  there  are  any  symptoms  indicative  of  fulness 
of  the  vessels  of  the  brain.  In  certain  chronic  diseases  of  the  lungs, 
attended  with  cough  and  expectoration,  especially  in  aged  persons, 
opium  in  ordinary  or  even  in  small  doses  has  been  observed  to  have 
a  very  dangerous  effect :  it  tends  to  produce  asphyxia.  This  fact  is  of 
importance,  because  in  the  first  place  it  may  explain  why  death  occurs 
from  a  small  dose,  and  secondly  it  will  exonerate  the  dispenser  of  the 
drug  from  the  charge  of  having  made  a  mistake,  or  given  an  overdose. 
Medical  men  ought  to  be  aware  of  this  singular  influence  of  disease  : 
by  the  want  of  attention  to  it  they  may  expose  themselves  to  a  charge 
of  malapraxis.  There  are  doubtless  other  diseases  which  exert  a  similar 
influence,  but  they  are  unknown. 

On  the  other  hand,  disease  sometimes  exerts  a  contrary  influence. 
In  colic,  delirium  tremens,  hydrophobia,  and  tetanus,  there  is  a  re¬ 
markable  insensibility  to  the  operation  of  this  drug,  owing  to  the  excited 
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state  of  the  nervous  system.  In  the  two  last-mentioned  diseases, 
opium,  in  order  to  produce  any  effect  whatever,  is  often  given  in  doses 
which  would  he  certainly  poisonous  to  the  individual  in  health. 

Lastly,  the  operation  of  opium  is  much  modified  by  combination 
with  other  substances.  Its  narcotic  properties  are  diminished  by  com¬ 
bination  with  tartar  emetic,  ipecacuanha,  camphor,  astringent  powders, 
and  aromatics. 

Action  of  opium  on  infants. — As  connected  with  this  subject,  it  is 
important  for  a  medical  jurist  to  bear  in  mind,  that  infants  and 
young  persons  are  liable  to  be  killed  by  very  small  doses  of  opium ; 
they  appear  to  be  peculiarly  susceptible  of  the  effects  of  this  poison. 
Dr.  Ramisch,  of  Prague,  met  with  an  instance  of  a  child  four  months 
old,  that  was  nearly  killed  by  the  administration  of  one  grain  of 
Dover’s  powder,  containing  only  the  tenth  part  of.  a  grain  of 
opium ; — the  child  suffered  from  stupor  and  other  alarming  symp¬ 
toms.  The  following  case  occurred  in  June,  1832.  Four  grains  of 
Dover’s  powder  (containing  less  than  half  a  grain  of  opium)  were 
given  to  a  child  four  years  and  a  half  old.  It  soon  became  comatose, 
and  died  in  seven  hours.  Death  was  referred  to  inflammation  of  the 
throat,  and  the  jury  returned  the  usual  unmeaning  verdict  of  “  Died 
by  the  visitation  of  God but  there  was  no  doubt  from  the  evidence 
that  death  was  caused  by  the  opiate  medicine.  Dr.  Kelso  also  met 
with  an  instance  where  a  child,  nine  months  old,  was  lolled  in  nine 
hours  by  four  drops  of  laudanum,  equal  to  only  one-fifth  part  of  a 
grain  of  opium :  it  was  much  convulsed  before  death.  A  case  is 
referred  to  in  a  late  number  of  the  Medical  Gazette,  in  which  two 
drops  of  laudanum,  equal  to  the  tenth  part  of  a  grain  of  opium,  killed 
an  infant.  The  following  is  a  more  recent  illustration  of  the  fatal 
effects  of  a  similar  dose.  A  nurse  gave  to  an  infant,  five  days  old, 
two  drops  of  laudanum,  about  three  o’clock  in  the  morning.  Five 
hours  afterwards  the  child  was  found  by  the  medical  attendant  in  a 
state  of  complete  narcotism.  It  was  revived  by  a  cold  bath,  but  a 
relapse  came  on,  and  it  died  the  same  evening,  about  eighteen  hours 
after  the  poison  had  been  given  to  it.  On  inspection,  the  brain  and 
abdominal  viscera  were  found  in  a  perfectly  healthy  state,  and  there 
was  no  smell  of  opium  in  the  stomach.  (Prov.  Med.  Jour.  Oct.  28, 
1846,  p.  519.)  The  fatal  dose  here,  as  in  the  former  case,  was  equal 
to  the  tenth  of  a  grain  of  opium,  and  to  only  an  infinitesimal  dose  of 
morphia ! 

Another  case  is  reported  (Lancet,  Feb.  1842)  in  which  a  child,  two 
days  old,  was  killed  by  a  dose  of  a  mixture  containing  one  minim  and 
a  half  of  tincture  of  opium,  equal  to  the  twelfth  part  of  a  grain.  The 
child  was  seized  with  narcotism,  followed  by  coma,  and  died  in  fourteen 
hours.  There  are  no  appearances  in  the  body  under  these  circum¬ 
stances  to  indicate  the  cause  of  death,  and  it  is  not  very  likely  that  the 
poison,  when  taken  in  so  small  a  quantity,  could  be  chemically  detected 
by  the  odour  or  tests.  Dr.  Pereira  saw  a  case  in  which  a  powerful 
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effect  was  produced  upon  an  infant  by  one  drop  of  the  tincture  of 
opium,  (Op.  cit.  ii.  1773) ;  and  Dr.  Merriman  met  with  an  instance 
where  a  child,  a  month  old,  was  thrown  into  excessive  stupor  by  a 
single  drop  of  the  tincture  (equal  to  the  twentieth  part  of  a  grain  of 
opium)  contained  in  a  dose  of  mixture  prescribed  for  it.  He  met  with 
two  instances  where  death  was  caused  by  a  very  small  dose  of  Godfrey’s 
cordial,  which  contains  opium.  In  1837,  an  inquest  was  held  in  this 
city  on  an  infant,  aged  four  months,  which  was  killed  by  half  a  tea¬ 
spoonful  of  Godfrey’s  cordial.  It  was  properly  stated  by  the  medical 
witnesses,  that  the  proportion  of  opium  in  this  instance  was  not  more 
than  half  a  grain  to  an  ounce ;  and  one  professed  himself  ready  to 
swear,  that  half  a  teaspoonful  could  not  have  caused  the  death  of  the 
child.  It  is  obvious,  from  what  has  been  said  above,  that  great  cau¬ 
tion  should  be  exercised  in  expressing  an  opinion  as  to  the  quantity 
required  to  destroy  the  life  of  an  infant.  Six  cases  are  quoted  in  the 
Provincial  Journal,  (April  8,  1846,  p.  163),  which  show  the  serious 
effects  of  small  doses  on  young  children  :  two  of  these  proved  fatal. 
We  cannot  measure  the  effects  of  opium  on  infants,  by  what  we 
observe  in  adults  :  but  still  we  find,  that  in  spite  of  the  accumulation  of 
numerous  facts,  like  those  above  related,  there  is  often  a  disposition  in 
medical  witnesses  to  refer  the  death  of  a  child  in  such  cases  to  natural 
disease,  because  the  quantity  of  opium  taken,  happened  to  be  small. 
As  a  proof  of  this  may  be  mentioned  the  following  case.  A  woman 
gave  a  child  four  weeks  old  a  narcotic  draught,  containing  an  eighth 
of  a  grain  of  opium  and  as  much  hyoscyamus.  The  child  fell  fast 
asleep,  and  died  comatose  in  twelve  hours.  Contrary  to  well-ascer¬ 
tained  facts,  the  physician  declared  that  the  child  could  not  have  been 
poisoned  by  so  small  a  dose !  A  case  was  tried  at  the  Chester  Summer 
Assizes,  1847  {Reg.  v.  Deags),  in  which  this  question  was  put  to  a  me¬ 
dical  witness.  He  was  asked  whether  four  drops  of  tincture  of  opium 
would  kill  an  infant,  and  properly  replied  in  the  affirmative.  The 
mother  was  charged  with  the  mnrder,  but  acquitted.  The  learned 
judge  on  this  occasion  held,  that  the  careless  or  negligent  administra¬ 
tion  of  the  drug  by  a  mother  could  not  be  manslaughter,  even  al¬ 
though  the  dose  might  prove  fatal.  If  she  gave  it  with  intention  to 
injure  the  child,  then  it  would  be  murder ;  otherwise  she  must  be 
acquitted.  The  same  medicine  given  carelessly  by  a  nurse  or  stranger, 
might  justify  a  verdict  of  manslaughter. 

Dr.  J.  B.  Beck  has  lately  published  in  the  New  York  Journal  of 
Medicine,  some  excellent  remarks  upon  the  effects  of  opium  on  the 
infant  subject.  He  shows  that  while  this  drug  has  a  much  greater 
influence  on  an  infant  than  on  an  adult,  in  consequence  of  the  greater 
impressibility  of  the  nervous  system,  it  is  at  the  same  time 
much  more  uncertain  in  its  operation  ;  and  it  is  thus  liable  to  prove 
fatal  in  very  small  doses.  Among  the  instances  which  he  has  accu¬ 
mulated,  illustrative  of  the  powerful  action  of  the  drug,  he  mentions 
one  where  a  young  child  was  narcotized  by  fifteen  drops  of  paregoric- 


602  OPIUM.  PERIOD  AT  WHICH  DEATH  TAKES  PLACE, 

elixir,  equal  to  the  sixteenth  part  of  a  grain  of  opium.  This  essay 
has  been  republished  iu  the  Medical  Gazette  for  March  1844,  (vol.  xxxiii, 
p.  767).  A  case  will  he  presently  related,  in  which,  under  judicious 
treatment  and  adverse  circumstances,  a  child  of  nine  months  recovered 
after  having  swallowed  twenty- five  minims  of  laudanum  (p.  604). 

Effects  of  divided  doses. — The  quantity  of  this  poison  required  to 
destroy  life  may  present  itself  to  a  medical  jurist  as  a  question  under 
another  form ;  namely,  whether  a  quantity,  which,  if  taken  at  once 
would  suffice  to  kill,  will  prove  equally  fatal  when  administered  at 
certain  intervals  in  divided  doses.  This  question  is  especially  impor¬ 
tant  in  relation  to  the  effects  of  opiate  mixtures  or  powders  on  young 
children.  There  are  hut  few  facts  on  record  in  reference  to  it ;  but 
judging  from  the  known  operation  of  other  poisons, — from  one  case 
of  poisoning  by  opium,  and  another  by  muriate  of  morphia, — it  ap¬ 
pears  to  me  certain,  when  the  intervals  at  which  these  divided  doses 
are  given  are  so  short  that  the  patient  has  scarcely  recovered  from 
the  effects  of  one  before  another  is  administered, — that  the  poison 
may  destroy  life  when  the  whole  quantity  has  been  taken,  although 
each  dose  individually  might  have  been  harmless.  If  a  sufficient 
time  has  elapsed  between  the  doses,  for  the  patient  to  recover  entirely 
from  the  effects,  there  may  be  some  doubt  whether  death  wrould  fol¬ 
low  ;  although  it  caunot,  I  think,  be  denied  that  opium  may  possess 
an  accumulative  power.  (See  case,  ante,  p.  595  ;  also  Pharm.  Journ., 
April  1845.)  The  whole  quantity  taken  at  once,  might  kill  in  a  few 
hours  ;  while,  in  divided  doses,  it  might  not  prove  fatal  until  after  a 
longer  period.  (See  case,  post,  Muriate  oe  Morphia.)  The  nature 
of  the  symptoms,  as  well  as  the  time  of  their  occurrence  after  taking 
the  medicine,  and  their  aggravation  after  each  dose,  are  the  facts  upon 
which  a  medical  jurist  should  chiefly  rely  in  forming  an  opinion  as  to 
the  cause  of  death.  The  post-mortem  appearances  in  the  body  seldom 
furnish  any  information ;  and  the  poison  is  never  likely  to  be  disco¬ 
vered  in  the  stomach,  since  if  it  exist  at  all,  it  can  only  be  in  minute 
fractional  parts  of  a  grain.  It  need  hardly  be  observed,  in  reference 
to  this  question,  that  when  the  quantity  of  poison  taken  at  one  dose  is 
not  sufficient  to  kill,  it  is  not  likely  that  death  will  follow  from  the 
medicine  being  given  at  distant  intervals  in  divided  doses. 

period  at  which  death  takes  place. 

It  has  been  remarked  that  most  cases  of  poisoning  by  opium  prove 
fatal  in  from  about  six  to  twelve  hours.  Those  who  recover  from  the 
stupor,  and  survive  longer  than  this  period,  generally  do  well ;  but 
from  some  cases  which  have  occurred,  it  would  seem  that  there  may 
be  a  partial  recovery,  and  afterwards  a  relapse,  (ante,  p.  583.)  The 
symptoms,  however,  generally  progress  steadily  to  a  fatal  termination, 
or  the  stupor  suddenly  disappears,  vomiting  ensues,  and  the  individual 
recovers.  Several  instances  are  recorded  of  this  poison  having  de¬ 
stroyed  life  in  from  seven  to  nine  hours.  One  has  lately  occurred 
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within  my  knowledge  in  which  an  adult  died  in  five  hours  after  taking 
the  drug  prescribed  for  him  by  a  quack.  Dr.  Christison  met  with  a  case 
which  could  not  have  lasted  above  five,  and  another  is  mentioned  by 
him  which  lasted  only  three  hours.  Dr.  Beck  quotes  a  case  which 
proved  fatal  in  two  hours  and  a  half.  (Beck,  Med.  Jur.  873.)  The 
most  rapid  case  of  death  yet  reported  was  that  of  a  soldier  who  was 
accidentally  poisoned,  in  September  1846,  in  the  Hospital  of  Yal  de 
Grace.  It  appears  that  he  swallowed  by  mistake  about  an  ounce  of 
laudanum,  and  died  in  convulsions  in  three-quarters  of  an  hour  after¬ 
wards.  (Journal  de  Medecine,  Octohre  1846,  p.  475.)  It  is  possible 
that  the  drug  may  kill  even  with  greater  rapidity  than  this  ;  hut  as  a 
medico-legal  fact,  we  are  at  present  entitled  to  state,  that  it  has  de¬ 
stroyed  life  within  the  short  period  above  mentioned.  On  the  other 
hand,  the  cases  are  sometimes  much  protracted.  There  are  several  in¬ 
stances  of  death  in  fifteen  or  seventeen  horns.  I  have  known  one  case 
fatal  in  twenty -two  hours,  and  among  those  collected  by  Dr.  Christison 
the  longest  lasted  twenty-four  hours.  (Op.  cit.  712.)  In  eight  fatal 
cases  of  poisoning  by  opium  reported  by  Dr.  Beck,  the  smallest  quan¬ 
tity  taken  was  one  drachm, — the  largest,  one  ounce  and  a  half.  The 
shortest  time  between  the  taking  of  the  poison  and  death  was  eight 
hours, — the  longest  twenty  hours, — the  average  time  of  six  cases 
fourteen  hours.  (Dub.  Med.  Press,  May  1845.)  In  the  same  journal 
it  is  stated,  on  Dr.  Beck’s  authority,  that  out  of  thirty-nine  fatal  cases 
of  poisoning  by  laudanum,  the  smallest  quantity  taken  was  one  drop, 
the  largest  sixteen  ounces.  The  shortest  period  for  death  was  two 
hours ,  the  longest  forty-eight  hours ;  average  of  twenty-three  cases, 
twelve  hours.  These  cases  lose  their  interest,  as  the  details  are  not 
quoted. 

TREATMENT. 

The  first  object  is  to  remove  the  poison  by  the  stomach-pump,  or 
in  the  case  of  an  infant,  by  a  catheter,  as  speedily  as  possible.  This 
instrument  should  be  employed  until  the  water  used  for  washing  out 
the  organ  has  no  longer  the  colour  or  smell  of  opium.  The  entire 
absence  of  the  drug  may  be  perhaps  better  indicated  by  adding  to  the 
liquid  a  few  drops  of  a  solution  of  a  persalt  of  iron.  If  no  red  colour 
be  produced,  there  is  reason  to  believe  that  there  is  no  meconic  acid, 
and  therefore  no  opium,  present.  (See  tests  for  Meconic  Acid.) 
In  thus  removing  the  poison,  we  at  once  arrest  the  progress  of  ab¬ 
sorption.  Emetics  are  of  no  service  unless  the  individual  possesses 
the  power  of  swallowing.  Occasional  doses  of  sulphate  of  zinc  may 
then  be  given  to  him,  and  in  the  intervals,  a  decoction  of  strong  coffee 
or  tea.  Cold  affusion  on  the  head,  chest,  and  spine,  has  been  adopted 
with  great  success,  and  in  infants  the  plunging  of  the  body  into  a  warm 
bath,  and  suddenly  removing  it  from  the  water  into  the  cold  air,  has 
been  found  a  most  effectual  means  of  rousing  the  child.  (Med.  Gaz. 
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xxv.  878.)  Flagellation  to  the  palms  of  the  hands  and  soles  of  the 
feet  or  the  back,  has  also  been  successfully  employed.  A  common  way 
of  rousing  an  adult  is  to  cause  him  to  keep  in  continual  motion,  by 
making  him  walk  between  two  assistants.  Above  all  things,  the  ten¬ 
dency  to  fall  into  a  state  of  lethargy  must  be  prevented.  If  called  to 
a  person  already  in  a  lethargic  condition,  the  application  of  shocks  to 
the  head  and  spine  by  an  electro-magnetic  apparatus  will  be  found  most 
effectual.  It  has  in  several  instances  led  to  the  recovery  of  an  indi¬ 
vidual  when  in  an  almost  hopeless  condition.  (See  p.  81,  ante.)  As 
an  illustration  of  the  effects  of  an  overdose  of  this  drug  on  young 
children,  and  of  the  benefits  derivable  from  the  electro-magnetic  treat¬ 
ment,  the  following  case,  reported  by  Mr.  Colahan,  will  be  found  of 
some  interest.  (Dub.  Med.  Press,  April  22,  1846,  244.) 

A  healthy  child,  aged  nine  months,  had  given  to  it  by  its  mother, 
at  one  o’clock  a.m.,  twenty-five  minims  of  laudanum  to  procure  sleep. 
The  laudanum  was  examined  by  Dr.  Christison,  and  found  to  be  of  the 
usual  strength.  A  short  time  after  its  administration,  the  mother’s 
attention  was  attracted  to  the  child  from  its  unusually  loud  breathing. 
The  child  was  then  applied  to  the  breast,  which  it  received  with  its 
usual  avidity,  after  which  it  was  placed  in  bed,  when  natural  sleep  was 
supposed  to  be  enjoyed,  and  so  continued  undisturbed  for  six  hours. 
At  seven  a.m.,  the  patient’s  respiration  becoming  more  oppressed,  and, 
as  it  was  not  sensible  to  impressions  after  being  removed  from  bed, 
the  mother  called  on  Mr.  Colahan  to  see  her  child,  which  she  said  had 
been  ill  since  the  previous  night.  At  eight  a.m.  it  presented  the 
following  appearances : — Countenance  pale  and  placid,  with  an  expres¬ 
sion  of  deep  and  perfect  repose ;  eyelids  closed :  it  appeared  to  be  in  a 
peculiar  slumber,  from  which,  when  aroused,  it  evidenced  a  constant 
tendency  to  sleep ;  the  respirations  were  hurried,  at  times  stertorous, 
and  occasionally  accompanied  with  distinct  stridor ,  with  signs  of  intense 
bronchial  irritation,  and  copious  mucous  secretion  without  expectora¬ 
tion  ;  pulse  rapid  and  distinct,  with  hot  skin.  The  child  had  been 
under  the  influence  of  laudanum  for  seven  hours  and  a  half,  when  eme¬ 
tics,  flagellation,  and  cold  affusion,  were  resorted  to.  Vomiting  was 
excited  with  evident  relief,  and  renewed  by  the  cold  affusion.  This 
state  of  restored  consciousness  was  always  imperfect,  and  was  speedily 
followed  by  lethargy  and  profound  coma  when  the  stimulating 
influence  was  withdrawn.  The  pupils  were  contracted,  and  the  retina 
was  insensible  to  the  stimulus  of  light.  This  treatment  was  continued 
for  two  hours  incessantly,  when  sensibility,  although  imperfect,  was 
easily  excited.  At  one  p.m.,  the  insensibility  and  torpor  had  evidently 
increased,  with  signs  of  cerebral  congestion.  The  previous  excitants, — 
the  internal  use  of  ammonia,  &c.  &c.,  with  inhalation  of  its  vapour, 
now  seemed  useless,  and  signs  of  revival  wrere  with  difficulty  produced. 
Congestion  with  consequent  sopor  increasing,  with  an  evident  decrease 
of  vital  energy,  the  child  was  brought  to  the  hospital,  and  subjected 
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to  the  action  of  an  electro-magnetic  coil  apparatus.  The  strength  of 
the  electric  current  was  at  first  comparatively  feeble ;  the  shock  caused 
by  its  influence,  although  perceptible,  was  slight,  and  proportionally 
diminished  after  application  to  the  different  sensitive  parts  of  the 
body.  The  strength  of  the  battery  was  now  increased  by  sulphuric 
acid,  and  a  rapid  current  of  electricity  developed,  to  the  powerful  sti  ¬ 
mulus  of  which  the  infant  was  exposed,  alternately  applied  to  different 
parts.  The  physiological  effect  was  now  apparent ;  and  it  was  not 
until  the  regulator  was  moved  to  its  highest  point,  and  the  flow  of 
electricity  had  reached  its  maximum  intensity,  that  complete  signs  of 
revival  were  produced,  causing  involuntary  muscular  contractions, 
■with  frequent  voluntary  efforts  of  the  child  to  get  released  from  its 
painful  position.  The  galvanic  influence  was  continued  for  five  hours, 
bv  which  time  sensibility  returned,  with  restoration  of  the  functions  of 
the  nervous  centres.  Gradual  and  progressive  recovery  continued,  and 
in  a  few  days  the  infant  was  perfectly  convalescent. 

In  a  case  in  which  two  ounces  and  a  half  of  laudanum  had  been 
taken,  and  the  patient  refused  to  submit  to  the  usual  treatment,  an 
emetic  was  injected  per  anum,  audit  is  reported,  with  success.  (Med. 
Gaz.  viii.  12.)  Artificial  inflation  of  the  lungs  has  been  employed  in 
the  lethargic  state,  but  it  is  of  doubtful  benefit,  since  the  great  object  is 
to  apply  a  direct  stimulus  to  the  nervous  system.  Bleeding  should 
not  be  resorted  to  until  after  the  poison  has  been  completely  removed 
from  the  stomach,  as  the  abstraction  of  blood  acts  injuriously  by  tend¬ 
ing  to  promote  absorption.  It  is,  indeed,  only  justifiable  when,  during 
the  second  stage,  there  is  a  strong  and  full  pulse,  with  symptoms  indica¬ 
tive  of  cerebral  congestion.  If  the  pulse  should  become  feeble,  and  sink 
after  the  abstraction  of  a  small  quantity  of  blood,  the  operation  should  be 
carried  no  farther.  There  are  very  few  cases  in  which  bleeding  is  neces¬ 
sary,  and,  as  Mr.  Bullock  has  remarked,  its  tendency  is  rather  to  protract 
recovery.  (Med.  Gaz.  xix.  264.)  Its  indiscriminate  application  is 
decidedly  injurious.  When  there  are  signs  of  recovery,  ammonia  ap¬ 
plied  on  rags  to  the  nostrils,  and  frictions  to  the  chest  with  the  com¬ 
pound  camphor  liniment,  will  aid  in  restoring  the  patient.  Cataplasms 
of  mustard  and  cayenne  pepper  have  been  applied  with  advan¬ 
tage.  The  means  above  stated,  variously  employed,  have  been  found 
eminently  successful ;  but  especially  the  removal  of  the  poison  by  the 
stomach-pump.  Out  of  numerous  cases  of  poisoning  by  opium,  brought 
to  Guy’s  Hospital,  but  very  few  have  proved  fatal,  even  when  the 
remedial  treatment  was  applied  late.  Antidotes  are  of  little  avail. 
(See  p.  81,  ante.)  Vinegar  was  formerly  recommended,  but  it  is 
known  to  be  a  powerful  solvent  of  morphia  and  other  poisonous  alka¬ 
loids.  Its  use,  therefore,  has  long  been  abandoned  as  decidedly  ob¬ 
jectionable.  A  case  of  poisoning  by  laudanum  has  been  lately  reported, 
in  the  treatment  of  which  vinegar  was  given  in  two-ounce  closes  every 
half-hour.  The  effect  was  to  increase  the  stupor,  and  other  bad  symp¬ 
toms.  (Med.  Gaz.  xxxviii.  683.)  Orfila  has  recommended  tannin  in 
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the  form  of  galls,  oak  bark,  cinchona,  or  very  strong  black  tea,  as  a 
chemical  antidote,  because  it  has  the  property  of  precipitating  morphia 
from  its  solution  in  the  form  of  a  comparatively  insoluble  tannate.  If 
this  substance  has  acted  beneficially,  it  has  most  probably  been  by  its 
stimulant  and  astringent  properties.  At  any  rate,  as  the  tannate  of 
morphia  is  not  more  insoluble  than  the  pure  alkaloid  itself  (an  active 
poison),  which  requires  1000  parts  of  water  to  dissolve  it,  and  it  is 
perfectly  soluble  in  the  acid  secretions  of  the  stomach,  it  is  difficult  to 
admit  Orfila’s  chemical  explanation. 

The  best  liquid  for  exhibition,  is  undoubtedly  a  very  strong  decoction 
of  coffee.  This  operates  as  a  safe  and  excellent  stimulant  when  the 
power  of  deglutition  is  retained. 

It  has  been  long  known  that  the  vegetable  alkaloids  underwent  de¬ 
composition  by  chlorine,  and  M.  Tlandin  has  recently  announced  that 
when  morphia  dissolved  in  a  weak  acid  is  combined  with  any  alkaline 
hypochlorite,  it  is  liable  to  be  decomposed  and  rendered  inert.  He 
suggests,  therefore,  that  acetic  or  any  other  weak  acid  might  be  safely 
used  in  poisoning  by  opium  or  morphia,  provided  it  was  combined 
with  one  of  those  salts.  (Gaz.  Med.  Juillet  31,  1847,  620.)  It  ap¬ 
pears  to  me  that  it  woidd  be  decidedly  objectionable  to  administer  as 
an  antidote  a  hypochlorite  with  any  acid  (p.  284,  ante).  We  might 
as  well  exhibit  chlorine  at  once ;  and  as  to  the  beneficial  operation  of 
such  a  mixture,  this  remains  yet  to  be  established  by  experiment. 

In  a  late  number  of  the  Gazette  Medicale,  M.  Bouchardat  has  re¬ 
commended  the  employment  of  the  ioduretted  iodide  of  potassium  as 
an  antidote.  According  to  him,  this  solution  forms  insoluble  and  inert 
compounds  with  the  alkaloids,  especially  with  morphia.  The  product, 
he  states,  is  even  insoluble  in  weak  acids.  The  proportions  which  he 
recommends  are,  iodine  three  grains,  iodide  of  potassium  six  grains, 
water  one  pint.  It  is  recommended  to  be  given  in  doses  of  a  wine- 
glassful,  and  vomiting  should  at  the  same  time  be  promoted  by  emetics. 
(Janvier  9,  1847,  p.  31.) 

POISONING  BY  POPPIES. 

The  heads  of  the  white  poppy,  grown  in  this  country,  contain  me- 
conate  of  morphia.  They  yield  an  inspissated  extract  called  English 
opium,  which,  according  to  Mr.  IJennell,  contains  five  per  cent,  of 
morphia.  The  white  poppy-heads,  therefore,  yield  to  water  in  the 
form  of  decoction,  a  poisonous  salt  capable  of  acting  deleteriously  on 
young  children.  Many  cases  of  poisoning  have  occurred  from  the  in¬ 
judicious  use  of  Syrup  of  poppies,  which  is  nothing  more  than  a 
sweetened  decoction  of  the  poppy -heads.  This  syrup  is  said  to  contain 
one  grain  of  extract  (opium)  to  one  ounce  (Thomson) .  The  common 
dose  of  it  for  an  infant  three  or  four  months  old,  is  half  a  drachm, — 
for  adults,  two  to  four  drachms.  (Pereira,  ii.  1769.)  There  is  some 
reason  to  believe  that  what  is  often  sold  by  many  druggists  for  syrup 
of  poppies  as  a  soothing  or  cordial  medicine  for  children,  is  nothing 
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more  than  a  mixture  of  tincture  or  infusion  of  opium  with  simple 
syrup ;  it  is  therefore  a  preparation  of  very  variable  strength.  This 
may  account  for  what  appears  to  many  persons  inexplicable,  namely, 
that  an  infant  may  be  destroyed  by  a  very  small  dose.  In  January 
1841,  a  child  six  months  old  is  said  to  have  died  from  the  effects  of 
less  than  half  a  teaspoonful  of  syrup  of  poppies  bought  at  a  retail 
druggist’s.  The  narcotic  symptoms  were  fully  develoyed  in  three- 
quarters  of  an  hour.  The  syrup  in  this  case  may  have  contained  tinc¬ 
ture  of  opium.  Seven  children  are  reported  to  have  lost  their  lives  by 
this  syrup  in  1887-8.  In  one  of  these  cases,  a  teaspoonful  and  a  half 
was  given.  Stupor  came  on  in  half  an  horn*,  and  the  child  died  the 
following  day.  A  teaspoonful  has  been  known  to  prove  fatal  to  a 
healthy  child.  (Pereira,  ii.  1769.) 

The  following  are  cases  of  poisoning  by  the  Decoction  of  poppies.  A 
woman  boiled  two  poppy-heads  in  a  quarter  of  a  pint  of  milk,  and  gave 
only  two  small  spoonfuls  of  this  decoction  to  her  child.  In  an  hour, 
the  child  fell  into  a  deep  lethargic  sleep, —  the  respiration  became  ster¬ 
torous,  and  in  ten  hours  it  died.  On  inspection,  the  brain  and  its 
membranes  were  found  congested.  In  a  second  case,  a  maid-servant, 
in  order  to  quiet  a  child,  gave  it  two  teaspoonfuls  of  a  decoction  made 
by  boiling  one  poppy-head  in  a  small  pot  of  water.  The  child  was 
found  dead  in  the  morning.  The  brain  and  its  membranes  were  much 
congested ;  and  the  ventricles  contained  bloody  serum.  The  seeds  of 
the  poppy  were  found  in  the  stomach. 

The  effects  are  not  always  of  this  serious  character,  as  the  following 
case  will  show.  A  woman  gave  to  her  child  several  teaspoonfuls  of  a 
strong  decoction  of  poppy-heads.  In  a  quarter  of  an  hour  it  fell  into 
a  deep  sleep,  from  which  it  could  uot  be  roused.  Medical  assistance 
was  not  called  for  thirty-six  hours,  and  then  the  child  was  almost 
moribund.  The  eyes  were  sunk,  the  lids  half-open  and  surrounded  by 
a  livid  circle,  the  pupils  dilated  and  insensible,  the  face  pale,  with  a 
slight  blueishtint,  the  extremities  almost  paralysed,  respiration  hurried, 
the  pulse  frequent,  small,  and  trembling,  the  forehead  covered  with  a 
cold  sweat,  and  the  lower  jaw  depending.  No  urine  had  been  voided, 
nor  had  the  child  passed  any  motion,  since  the  first  occurrence  of  the 
symptoms.  It  was  too  late  to  think  of  removing  the  poison  from  the 
stomach.  Coffee  and  other  stimulants  were  used,  under  which  the 
child  recovered.  (Ann.  d’Hyg.  1845,  i.  212;  also  Med.  Gaz.  xxxvi. 
p.  805.) 

It  may  be  observed  that  the  poisonous  salt  of  morphia  is  generally 
considered  to  exist  in  the  capsule  of  the  poppy,  and  not  in  the  seeds  ; 
but  Sobemheim  mentions  one  or  two  cases  of  poisoning  by  the  seeds 
of  the  plant.  (Tox.  500.)  For  other  cases,  see  Henke  Zeitschrift  der 
S.  A.  1844,  i.  302.  Extract  of  poppies  acts  like  the  decoction,  but  it  is 
more  powerful.  The  dose  of  this  medicinal  preparation  for  adults,  is 
from  two  to  twenty  grains. 
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Godfrey’s  cordial. 

This  is  chiefly  a  mixture  of  infusion  of  sassafras,  treacle,  and  tinc¬ 
ture  of  opium.  The  quantity  of  tincture  of  opium,  according  to  Dr. 
Paris,  is  about  one  drachm  to  six  ounces  of  the  mixture,  or  half  a 
grain  of  opium  to  one  ounce ,  but  it  is  very  probable  that,  like  the  so- 
called  syrup  of  poppies,  its  strength  is  subject  to  great  variation.  A 
case  has  been  already  related  (ante,  p.  601),  in  which  half  a  teaspoon¬ 
ful,  =  1-3 2nd  part  of  a  grain  of  opium,  was  alleged  to  have  caused 
the  death  of  an  infant.  In  1837-8,  twelve  children  were  admitted  to 
have  been  killed  by  this  mixture  alone.  The  explanation  of  this  is, 
that  the  medicine  is  given  in  large  doses  by  very  ignorant  persons. 

dalby’s  carminative. 

This  is  a  compound  of  several  essential  oils  and  aromatic  tinctures 
in  peppermint  water,  with  carbonate  of  magnesia  and  tincture  of  opium. 
According  to  Dr.  Paris,  there  are  five  drops  of  the  tincture,,  or  one 
quarter  of  a  grain  of  opium,  to  rather  more  than  two  ounces  of  this 
mixture,  or  the  one-eiglith  of  a  grain  to  an  ounce.  The  formula 
commonly  given  is,  carbonate  of  magnesia  two  scruples,  oil  of  pepper¬ 
mint  one  minim,  of  nutmegs  two  minims,  of  aniseed  three  minims, 
tincture  of  opium  five  minims,  spirit  of  pennyroyal  and  tincture  of 
assafoetida  of  each  fifteen  minims,  tincture  of  castor  and  compound 
tincture  of  cardamoms  of  each  thirty  minims,  and  of  peppermint  water 
two  ounces.  According  to  this  formula,  tincture  of  opium  forms  the 
1-21 1th  part  by  measure,  or  one  teaspoonful  would  contain  the  1 -64th 
part  of  a  grain  of  opium.  Like  most  of  these  quack-preparations,  it 
probably  varies  in  strength.  An  infant  is  reported  to  have  been  de¬ 
stroyed  by  forty  drops  of  this  nostrum, — a  quantity,  according  to 
the  strength  assigned,  equivalent  to  more  than  two  drops  of  the  tinc¬ 
ture,  or  one-tenth  of  a  grain  of  opium.  Accidents  frequently  occur 
from  its  use,  partly  owing  to  ignorance,  and  partly  to  gross  carelessness 
on  the  part  of  mothers  and  nurses. 

PAREGORIC  ELIXIR.  COMPOUND  TINCTURE  OF  CAMPHOR. 

This  is  a  medicinal  preparation  of  alcohol,  opium,  benzoic  acid,  oil 
of  aniseed  and  camphor.  Opium  is  the  active  ingredient,  and  of  this 
the  tincture  contains  rather  less  than  one  grain  in  every  half  ounce 
(nine  grains  to  five  ounces) .  It  is  sold  to  the  public  at  the  rate  of 
fourpence  per  ounce.  Fatal  cases  of  poisoning  by  paregoric  are  not 
very  frequent :  the  following  occurred  in  March  1843.  A  child  be¬ 
tween  five  and  six  years  old,  had  had  some  cough  medicine  prescribed 
for  it,  at  a  druggist’s.  The  medicine  consisted,  as  nearly  as  could  be 
ascertained  from  a  portion  left  in  the  bottle, — of  paregoric,  having 
about  from  one-fourth  to  one-lialf  the  strength  of  the  pharmacopoeia! 
tincture.  The  child  took  two-thirds  of  this  mixture,  given  in 
divided  doses,  at  somewhat  irregular  intervals,  and  died  in  about  thirty- 
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six  hours.  The  quantity  of  opium  in  the  portion  of  the  mixture  taken, 
was,  judging  hy  comparison  with  the  usual  strength  of  the  tincture, 
from  three-fourths  of  a  grain  to  one  grain  and  a  quarter.  The  child 
became  drowsy  after  each  dose,  and  slept  on  one  occasion  for  several 
horns  together.  It  was  occasionally  roused,  and  appeared  sensible  ; 
but  again  relapsed  into  drowsiness  on  taking  the  medicine.  A  few 
hours  before  its  death,  it  was  found  comatose,  with  stertorous  breathing 
and  strongly  contracted  pupils.  On  inspection,  the  whole  of  the  organs 
were  healthy,  with  the  exception  of  the  parietes  of  the  ventricles  of  the 
heart,  which  were  somewhat  thickened  ; — there  was  no  turgescence  of 
the  vessels  of  the  brain,  nor  effusion  in  the  ventricles.  The  liquid  con¬ 
tents  of  the  stomach  yielded  no  trace  of  opium  or  an  opiate.  There 
was,  however,  no  doubt  that  the  death  of  this  child  had  been  caused  by 
an  opiate.  This  was  proved,  1,  by  the  nature  of  the  medicine  taken ; 

2,  the  nature  of  the  symptoms,  which  were  aggravated  after  each  dose ; 

3,  the  confirmed  coma  and  stertor  ;  and,  lastly,  the  absence  of  every 
other  cause  to  account  for  the  rapid  death  under  the  circumstances. 
(G.  H.  Reports,  April  1844.)  It  was  a  question  here,  how  far  a  small 
quantity  of  opium,  in  divided  doses  was  likely  to  prove  fatal  to  a  child 
of  this  age  ?  The  answer  was  given  to  the  effect,  that  although  each 
dose  might  be  individually  harmless,  the  frequent  repetition  of  the 
medicine,  when  the  child  had  scarcely  recovered  from  the  effects  of  the 
former  dose,  might  operate  fatally.  (See  p.  602,  ante.) 

In  another  case,  a  child  aged  7  months  was  killed  by  a  tea-spoonful 
given  in  two  doses  at  an  interval  of  a  day,  i.  e.  by  a  dose  equal  to  one 
quarter  of  a  grain  of  opium.  (Pharmaceut.  Jour.,  Ap.  1845,  p.  464.) 

Dover’s  powder,  (pulv.  ipecac,  comp.) 

This  is  a  preparation  of  opium,  the  effects  of  which  on  young  chil¬ 
dren  have  been  already  adverted  to  (ante,  p.  600.)  The  proportion 
of  opium  is  one-tenth  part,  or  one  grain  in  every  ten  grams  of  the 
powder.  A  child  has  been  killed  by  four  grains — therefore  hy  a  quan¬ 
tity  containing  about  two-fifths  of  a  grain  of  opium. 

The  following  case  of  poisoning  hy  Dover’s  powder  is  reported  by 
Mr.  Griffiths.  (Medical  Gazette,  March  1844.)  About  ten  grains  of 
the  powder  were  given  hy  mistake  to  an  infant  seven  weeks  old,  and  it 
died  in  twenty-four  hours.  On  an  inspection  of  the  body,  the  counte¬ 
nance  was  placid,  and  the  fingers  of  both  hands  were  firmly  contracted. 
In  the  abdomen,  the  colon  was  seen  to  be  distended  with  flatus  ;  the 
spleen,  kidneys,  and  intestines  were  healthy  ;  the  liver  gorged  with 
blood ;  the  stomach  contained  a  very  small  quantity  of  colourless  viscid 
matter.  The  inner  coat  was  vascular ;  and  at  the  great  curvature  as 
well  as  in  other  parts,  the  blood-vessels  were  highly  injected  in  patches. 
The  lungs  were  gorged  with  blood  ;  the  upper  lobes  being  infiltrated 
with  a  greenish  serum.  The  pericardium  was  vascular,  and  ontained 
about  a  drachm  of  fluid.  The  right  auricle  was  empty ;  the  left  ven¬ 
tricle  contained  some  thin  fluid  blood,  and  a  small  coagulum.  The 
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sinuses  of  tlie  dura  mater  were  filled  with  dark  coagula ;  the  surface  of 
the  hrain  appeared  covered  by  a  complete  network  of  vessels,  distended 
with  light-coloured  blood.  On  the  surface  of  each  posterior  lobe  of  the 
cerebrum,  slight  extravasation  had  taken  place.  The  brain  was  soft, 
and  the  difference  of  colour  between  the  gray  and  white  matter  barely 
discernible.  The  vessels  in  the  substance  of  the  brain  were  gorged 
with  blood,  presenting,  on  section,  a  thickly  studded  appearance — the 
spots  were  of  a  deep  dull  red,  and  in  many  places  coalescing.  There 
was  a  small  quantity  of  fluid  in  each  lateral  ventricle,  and  on  the  floor 
of  each,  the  blood-vessels  were  largely  distended.  There  was  serous 
effusion  on  the  surface  as  well  as  at  the  base  of  the  brain,  to  the  amount 
of  about  half  an  ounce.  The  contents  of  the  stomach  were  carefully 
analysed,  but  neither  morphia  nor  meconic  acid  could  be  detected. 
This  case  is  interesting  in  several  particulars.  In  the  first  place,  it  is 
surprising  that  so  young  an  infant  should  have  lived  so  long  after 
taking  a  dose  equivalent  to  one  grain  of  opium.  Making  every  allow¬ 
ance  for  the  great  vascularity  of  the  brain  in  young  subjects,  it  appears 
from  the  inspection,  that  the  opium  had  here  affected  the  organ,  and 
caused  a  general  congestion  as  well  as  effusion  and  slight  extravasation ; 
— the  last-mentioned  condition  is  somewhat  rare  in  poisoning  by 
opium.  The  non-detection  of  the  poison  in  the  contents  of  the  sto¬ 
mach  was  sufficiently  accounted  for  by  the  very  small  quantity  of  opium 
in  the  dose  of  Dover’s  powder,  and  by  the  length  of  time  which  the 
child  survived.  The  opium  contained  in  ten  grains  of  Dover’s  powder 
is  equivalent  only  to  about  the  twentieth  of  a  grain  of  morphia,  and 
probably  about  the  same  proportion  of  meconic  acid.  It  has  been 
already  observed  that  it  is  extremely  rare  to  find  opium  in  the  stomachs 
of  young  children  poisoned  by  small  doses. 

OPIUM  LOZENGES. 

It  is  not  generally  known  that  cough  lozenges  sold  to  the  public 
often  contain  a  large  quantity  of  opium.  Mr.  Garlick  has  com¬ 
municated  to  the  Lancet  a  case  in  which  he  was  called  to  a  man  who 
had  occupied  himself  during  an  afternoon  in  sucking  one  ounce  and  a 
half  of  these  lozenges.  After  a  time  he  was  observed  to  become 
drowsy.  His  countenance  was  very  pale :  there  was  great  somnolency ; 
and  it  was  with  difficulty  that  any  reply  to  a  question  could  be  obtained. 
The  pupils  were  strongly  contracted;  the  breathing  heavy  and  oppressed, 
occasionally  stertorous  ;  and  the  pulse  small  and  feeble.  With  some 
difficulty,  and  after  active  treatment,  the  man  recovered.  For  twenty- 
four  hours  afterwards  he  experienced  general  numbness.  The  vender 
of  the  lozenges  knew  nothing  about  the  quantity  of  opium  contained 
in  them  !  (Lancet,  137,  Jan.  30,  1847.) 

MORPHIA  AND  ITS  SALTS. 

Morphia  and  its  saline  combinations  must  be  regarded  as  active 
poisons.  The  pure  alkaloid  is  known  from  its  salts  by  its  great  insolu¬ 
bility  in  water,  (see  post,  p.  623)  and  owing  to  this  property  some  have 
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regarded  it  as  less  poisonous.  The  acid  secretions  of  the  stomach 
would,  however,  dissolve  it  in  sufficient  quantity  to  produce  very 
speedily  dangerous  effects.  The  two  principal  salts  of  morphia  are  the 
muriate  and  the  acetate.  The  first  of  these  is  now  largely  employed 
in  medicine,  and  both  are  preferred  to  the  pure  alkaloid,  which  is 
seldom  given  medicinally.  They  are  used  in  powder  and  solution,  but 
most  commonly  in  the  latter  form.  The  medicinal  dose  of  morphia, 
or  of  either  of  its  salts,  may  be. stated  to  be  from  one-eighth  of  a  grain 
gradually  increased  to  two  grains.  There  is  no  other  poisonous 
substance  so  completely  under  the  influence  of  habit, — hence  very  large 
doses  may  be  borne  after  a  short  time  with  impunity.  When  applied 
endermically,  the  cuticle  having  been  previously  removed  by  a  blister, 
a  dose  of  from  one  to  two  grains  is  sprinkled  over  the  skin  :  but  violent 
symptoms  have  been  occasionally  observed  to  follow  even  from  half  a 
grain.  The  Muriate  of  morphia  is  used,  according  to  the  Edinburgh 
Pharmacopoeia,  dissolved  in  rectified  spirit  and  water, — the  solution 
being  of  such  a  fixed  strength  as  to  be  equivalent  to  tincture  of  opium. 
One  ounce  of  the  solution  contains  four  grains  and  a  half  of  the 
muriate,  and  the  dose  for  an  adult  is  from  twenty  to  forty  minims.  It 
is  important  that  the  medical  practitioner  should  be  well  acquainted 
with  the  strength  of  morphia  and  its  preparations  compared  with  the 
ordinary  preparations  of  opium  (see  ante,  p.  5 78).  Morphia  and  its 
salts  have  an  intensely  bitter  taste. 

Symptoms. — The  case  of  Dr.  Castaign,  in  1823,  (see  post,  p.  615) 
first  called  the  serious  attention  of  the  profession  to  the  poisonous  pro¬ 
perties  of  the  salts  of  morphia.  Soon  after  the  trial  and  conviction  of 
this  person,  numerous  monographs  on  the  subject  appeared,  and  many 
experiments  were  performed  in  order  to  determine  not  only  the  ordinary 
effects  of  the  salts  of  morphia,  but  the  best  process  for  its  detection  in 
the  dead  body.  Dr.  Vassal  describes  the  symptoms  produced  by  Acetate 
of  morphia  used  medicinally  in  the  following  order : — 1,  an  irresistible 
tendency  to  sleep ;  2,  a  well-marked  slackening  of  the  circulation,  the 
pulse  becoming  small  and  slow,  but  remaining  regular ;  3,  the  con¬ 
tractility  of  the  pupils,  as  well  as  the  sensibility  of  the  retina  augmented; 
4,  copious  perspiration  during  sleep — this  ceases  if  the  use  of  the  salt 
be  continued,  but  reappears  on  every  increase  of  dose ;  5,  obstinate 
constipation ;  6,  more  or  less  retention  of  urine ;  7,  irritation  over  the 
whole  of  the  skin,  accompanied  in  some  instances  by  an  anomalous 
eruption.  (Considerations  Medico- Chimiques  sur  T Acetate  de  Mor¬ 
phine,  102.)  When  either  of  the  preparations  is  taken  at  once  in  an 
overdose,  the  symptoms  are  more  strongly  marked,  and  they  follow  each 
other  more  speedily.  They  generally  commence  in  from  five  to  twenty 
minutes  after  the  dose  of  poison  has  been  swallowed ;  and  they  very 
closely  resemble  those  observed  in  poisoning  by  opium.  As  a  summary, 
it  may  be  stated,  that  they  consist  in  dimness  of  sight,  weakness  and 
relaxation  of  the  muscular  system,  tendency  to  sleep,  stupor,  loss  of 
consciousness,  coma,  stertorous  respiration,  and  more  commonly  than 
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in  poisoning  by  opium,  there  are  convulsions.  According  to  Orfila,  in 
nineteen-twentieths  of  all  cases,  the  pupils  will  be  found  strongly 
contracted,  a  statement  which  I  believe  to  be  correct :  the  few  ex¬ 
ceptional  cases  were  those  in  which  the  dose  was  excessive,  and  the 
symptoms  were  unusually  violent.  The1  state  of  the  pupils  gave  rise  to 
great  difference  of  opinion  among  the  medical  witnesses  on  the  trial  of 
Dr.  Castaign.  (Orfila,  ii.  185;  see  post,  p.  616.)  The  condition  of 
the  pulse  varies  greatly.  In  some  cases,  there  is  great  irritation  with 
itching  of  the  skin,  and  irritability  of  the  bladder  with  difficulty  of 
passing  urine.  Vomiting  and  diarrhoea  have  been  met  with  in  those 
instances  in  which  the  dose  was  large. 

Post-mortem  appearances. — The  only  post-mortem  appearance 
which  can  be  referred  to  the  action  of  morphia,  or  its  salts,  is  fulness 
of  the  cerebral  vessels,  with  occasionally  serous  effusion.  These  poisons 
have  no  local  irritant  action,  and  they,  therefore,  leave  no  marks  of 
their  operation  in  the  stomach  and  bowels. 

Quantity  required  to  destroy  life. — One  of  the  most  important 
questions  connected  with  this  form  of  poisoning,  is  that  which  relates 
to  the  dose  of  morphia  required  to  destroy  the  life  of  an  adult.  Although 
from  facts  to  be  presently  stated,  there  can  be  no  doubt  that  the  salts 
of  morphia  are  very  energetic  poisons,  several  cases  might  be  quoted 
to  show  that  they  are  sometimes  taken  with  impunity  in  large  doses. 
The  conditions  of  the  body  which  influence  the  effects  of  opium  (ante, 
p.  598,)  operate  equally  with  respect  to  morphia.  The  muriate  of 
morphia  has  been  given  in  doses  of  two  grains  every  six  hours  with¬ 
out  ill  effects ;  but  then  the  commencing  dose  was  a  quarter  of  a 
grain,  and  this  was  gradually  increased.  Under  these  circumstances, 
it  is  well  known  that  after  a  time,  as  much  as  from  eight  to  ten  grains 
will  be  required  to  act  as  a  narcotic.  In  diseased  conditions  of  the 
nervous  system,  what  might  be  regarded  as  poisonous  doses  of  these 
salts  are  given  without  injury.  Dr.  Pereira  states,  that  in  a  case  of 
insanity  he  gave  two  grains  of  the  muriate  at  one  dose,  without  any 
ill  effect  following.  (Op.  cit.  ii.  1779.) 

In  one  instance  that  came  to  my  knowledge,  an  adult,  who  had  taken 
the  muriate  medicinally,  was  killed  by  a  dose  of  three  grains.  In  a 
case  which  occurred  in  London,  in  April  1846,  a  woman,  aged  sixty-six, 
was  killed  by  a  dose  of  six  grains,  under  the  following  circumstances  : — 
She  was  admitted  into  University  College  Hospital,  labouring  under 
gangrene  of  the  right  foot.  A  draught  containing  three  quarters  of  a 
grain  of  muriate  of  morphia  was  prescribed  for  her:  she  had  taken  this 
dose,  it  appears,  safely  on  two  or  three  previous  occasions.  By  some 
mistake,  a  stronger  solution  of  morphia  than  that  intended  by  the  pre- 
scriber  was  used,  and  a  draught,  containing  six  grains  of  the  muriate, 
was  given  to  her  by  the  nurse  about  nine  o’clock.  In  three  hours, 
the  woman  was  found  in  a  state  of  complete  narcotism,  and  in  spite  of 
every  available  remedy,  including  galvanism,  she  gradually  sank,  and 
diqd  nine  hours  after  taking  the  draught.  (Med.  Times,  May  9,  1846, 
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p.  114.)  Dr.  Christison  lias  collected  three  cases  in  each  of  which  ten 
grains  of  the  muriate  proved  fatal.  In  one  of  these,  a  woman  took  this 
dose  of  the  pure  muriate  by  mistake.  This  being  discovered  imme¬ 
diately,  means  were  used  to  prevent  any  ill  effects  from  the  accident. 
"Within  half  an  hour  after  the  poison  had  been  swallowed,  the  stomach 
was  completely  cleared  by  the  stomach-pump.  At  this  time  the  pa¬ 
tient  was  quite  sensible.  Stupor  quickly  came  on, — deep  coma  gradually 
appeared;  and  before  night  she  expired.  (Op.cit.  727.)  This  case  is 
important,  because  it  shews — first,  that  absorption,  to  an  extent  to 
prove  fatal,  may  occur  in  half  an  hour ;  secondly,  that  there  may  be  a 
complete  remission  in  the  symptoms,  and  afterwards  a  fatal  relapse, 
(see  ante,  p.  583)  ;  and  thirdly,  it  throws  an  important  light  upon 
the  case  of  Castaign  (p.  615),  as  it  proves  that  a  person  may  die  after 
many  hours  from  the  effects  of  one  dose  of  morphia,  and  no  trace  of 
poison  remain  in  the  stomach. 

The  Acetate  of  morphia  is  subject  to  similar  anomalies  with  respect 
to  dose.  Mr.  Headland  states  that  he  attended  an  opium-eater,  who  was 
in  the  habit  of  taking  seventeen  or  eighteen  grains  of  the  acetate  daily. 
A  case  is  reported  in  most  works  on  toxicology,  in  which  a  young  man 
swallowed  ten  grains  of  the  acetate,  and  shortly  afterwards  forty  grains  : 
he  suffered  from  the  usual  symptoms,  but  ultimately  recovered,  although 
he  had  taken  in  the  whole,  fifty  grains  of  the  acetate  of  morphia  on  an 
empty  stomach !  An  account  of  this  case  will  be  found  in  Schneider’s 
Ann.  der  S.  A.,  1836,  i.  455.  In  the  Edinburgh  Medical  and  Surgical 
Journal,  (vol.  xxxiii.  p.  220,)  a  case  is  reported  where  a  young  man 
recovered  in  four  days,  after  taking  twenty  grains  of  the  acetate  ;  but 
the  most  remarkable  instance  of  all,  is  that  reported  by  M.  Bonjean, 
in  which  a  young  man,  aged  twenty-four,  entirely  recovered  in  about 
eight  hours  from  a  dose  oififty-five  grains  of  acetate  of  morphia  in  an 
ounce  of  water.  No  symptoms  of  any  importance  manifested  them¬ 
selves  until  an  hour  after  the  poison  was  taken,  and  there  was  then 
simply  vertigo  with  slight  somnolency.  Two  hours  after  the  occurrence, 
he  still  had  the  power  to  answer  questions !  In  four  hours  deep  coma 
supervened,  but  under  copious  bleeding  and  other  treatment,  this  gra¬ 
dually  disappeared.  (Ann.  d’Hyg.  1845,  i.  150.)  The  following  is  a 
more  recent  case  of  recovery  from  a  large  dose : — A  man  swallowed 
at  once  ten  grains  and  threeq  uarters  of  acetate  of  morphia.  Tartar 
emetic  was  immediately  given,  but  without  producing  vomiting.  About 
three  hours  after  the  accident,  and  while  the  patient  was  in  a  state  of 
deep  coma,  a  highly  concentrated  solution  of  coffee  with  the  solid  residue 
was  given  to  him.  The  patient  swallowed  about  ten  ounces  in  twelve 
hours.  The  coma  disappeared,  and  he  perfectly  recovered.  (Gaz. 
Med.,  Mai  1,  p.  346.)  On  the  other  hand,  from  an  interesting  case 
which  occurred  in  1838,  (Lancet,  Nov.),  there  is  reason  to  suppose 
that  only  half  a  grain  of  the  acetate  of  morphia  caused  the  death  of  a 
lady  to  whom  it  had  been  administered  as  a  medicine  !  She  was  at 
the  time  in  a  state  of  ill  health. 
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According  to  Dr.  Melion,  this  salt  (acetate  of  morphia)  exerts  pro- 
portionably  a  much  more  powerfully  narcotic  effect  than  opium.  Even 
from  small  doses  administered  medicinally,  he  observed  the  following 
symptoms: — the  child  became  dull,  and  drowsy,  and  gradually  fell  into 
a  state  of  stupor ;  it  lay  with  its  eyes  shut,  or  half-open — one  more 
so  than  the  other ;  the  ball  of  the  eye  fixed  or  rolling  about ;  the  pupil 
contracted  and  inactive  ;  the  heat  of  the  head  increased,  and  the  scalp 
and  face  covered  with  a  copious  perspiration.  The  child  murmured 
or  spoke  during  its  sleep,  and  moved  its  upper  lip  and  jaw  as  if  in  the 
act  of  sucking ;  if  it  awoke,  it  expressed  a  desire  to  drink,  and  again 
fell  asleep.  It  continued  in  this  state  for  eight  or  twelve  hours.  Jn 
a  more  advanced  stage,  there  was  venous  congestion  over  the  whole 
body,  the  child  lay  listless,  the  skin  was  purple,  the  temperature 
diminished,  the  pupils  strongly  contracted  and  quite  inactive,  the  cardiac 
pulsations  weak,  the  respiration  slow,  the  pulse  quick  or  slow,  small 
and  weak,  and  all  the  secretions  and  excretions  were  suppressed.  Un¬ 
less  quickly  roused,  convulsions  ensued,  and  these  were  followed  by 
death.  (Monthly  Journal  of  Medical  Science,  Dec.  1846,  455.) 

On  the  whole,  notwithstanding  the  anomalies  which  have  been  ob¬ 
served,  we  are,  I  think,  justified  in  regarding  it  as  rather  the  exception 
to  the  rule,  that  a  person  not  used  to  the  drug,  should  escape,  who  has 
taken  more  than  two  grains  of  either  salt,  and  that  a  far  less  quantity 
than  this  will  suffice  to  kill  a  child.  Dr.  Vassal  states,  that  when  he 
gave  in  one  day  more  than  three  grains  of  the  acetate  to  a  patient, 
narcotism  was  invariably  induced.  Symptoms  of  poisoning  have 
certainly  been  produced  by  one  grain  of  the  acetate ;  and  that  the 
muriate  given  in  this  dose  may  destroy  life,  is  proved  by  the  following 
case  reported  by  Dr.  Paterson.  A  girl,  set.  19,  was  brought  to  the 
Edinburgh  Infirmary,  in  December  1845,  labouring  under  the  foil  own¬ 
ing  symptom^ : — She  was  perfectly  insensible  ;  the  breathing  some- 
wrhat  hurried  and  oppressed ;  pulse  almost  imperceptible,  and  so  rapid 
that  it  could  not  be  counted ;  the  pupils  were  contracted  to  the  size 
of  a  pin’s  head.  It  wTas  ascertained  that  an  eight-ounce  cough-mixture 
had  been  prescribed  for  her,  containing  two  drachms  of  the  solution 
of  muriate  of  morphia,  equivalent  to  rather  more  than  one  grain  of 
the  salt.  She  commenced  taking  the  mixture  at  8  p.m.,  and,  being 
anxious  to  obtain  relief  for  her  cough,  she  had  taken  the  whole  of  it 
in  divided  doses  by  2  a.m.  (over  a  period  of  six  instead  of  twenty-four 
hours ) .  She  then  fell  into  a  state  of  insensibility,  which  had  con¬ 
tinued  up  to  the  time  of  her  admission  to  the  hospital  at  9  o’clock  a.m. 
She  died  soon  afterwards :  i.  e.  rather  more  than  thirteen  hours  from 
the  period  at  which  she  commenced  taking  the  mixture.  On  inspec¬ 
tion  the  only  morbid  change  observed  in  the  head,  was  a  somewhat 
less-marked  appearance  of  the  depressions  between  the  convolutions  ; 
and  the  vessels  contained  dark-coloured  blood.  There  were  marks  of 
inflammatory  disease  in  the  lungs.  The  stomach,  which  was  much 
corrugated,  contained  a  pint  of  greyish-coloured  fluid.  It  was  per- 
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fectly  healthy.  In  the  heart  and  great  vessels  there  were  numerous 
coagula  of  blood,  showing  that  fluidity  of  the  blood  is  not  an 
indication  of  narcotic  poisoning.  There  was  purple  lividity  of  the 
face,  neck,  and  arms.  (Monthly  Jour.  Med.  Science,  Sept.  1846, 
p.  191.)  The  case  is  interesting,  not  merely  on  account  of  its  furnish¬ 
ing  an  illustration  of  the  smallest  fatal  dose  of  this  poison  yet  known, 
but  because  the  dose  was  taken  at  intervals  during  a  period  of  six 
hours.  It  corroborates  the  inference  of  poisoning  by  paregoric  elixir 
in  a  case  elsewhere  described.  (See  p.  609.)  The  frequent  repetition  of 
a  poisonous  medicine,  if  the  interval  between  the  doses  be  not 
sufficiently  long  to  allow  the  individual  to  recover  from  its  effects, 
will  operate  as  fatally  as  if  the  poison  was  given  at  once.  It  also 
tends  to  strengthen  the  view  that  the  salts  of  morphia  have  an  accu¬ 
mulative  property.  Dr.  Paterson  suggests  what  is  not  improbable, 
that  the  inflamed  condition  of  the  lungs  may  have  added  to  the  in¬ 
tensity  of  the  effects  produced  by  the  morphia.  We  learn  from  this 
case  that  the  muriate  of  morphia  is  a  very  energetic  poison.  Dr. 
Kelso  states  that  he  suffered  most  formidable  symptoms  from  taking 
only  about  half  a  qrain  of  the  muriate  of  morphia.  (Lancet, 
Sept.  1839.) 

The  poisonous  action  of  the  salts  of  morphia  gave  rise  to  an  im¬ 
portant  medico-legal  investigation  in  Paris  in  1823,  which  ended  in 
the  trial  and  execution  of  a  Dr.  Castaing,  who  had  formerly  been  a 
pupil  under  Orfila,  and  was  charged  with  having  made  use  of  his 
knowledge  of  poisons  to  take  away  life.  The  facts  wrere  these  : — Dr. 
Castaing  was  intimate  with  two  brothers,  who  wereyoung  men  of  fortune. 
One  of  them,  Hippolyte  Ballet,  who  had  been  for  some  time  an  invalid, 
and  was  attended  by  Castaing,  died  in  October  1 822.  Although  he  died 
rather  suddenly  and  under  severe  symptoms,  no  suspicion  arose  that  his 
death  had  occurred  from  other  than  natural  causes.  On  inspection, 
nothing  was  observed  in  the  body  to  indicate  violent  death.  He 
made  his  will  in  favour  of  Castaign,  and  left  nothing  to  his  brother. 
Castaign  afterwards  surrendered  the  will  to  the  surviving  brother  for 
a  large  sum  of  money.  About  seven  months  afterwards  the  prisoner 
Castaign,  who  had  been  travelling  about  with  the  surviving  brother, 
Augustus  Ballet,  unaccompanied  by  servants,  put  up  at  a  tavern  at 
St.  Cloud.  In  the  evening  Ballet  complained  of  feeling  unwell :  some 
sugared  wine  was  given  to  him  by  Castaign,  but  without  relief.  The 
prisoner  left  his  companion  at  four  o’clock  in  the  morning,  as  he  said 
to  take  a  walk  in  the  park  ;  but  it  was  proved  that  instead  of  doing  this, 
he  privately  returned  to  Paris,  procured  at  the  shop  of  one  druggist 
twelve  grains  of  tartar  emetic,  and  at  another  shop  twenty-six  grams 
of  acetate  of  morphia.  He  immediately  returned  to  Ballet,  whom  he 
found  still  lying  ill.  He  prescribed  for  his  patient  cold  milk,  and  gave 
it  to  him  himself.  In  five  minutes  Ballet  was  seized  with  convulsions, 
and  in  about  half  an  hour  with  vomiting  and  purging.  He  was  at¬ 
tended  by  a  physician,  who  treated  the  case  as  one  of  cholera  morbus. 
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In  the  evening  the  patient  became  insensible;  unable  to  swallow; 
bathed  in  a  cold  perspiration ;  with  a  small  pulse ;  burning  skin,  jaws 
locked,  the  neck  rigid,  the  abdomen  tense,  and  convulsions  of  the 
extremities.  After  a  few  hours  he  was  seen  by  another  physician : 
the  breathing  was  then  stertorous,  and  the  pupils  much  contracted : 
there  was  an  entire  loss  of  sensibility  in  the  legs.  He  died  about 
thirty-two  hours  after  the  commencement  of  the  symptoms  in  a  severe 
form.  On  inspection  the  chief  morbid  appearance  was  congestion  of 
blood  in  the  brain,  with  serous  effusion  beneath  the  membranes.  The 
contents  of  the  stomach  were  analysed  by  Vauquelin  and  Barruel,  hut 
no  trace  of  any  poison  could  be  detected. 

Owing  to  the  strong  moral  evidence  against  him,  the  prisoner  was 
put  on  his  trial  for  the  murder  of  the  deceased ;  and  the  most  eminent 
medical  jurists  in  France  gave  evidence  on  the  occasion.  The  opinions 
of  Orfila,  Magendie,  Vauquelin,  and  Laennec,  went  to  show  that  the 
symptoms  and  death  might  be  referred  either  to  vegetable  poison  or  to 
natural  disease.  The  absence  of  poison  in  the  body  might  have  been  due 
to  vomiting,  absorption,  and  the  difficulty  of  detecting  the  salt  of 
morphia.  Chaussier  appeared  not  so  much  in  the  capacity  of  a  medical 
witness,  as  a  medical  defender  of  the  accused.  When  asked  whether 
it  was  possible  that  the  effects  could  have  been  due  to  vegetable 
poison,  he  gave  an  evasive  answer ;  whether  the  acetate  of  morphia 
might  not  be  absorbed  so  as  to  leave  no  trace — he  said  that  it  might, 
hut  it  required  time.  Can  death  follow  (i.  e.  from  poison)  when  there 
has  been  vomiting  P — No,  the  poison  is  expelled  !  Further,  he  stated 
that  narcotic  poisons,  including  acetate  of  morphia,  always  caused  a 
prodigious  dilatation  of  the  pupil !  (See  Smith’s  Anal,  of  Med.  Ev. 
368,  and  Beck’s  Med.  Jur.  877-) 

The  other  parts  of  the  evidence  it  is  unnecessary  to  enter  into  ;  the 
trial  lasted  eight  days,  and  the  prisoner  was  condemned  and  executed. 
If  this  case  be  regarded  only  in  a  medical  point  of  view,  there  was  an 
entire  absence  of  proof  that  the  deceased  had  died  from  the  effects  of 
acetate  of  morphia.  As  in  the  case  of  Donellan,  (see  Prussic  Acid) 
the  jury  appear  to  have  been  satisfied  of  the  guilt  of  the  prisoner  from 
moral  rather  than  from  medical  circumstances : — it  was  proved  to  them 
medically,  that  the  symptoms  and  appearances  were  such  as  might  be 
expected  to  follow  a  poisonous  dose  of  a  salt  of  morphia ;  that  there 
was  nothing  in  them  inconsistent  with  this  hypothesis,  but  on  the 
contrary  so  far  as  they  went  they  actually  supported  it ; — and  that  the 
want  of  direct  medical  proofs  might  easily  be  explained.  There  can 
hardly  be  a  doubt  that  by  the  greatest  refinement  of  villany,  the  pri¬ 
soner  procured  and  administered  the  emetic  for  the  very  purpose  of 
defeating  that  investigation  which  would  have  clearly  established  his 
guilt.  The  prisoner  admitted  that  he  purchased  fifteen  grains  of 
acetate  of  morphia,  and  he  wished  the  jury  to  believe  that  his  object 
in  procuring  it  at  four  o’clock  in  the  morning,  under  the  very  sus¬ 
picious  circumstances  mentioned,  was  for  the  sake  of  performing  some 
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experiments  on  dogs  and  cats !  Unless,  then,  a  jury  he  permitted  a  rea¬ 
sonable  latitude  in  forming  an  opinion  on  the  whole  of  a  case,  the  most 
terrible  form  of  perpetrating  murder  by  poison,  would  be  openly 
tolerated,  and  the  criminal  law  might  he  safely  set  at  defiance.  It  is 
sad  to  reflect  that  the  distinguished  Chaussier  should  have  shown 
.  himself  so  completely  a  partisan  on  this  occasion,  as  to  have  en¬ 
deavoured  by  his  evidence  to  obscure  the  truth.  The  replies  quoted 
are  perfectly  indefensible ;  because  they  either  do  not  state  the  whole 
truth,  (the  great  point  of  duty  in  a  conscientious  witness)  or  they 
entirely  pervert  it ! 

I  am  not  aware  that  the  salts  of  morphia  have  been  criminally  used 
as  poisons  in  this  country,  hut  it  is  necessary  to  state  that  they  are  some¬ 
times  recklessly  prescribed  in  dangerous  doses.  The  following  case,  re¬ 
ferred  to  mein  July  1847,  is  instructive  in  more  than  one  point  of  view : — 
A  lady  of  this  metropolis  consulted  a  homoeopathic  physician  who  had 
acquired  great  repute  as  an  advocate  of  the  system  of  infinitesimal 
doses.  He  prepared  and  gave  to  her  some  small  white  powders,  with 
explicit  instructions  in  writing  as  to  the  mode  of  taking  them,  and  the 
nights  on  which  they  were  to  he  taken.  She  took,  as  I  was  informed, 
two,  and  on  each  occasion  she  suffered  from  great  stupor  and  all  the 
symptoms  of  narcotic  poisoning,  followed  by  diarrhoea.  A  suspicion 
arose  that  the  powders  contained  some  very  active  ingredient,  and 
three  of  them  were  sent  to  me  for  analysis.  It  Was  first  ascertained 
that  although  in  appearance  and  from  the  directions  they  were  in¬ 
tended  to  pass  as  equally  divided  doses  of  the  same  medicine,  they 
differed  greatly  in  weight.  The  first  weighed  3 ‘4  grains  :  it  consisted 
of  calomel  and  morphia,  the  latter  being  in  the  proportion  of  one 
grain  l  The  second  weighed  1'5  grains:  it  consisted  entirely  of 
sugar  of  milk ,  (or  some  innocent  analogous  sugar),  and  contained  no 
morphia  nor  any  mineral  matter  !  The  third  weighed  2  grains :  it 
was  composed  of  calomel  and  morphia,  the  latter  forming  about  one- 
fourth  the  weight,  or  half  a  grain.  The  cause  of  the  alarming  symp¬ 
toms  was  at  once  explained.  It  will  be  perceived  from  the  analysis, 
that  the  powders  differed  from  each  other  in  weight  by  more  than  one 
half,  and  that  the  first  contained  a  dose  of  morphia  which  might  have 
proved  fatal  had  it  been  taken  according  to  the  written  order  ;  while  the 
second  was  an  innocent  powder,  of  which  a  person  might  have 
swallowed  an  ounce  with  impunity,  and  yet  it  was  less  than  half  the 
weight  of  the  really  poisonous  powder  !  The  third  contained  a  full 
dose  of  morphia.  The  quantity  of  morphia  which  the  patient  took  can¬ 
not  be  conjectured,  as  the  doses  of  morphia  in  the  remaining  pow¬ 
der  followed  no  regular  rule  :  hut  it  appears  to  have  been  sufficient  to 
destroy  her  confidence  for  ever  in  infinitesimal  doses  !  This  case, 
while  it  shows  in  an  unexpected  way  the  gross  deception  practised  on 
the  public,  and  the  risk  of  life  which  must  he  incurred  by  such  a  reck¬ 
less  mode  of  prescribing,  affords  a  hint  of  some  value  to  the  medical 
jurist.  Let  us  imagine  that  the  patient  had  taken  the  powder  con- 
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taining  the  grain  of  morphia  and  had  died  from  its  effects,  and  that 
only  the  second  of  the  powders,  with  the  written  directions,  had  been 
forwarded  to  a  chemist  for  analysis.  This  wronld  have  been  found  to 
be  sugar  of  milk,  a  substance  wdiich  could  be  productive  of  no 
mischief.  Had  a  charge  of  manslaughter  even  arisen,  there  would 
have  been  an  admirable  ground  of  defence  in  the  allegation  that  the 
unfortunate  deceased  had  died  of  apoplexy,  for  it  would  have  been 
argued, — she  could  have  taken  nothing  but  sugar  of  milk,  with, 
perhaps,  a  harmless  decillionth  dose  of  some  homoeopathic  medicine ! 
The  prescriber  under  these  circumstances,  wmdd  probably  have  been 
triumphantly  acquitted. 

It  is  impossible  to  rely  upon  the  results  of  experiments  performed 
on  animals  with  morphia  and  its  salts,  as  a  mode  of  determining  their 
relative  effects  on  man.  Dumas  justly  observes  that  animals  resist 
doses  which  would  infallibly  destroy  a  human  being.'  (Traite  de 
Chimie,  v.  778.) 

On  the  trial  of  Castaing,  M.  Chevallier,  who  sold  the  acetate 
of  morphia  to  the  prisoner,  stated  that  he  tried  the  effects  of  the 
salt  upon  himself.  He  took  a  quantity  that  had  been  administered 
to  a  cat  and  dog  without  injurious  consequences,  and  he  was  ill 
for  a  fortnight.  On  the  same  occasion,  M.  Segalas  declared  that 
eight  grains  of  the  acetate  of  morphia  might  prove  fatal,  but  in 
several  experiments /barfed  grains  had  been  administered  to  animals 
without  killing  them.  According  to  Dr.  Vassal,  the  acetate  has  been 
given  to  horses  in  drachm- doses  without  injury ;  and  the  same  writer 
relates  the  following  experiments  on  the  effects  of  the  acetate  of 
morphia  performed  on  dogs  by  M.  Dublanc.  A  solution  of  twenty- 
grains  of  acetate  of  morphia  was  injected  into  the  stomach  of  a  full- 
sized  dog.  There  was  general  depression,  somnolency,  salivation, 
nausea,  contractility  of  the  pupils,  retention  of  urine,  constipation, 
loss  of  appetite,  with  partial  paralysis  of  the  posterior  extremities. 
Twro  days  afterwards  forty-eight  grains  were  injected,  and  as  the 
animal  resisted  this  dose,  a  drachm  wTas  given  on  the  following  day. 
Nineteen  hours  afterwards,  the  dog  appeared  in  its  usual  health  and 
vigour.  It  was  then  destroyed,  but  no  particular  morbid  appearances 
were  discovered.  (Considerations  Medico-Chimiques  sur  1’ Acetate 
de  Morphine,  p.  92.)  These  results  have  been  more  recently  con¬ 
firmed  by  the  experiments  of  Flandin  on  dogs,  rabbits,  birds,  and  an 
ape.  This  gentleman  thinks  that  these  extraordinary  facts  are  to  be 
explained  by  supposing  that  the  morphia  is  digested  and  entirely  de¬ 
composed  by  the  gastric  juice.  (Academie  des  Sciences,  26  Juillet, 
1847  ;  Gaz.  Med.  31  Juillet,  p.  619.)  Whatever  explanation  may  be 
offered,  the  results  fully  bear  out  the  opinion  elsewhere  expressed, 
(p.  162,  ante),  that  experiments  on  animals,  wrhen  the  object  is  to 
determine  the  fatal  doses  of  poisons,  may  lead  to  the  most  dangerous 
fallacies ! 

Although  no  difference  is  commonly  made  in  the  medicinal  dose  of 
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morphia,  or  either  of  the  salts  mentioned,  it  may  be  proper  to  state 
the  relative  proportion  of  the  alkaloid  contained  in  the  two  latter 


preparations. 

Acetate.  Muriate. 

Morphia  .  .  .  84  •  8  88 '7 

Acetic  Acid  .  .  .  15‘2  11-3 


100-  100- 


The  acetate  is  by  no  means  a  stable  compound.  It  spontaneously 
loses  acetic  acid,  even  in  the  crystallized  state, — whereby  it  becomes 
less  soluble  in  water,  and  less  energetic  in  its  operation.  This  is  con¬ 
sidered  by  some  to  afford  a  sufficient  explanation  of  the  variability  of 
its  effects  in  given  doses. 

Absorption. — There  is  no  doubt  that  the  active  principle  of  opium — 
morphia,  is  conveyed  into  the  blood  by  absorption,  with  greater  or 
less  rapidity  according  to  those  circumstances  which  influence  the 
process.  In  one  instance,  already  quoted,  there  was  clear  proof  that 
the  muriate  of  morphia  had  been  absorbed  in  less  than  half  an  hour 
(ante,  page  613.)  The  odour  of  opium,  it  is  well  known,  soon  dis¬ 
appears,  as  it  has  not  been  detected  in  the  contents  of  the  stomachs 
of  persons  who  have  died  in  a  few  hours  from  comparatively  large 
doses.  The  active  principle,  morphia,  also  disappears,  but  not  in  all 
cases  so  rapidly  as  to  prevent  the  discovery  of  traces  of  it  after  the 
lapse  of  many  hours.  In  a  case  of  poisoning  with  ten  grains  of 
muriate  of  morphia,  in  which  the  individual  survived  twelve  hours. 
Dr.  Traill  detected  the  poison  in  the  stomach.  That  the  poison  is 
absorbed  appears  to  be  also  proved  by  the  effect  produced  on  leeches, 
applied  to  persons  who  have  swallowed  the  drug.  Dr.  Christison 
quotes  an  instance  where  leeches  were  applied  to  a  child  poisoned  by 
a  strong  injection  of  poppy -heads:  these  animals  dropped  off  dead. 
(Op.  cit.  709.)  Expert  chemists  have  sought  for  the  poison  in  the 
blood,  but  unsuccessfully, — a  fact  which  is  perhaps  to  be  ascribed  to 
the  great  difficulty  of  separating  small  portions  of  morphia  from  so 
complex  a  liquid.  M.  Barruel  states  that  he  detected  morphia  in  the 
blood  and  urine  of  a  man  who  was  poisoned  by  a  large  dose  of  tinc¬ 
ture  of  opium;  but  his  results  have  not  been  confirmed  by  there- 
searches  of  other  chemists.  Dr.  Skae  lately  examined  the  urine  of 
a  person  poisoned  by  opium  without  detecting  morphia,  although  the 
poison  was  discovered  in  the  stomach.  It  is  not  yet  known  whether 
morphia  is  eliminated  by  the  kidneys,  or  by  any  other  organ. 
Owing  to  the  copious  perspiration  often  observed  in  this  form  of 
poisoning,  and  the  general  effect  of  the  drug  to  suppress  the  other 
secretions,  Mr.  Sibson  of  Nottingham  has  suggested  that  the  poison 
may  be  really  conveyed  away  by  the  skin,  and  he  has  proposed  that 
means  should  be  adopted  in  the  treatment,  to  excite  the  cutaneous 
transpiration.  It  would  certainly  be  desirable  to  have  an  analysis  of 
this  secretion.  (See  p.  640,  post.) 
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BLACK  DROP. 

This  is  a  preparation  of  opium,  in  which  the  morphia  is  combined 
with  acetic  acid,  and  very  little  mecOnic  acid  is  present.  In  the  Black 
drop,  according  to  Pereira,  verjuice,  the  juice  of  the  wild  crab,  is  em¬ 
ployed  as  a  menstruum  instead  of  vinegar.  The  Black  drop  is  con¬ 
sidered  to  have  from  three  to  four  times  the  strength  of  the  tincture 
of  opium.  The  formula  for  this  preparation  will  be  found  in 
Dr.  Neligan’s  work,  On  Medicines,  &c.  p.  235.  According  to  this,  it 
is  a  compound  of  half  a  pound  of  opium  to  three  pints  of  the  expressed 
juice  of  the  wild  crab.  It  resembles  the  Acetum  Opii,  and  has  more 
than  twice  the  strength  of  laudanum. 

SEDATIVE  SOLUTION. 

This  is  an  aqueous  solution  of  opium  with  a  little  spirit  and  less  meconic 
acid  than  the  common  tincture.  (Pereira,  ii.  1772.)  It  is  considered 
to  have  three  times  the  strength  of  tincture  of  opium,  but  there  is  so 
great  a  difference  in  opinion  on  this  point,  that  Dr.  Neligan  represents 
it  as  being  of  only  about  the  same  strength  as  laudanum.  (Medicines, 
&c.,  236.)  He  states  that  it  is  composed  of  three  ounces  of  extract 
of  opium,  six  drachms  of  spirit,  and  as  much  distilled  water  as  will 
make  up  two  pints.  It  appears  to  be  an  energetic  preparation.  Mr. 
Streeter  stated  at  the  Westminster  Med.  Soc.  Dec.  1838,  that  he  had 
known  one  drachm  and  a  half  of  it  prove  fatal  to  a  lunatic ;  and 
twenty  minims  of  the  solution  destroyed  tbe  life  of  an  old  woman. 
A  medical  gentleman,  lying  dangerously  ill  from  an  attack  of  dysen¬ 
tery,  took,  by  mistake,  about  seven  drachms  of  Battley’s  Solution, 
Within  five  minutes,  salt  and  water,  with  mustard,  were  administered, 
and  twenty-four  grains  of  sulphate  of  zinc.  Vomiting  ensued;  the 
emetic  was  repeated,  and  with  the  same  effect ;  the  fluid  evacuated  at 
the  second  vomiting  having  the  usual  smell  of  opium.  Half  a  drachm 
of  ipecacuanha  was  afterwards  given  to  complete  the  emptying  of  the 
stomach.  Notwithstanding  this  repeated  vomiting,  symptoms  of 
narcotism  presented  themselves  speedily,  with  contraction  of  the  pupils 
and  very  great  drowsiness — rendering  it  necessary  to  remove  the  patient 
from  bed  in  his  very  debilitated  state,  and  keep  him  constantly  moving, 
until  about  9  p.m.  (seventeen  hours),  when  vomiting  came  on  sponta¬ 
neously  ; — he  was  then  put  to  bed,  and  allowed  to  sleep.  The  original 
disease  afterwards  resumed  its  course  (complicated  by  an  attack  of  gas¬ 
tritis),  and  at  length  terminated  favourably ;  but  the  patient  had  no 
recollection  of  what  had  occurred  for  twenty-four  hours  after  the  admi¬ 
nistration  of  the  emetics  ;  and  it  appeared  to  his  medical  attendants 
that  an  excited  state  of  the  mind  remained  for  some  days  afterwards. 
(Prov.  Journ.,  Jan.  28,  1846,  42.) 

Effects  of  external  application. — Opium  or  morphia  and  its  salts 
have  in  all  their  combinations,  the  property  of  affecting  the  body 
through  the  skin.  Excepting  in  cases  of  idiosyncrasy,  or  where 
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a  large  quantity  of  the  drug  is  too  frequently  applied  to  an  abraded 
surface,  they  are  not  likely  to  produce  fatal  effects  by  this  mode  of 
introduction  into  the  system.  There  is,  however,  one  instance  reported 
of  a  very  large  quantity  of  laudanum  having  acted  fatally  when  applied 
in  a  poultice  to  the  unbroken  skin  of  the  abdomen.  (Christison,  Op. 
cit.  723.)  In  general,  the  narcotic  preparation  is  only  applied  after 
the  skin  has  been  removed  by  a  blister  :  but  the  following  case  is  suf¬ 
ficient  to  show  that  small  doses  of  a  salt  of  morphia  may  in  this  way 
act  very  energetically. 

A  young  woman,  labouring  under  scirrhus  of  the  uterus,  and  suf¬ 
fering  from  vomiting  and  pain  in  the  stomach,  was  ordered  to  apply 
to  the  epigastrium,  from  which  the  skin  had  been  previously  removed 
by  a  blister,  the  l-23d  part  of  a  grain  of  the  muriate  of  morphia.  The 
same  dose  was  repeated  by  the  endermic  process  the  following  morning. 
Some  time  afterwards,  the  woman  fell  into  a  state  of  complete  nar¬ 
cotism.  She  suffered  from  pain  in  the  head,  stupor,  ringing  in  the 
ears,  dizziness,  and  incoherency,  a  hot  and  dry  skin,  and  a  strong  and 
frequent  pulse.  Among  the  symptoms  was  one  somewhat  remarkable, 
namely,  that  she  saw  only  the  half  of  surrounding  objects : — for  in¬ 
stance,  in  the  case  of  a  person  staudiug  before  her,  she  could  only  see 
the  right  or  left  half  of  the  body.  The  cerebral  congestion  was  fol¬ 
lowed  by  convulsions.  Venesection  was  performed,  but  this  only  pro¬ 
duced  a  stronger  attack,  followed  by  another.  A  compress,  soaked  in 
vinegar,  with  ice,  was  applied  to  the  forehead,  followed  by  mustard 
poultices  to  the  lower  extremities.  The  symptoms  gradually  abated, 
but  it  was  three  weeks  before  vision  and  speech  were  perfectly  restored. 
(Oesterreichische  Medicinische  Wochenschrift,  April  1845.)  Four- 
tenths  of  a  grain  of  the  acetate  applied  to  a  blistered  surface,  have 
been  known  to  cause  dimness  of  vision  and  delirium.  The  dose  com¬ 
monly  recommended  for  application  endermicaily,  is  from  one  to  two 
grains. 

Opiate  preparations  introduced  into  a  wound,  or  as  enemata  into 
the  rectum,  may  also  produce  fatal  effects.  Orfila  relates  the  case  of 
a  man  who  died  from  the  effects  of  an  injection  containing  thirty 
grains  of  opium.  (Op.  cit.  ii.  225.)  A  child  has  been  killed  by  ten 
grains  of  the  sulphate  of  morphia,  given  in  the  form  of  an  enema,  by 
mistake  for  sulphate  of  quinine.  (Med.  Gaz.  iv.  220.)  Their  applica¬ 
tion  to  the  lining  membrane  of  the  nose  will  produce  all  the  usual 
symptoms  of  poisoning  and  death.  (Wibmer,  Arzneimittel.  Papaver.) 

TREATMENT. 

In  poisoning  by  morphia  or  its  salts,  the  same  treatment  is  required 
as  in  poisoning  by  opium.  (For  the  Chemical  Analysis,  see  post, 
p.  623.) 

OTHER  ALKALOIDS  IN  OPIUM. 

Besides  morphia,  opium  contains  three  alkaloids,  Codeia,  Narcotina, 
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and  Thebaina, — two  neutral  principles,  Narceiu  and  Meconin,  and 
one  acid,  the  Meconic. 

Codeia  is  found  to  exert  a  poisonous  action  on  animals,  and  it  ha§, 
been  used  in  France  as  a  narcotic.  It  is  considered  to  have  only  one- 
half  of  the  strength  of  morphia,  with  which  it  is  in  general  mixed. 
The  common  muriate  of  morphia  of  the  shops  is,  according  to  Pereira, 
a  compound  muriate  of  morphia  and  codeia.  M.  Kunckel  found  that, 
when  combined  with  acids,  it  lost  much  of  its  activity. 

Narcotina. — The  results  of  experiments  with  this  alkaloid  on 
animals  are  very  conflicting.  In  the  human  subject  it  has  been  ob¬ 
served  to  produce  headache ;  but  when  these  effects  have  followed,  it 
has  been  probably  mixed  with  morphia.  I  have  frequently  found  this 
mixture  in  specimens ;  and  Dr.  Christison  states,  that  he  has  met 
with  narcotina  in  morphia,  a  circumstance  which  may  tend  to  explain 
the  variable  effects  of  this  alkaloid  in  large  doses. 

Thebaina  (Paramorphine). — According  to  Magendie  this  sub¬ 
stance,  when  injected  into  the  jugular  vein  of  an  animal,  acts  like 
strychnia,  producing  tetanus  and  death  in  a  few  minutes.  Orfila 
found  that  it  produced  opisthotonos,  but  the  animals  recovered.  (Op. 
cit.  ii.  203.) 

Narcein,  Meconin,  and  Meconic,  Acid  are  inert.  Experiments 
show  that  they  exert  no  poisonous  action  on  the  animal  system. 
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CHEMICAL  ANALYSIS. 

Opium. — There  are  no  means  of  detecting  opium  itself,  either  in  the 
solid  or  liquid  state,  except  by  its  smell  and  other  physical  properties, 
or  by  exhibiting  a  portion  of  the  suspected  substance  to  animals,  and 
observing  the  effect  produced.  The  smell  is  said  to  be  peculiar,  but  a 
similar  smell  is  possessed  by  lactucarium,  which  contains  neither  me- 
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conic  acid  nor  morphia.  The  odour  is  a  good  concomitant  test  of  the 
presence  of  the  drug,  whether  it  be  in  a  free  state,  or  dissolved  in 
alcohol  or  water,  hut  it  is  not  perceptible  when  the  solution  is  much 
diluted.  I  found  that  half  a  grain  of  powdered  opium  dissolved  in  half 
an  ounce  of  water,  lost  its  characteristic  smell  by  a  short  exposure. 
The  odour  is  decidedly  volatile,  and  passes  olf  when  an  opiate  liquid  is 
heated ;  it  also  escapes  slowly  at  common  temperatures.  Again,  it 
may  he  concealed  by  other  odours,  or  the  drug  may  undergo  some 
change  in  the  stomach  during  life  which  may  destroy  the  odour.  The 
analysis  in  cases  of  poisoning  by  opium,  is  therefore  limited  to  the 
detection  of  morphia  and  meconic  acid. 

MORPHIA. 

Morphia  is  known  by  the  following  properties : — 1.  It  crystallizes  in 
fine  prisms,  which  are  white  and  perfect,  according  to  their  degree  of 
purity.  2.  When  heated  on  platina,  the  crystals  melt,  become  dark- 
coloured,  and  burn  like  a  resin  with  a  yellow  smoky  flame,  leaving  a 
carbonaceous  residue.  If  this  experiment  be  performed  in  a  small 
reduction-tube,  it  will  be  found  by  employing  test-paper,  or  a  mixture 
of  arsenious  acid  and  nitrate  of  silver,  that  ammonia  is  one  of  the  pro  - 
ducts  of  decomposition.  3.  It  is  scarcely  soluble  in  cold  water,  requiring 
1000  parts  to  dissolve  it;  it  is  soluble  in  one  hundred  parts  of 
boiling  water,  and  the  hot  solution  has  a  faint  alkaline  reaction. 
By  its  insolubility  in  water  it  is  readily  known  from  its  salts.  It  is 
not  very  soluble  in  ether,  thus  differing  from  narcotina ;  hut  it  is  dis¬ 
solved  by  forty  parts  of  cold,  and  rather  less  than  this  quantity  of 
boiling  alcohol.  It  is  soluble  in  oils  and  in  the  caustic  alkalies  (pot¬ 
ash).  4.  It  is  easily  dissolved  by  a  very  small  quantity  of  all  diluted 
acids,  mineral  and  vegetable.  5.  It  has  a  bitter  taste.  In  order  to 
apply  the  chemical  tests  for  morphia,  it  should  be  dissolved  in  a 
few  drops  of  a  diluted  acid,  which  may  he  either  the  acetic  or  muriatic. 
If  either  the  muriate  or  the  acetate  be  presented  for  analysis,  it  may 
be  at  once  dissolved  in  a  small  quantity  of  boiling  water. 

Tests.— The  best  tests  for  this  alkaloid  are  the  following  :  I.  Nitric 
acid.  This,  when  added  to  a  moderately  strong  solution  of  a  salt  of 
morphia,  produces  slowly  a  deep  orange-red  colour.  If  added  to  the 
crystals  of  morphia  or  its  salts,  deutoxide  of  nitrogen  is  evolved  : — the 
morphia  becomes  entirely  dissolved,  and  the  solution  acquires  instantly 
the  deep  red  colour  above  described, — becoming,  however,  lighter  by 
standing,  In  order  that  the  effect  should  follow,  the  solution  of 
morphia  must  not  be  too  much  diluted,  and  the  acid  must  be  added 
in  pretty  large  quantity.  The  colour  is  rendered  much  lighter  by 
boiling; — therefore  the  test  should  never  be  added  to  a  hot  solution. 
2.  Per  muriate  of  iron  (sesquichloride),  or  colourless  persulphate. 
Either  of  these  solutions  when  saturated  and  neutralized  (by  a  small 
quantity  of  potash  if  necessary),  gives  an  inky-blue  colour  in  a  solu¬ 
tion  of  morphia.  If  the  quantity  of  morphia  be  small,  or  the  test 
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have  a  deep  red  or  yellow  tint,  the  colour  is  greenish.  The  blue  co¬ 
lour  is  entirely  destroyed  by  acids, — it  is  also  destroyed  by  heat :  thus 
the  iron-test  should  never  be  employed  with  a  very  acid  or  a  very  hot 
solution  of  a  salt  of  morphia.  It  should  be  observed,  that  the  blue  given 
by  the  test  in  a  solution  of  morphia,  is  entirely  destroyed  by  nitric 
acid  and  replaced  by  the  orange-red  colour,  so  that  the  nitric  acid  will 
act  through  the  iron-test,  but  not  vice  versa.  In  this  way  two  tests 
may  be  applied  to  one  quantity  of  liquid.  3.  Iodic  acid.  Morphia 
in  the  solid  state  or  in  solution  decomposes  this  acid,  taking  part  of  its 
oxygen,  and  setting  free  iodine.  In  order  to  make  this  evident,  the 
iodic  acid  should  be  first  mixed  with  starch ;  and  a  part  of  this  mix¬ 
ture  only,  added  to  the  suspected  solution, — part  being  reserved  to 
allow  of  a  comparison.  If  the  iodic  acid  be  added  to  the  solution  of 
morphia  without  starch,  the  liquid  becomes  brown  and  smells  of  iodine. 
If  the  quantity  be  very  small,  there  is  only  a  reddish  or  purple  tint 
slowly  produced : — if  large,  the  dark-blue  iodide  of  farina  is  formed  in 
a  few  seconds.  This  colour  being  destroyed  by  heat,  the  test  must 
not  be  added  to  a  hot  solution.  This  test  succeeds  equally  well  with 
morphia  or  its  salts  when  unmixed  with  organic  matter ;  but  the  ana¬ 
lyst  must  remember,  that  the  blue  iodide  of  farina  forms  a  colourless 
combination  with  a  large  quantity  of -starch :  hence  but  little  of  this 
substance  should  be  used,  if  the  quantity  of  morphia  be  small.  4.  Sul¬ 
phuric  acid  and  chromate  of  potash.  When  strong  sulphuric  acid  is 
poured  on  .pure  morphia  in  a  solid  state,  there  is  either  no  effect,  or 
the  alkaloid  acquires  a  light  pinkish  colour.  On  adding  to  this  a 
drop  of  chromate  of  potash,  it  immediately  becomes  green  (from  oxide 
of  chrome),  and  retains  this  colour  for  some  time.  Other  alkaloids 
are  not  thus  affected.  Narcotina  is  turned  of  a  bright  yellow  by  sul¬ 
phuric  acid ;  therefore,  although  it  becomes  green  with  chromate  of 
potash,  it  could  not  be  mistaken  for  morphia :  besides,  the  green  ra¬ 
pidly  passes  to  a  dingy  brown  colour. 

Objections  to  the  tests. — 1.  Nitric  acid.  This  test  gives  an  orange-red 
or  yellow  colour  with  gallic  acid  and  some  organic  liquids  ;  but  this 
colour  is  not  likely  to  be  confounded  with  the  deep  red  tint  of  mor¬ 
phia  : — besides,  it  is  presumed  that  there  is  no  organic  matter  pre¬ 
sent.  It  may  be  mentioned  that,  according  to  some,  pure  mor¬ 
phia  is  not  thus  affected  by  nitric  acid.  I  have  tried  many  specimens, 
some  of  a  very  pure  kind,  but  have  never  failed  to  obtain  this  result.  A 
more  important  objection  is,  that  other  alkaloids  are  similarly  coloured 
by  it : — thus  common  Strychnia ,  from  admixture  with  brucia,  is 
turned  of  a  scarlet  colour ;  but  does  not  readily  dissolve  in  the  acid, — 
small  red  lumps  remaining  in  it  for  some  time.  Again,  Brucia  is 
turned  of  a  red  colour,  but  it  is  dissolved.  In  each  of  these  cases,  the  red 
colour  in  the  course  of  half  an  hour  changes  to  a  greenish-brown,  while 
the  orange-red  of  morphia  becomes  of  a  light  yellow.  Narcotina  is  turned 
at  once  of  a  bright  yellow  colour  by  nitric  acid,  and  therefore  cannot 
be  mistaken  for  morphia.  Lelphinia  is  said  to  give  a  similar  colour, 
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tut  I  have  found  that  this  alkaloid  produces  with  nitric  acid  at  first  a 
yellow,  and  then  an  iron-rust  red  solution,  while  the  undissolved  por¬ 
tions  remain  of  a  dingy  yellow  colour.  Veratria  gives  a  light  red 
tint.  If  the  objections  to  the  test  be  not  thus  removed,  it  may  be 
observed  that  none  of  the  above  alkaloids  decompose  iodic  acid  and 
set  free  iodine.  2.  Pennuriate  of  iron.  This  gives  a  blue  tint  with 
all  solutions  containing  tannin  or  gallic  acid,  but  the  test  could  not 
with  any  propriety  be  used  in  an  organic  mixture  or  at  least,  in 
such  a  case,  no  safe  inference  could  be  drawn  from  the  production  of  a 
blue  colour.  The  presence  of  meconic  acid  in  combination  with  mor¬ 
phia,  entirely  prevents  the  action  of  this  test  on  the  alkaloid.  3.  Iodic 
acid.  I  have  found  this  acid  to  be  liable  to  spontaneous  decomposition 
w'hen  long  kept ;  and  thus  it  should  be  separately  tested  with  starch, 
before  it  is  adedd  to  the  suspected  liquid :  this  will  show  whether  any 
free  iodine  be  present  or  not.  Iodic  acid  is  similarly  decomposed  by 
sulphoeyanide  of  potassium,  sulphuretted  hydrogen,  cyanide  of  potas¬ 
sium,  sulphurous  and  gallic  acids  and  oxalic  and  meconic  acids  under  ex¬ 
posure  to  heat,  as  well  as  by  other  bodies  ;  but  as  we  are  now  supposed  to 
be  examining  a  pure  alkaline  solid  dissolved  for  the  occasion,  these  objec¬ 
tions  are  of  no  moment.  Sulphoeyanide  of  potassium  gives  a  reddish 
colour  with  nitric  acid,  but  it  forms  a  deep  cherry-red  compound  with 
the  iron  test ;  thus  entirely  differing  from  morphia.  An  important 
fact  is,  that  no  alkaloid  yet  discovered,  excepting  morphia,  possesses 
the  property  of  decomposing  iodic  acid,  These  tests  taken  together, 
therefore,  establish  the  presence  of  morphia.  The  objections  to  which 
one  is  exposed,  if  we  except  gallic  acid,  are  removed  by  the  applica¬ 
tion  of  the  others ;  but  gallic  acid  is  easily  known  from  morphia  by 
its  ready  solubility  in  boiling  water,  and  the  acid  reaction  of  its  solu¬ 
tion.  If  the  salt  of  morphia  be  presented  for  examination  in  a  state 
of  solution,  it  should  be  evaporated  to  crystallization,  and  then  redis¬ 
solved  in  a  small  quantity  of  water. 

,  MECONIC  ACID. 

This  is  a  solid  crystalline  acid,  seen  commonly  in  scaly  crystals  of  a 
reddish  colour.  It  is  combined  with  morphia  in  opium,  of  which,  ac¬ 
cording  to  Mulder,  it  forms  on  an  average  six  per  cent,  (Braude, 
1200)  ;  and  it  serves  to  render  that  alkaloid  soluble  in  water  and 
other  menstrua.  It  is  dissolved  by  one  hundred  and  twenty^five  parts  of 
cold  water  :  it  is  much  more  soluble  in  boiling  water,  but  is  in  great 
part  precipitated  on  cooling.  The  cold  saturated  solution  has,  not¬ 
withstanding  its  sparing  solubility,  a  strongly  acid  reaction.  The  solu¬ 
tion,  when  very  much  diluted,  is  precipitated  of  a  yellowish-white 
colour  by  acetate  of  lead  (meconate  of  lead) ;  and  in  reference  to  the 
detection  of  the  acid  in  medico-legal  analysis,  it  is  proper  to  observe, 
that  the  meconate  of  lead  is  insoluble  in  acetic  acid  —  a  property 
which  allows  it  to  be  thus  easily  separated  not  only  from  some  of  the 
organic  compounds  of  the  oxide  of  lead,  but  also  from  the  sulphocya- 
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nate  of  lead,  which  is  quite  soluble  in  acetic  acid.  Like  all  the  vege¬ 
table  salts  of  lead  insoluble  in  water,  the  meconate  is  very  easily  dis¬ 
solved  by  nitric  acid.  Meconic  acid  is  precipitated  white  on  the  ad¬ 
dition  of  lime-water  (meconate  of  lime)  ;  but  this  precipitate  is  easily 
dissolved  by  acids,  even  by  those  of  the  vegetable  kingdom.  A  mineral 
salt  of  lime  (chloride  of  calcium)  produces  no  precipitate  in  a  cold  satu¬ 
rated  solution  of  meconic  acid.  These  results  appear  to  me  to  showr 
that  a  salt  of  lead  is  preferable  to  a  salt  of  lime  as  a  precipitant  of 
meconic  acid.  The  acetate  of  lead  is  commonly  used  for  this  purpose 
in  organic  mixtures  suspected  to  contain  meconate  of  morphia ;  but  for 
reasons  above  given,  the  liquid  should  always  be  slightly  acidulated 
with  acetic  acid  before  the  salt  of  lead  is  added. 

Tests. — dVlany  tests  have  been  proposed  for  meconic  acid ;  there  is 
only  one  upon  which  any  reliance  can  be  placed,  namely,  the  Permuriate 
or  Persulphate  of  iron.  This  test  gives,  even  in  a  very  diluted  solution 
of  meconic  acid,  a  deep  red  colour ; — and  it  is  owing  to  the  presence 
of  this  acid,  that  the  salt  of  iron  causes  a  red  colour  in  the  tincture  or 
infusion  of  opium,  as  well  as  in  all  liquids  containing  traces  of  meco¬ 
nate  of  morphia, — the  effect  of  the  iron  test  with  morphia  being  counter¬ 
acted  by  the  presence  of  meconic  acid.  The  red  colour  of  the  meconate 
of  iron  is  not  easily  destroyed  by  diluted  mineral  acids,  by  a  solution 
of  corrosive  sublimate,  or  by  chloride  of  gold,  but  it  is  by  sulphurous 
acid  and  chloride  of  tin. 

Objections  to  the  test. — It  has  been  objected  to  the  application  of 
the  irou-test,  that  Snip  ho  cyanic  acid  or  an  alkaline  sulphocyanide  pro¬ 
duces  a  similar  colour  with  a  per-salt  of  iron.  This  is  certainly 
the  case,  but  the  red  colour  produced  by  the  sulphocyanide  is  imme¬ 
diately  destroyed  by  a  few  drops  of  chloride  of  gold  or  bichloride  of 
mercury.  The  liquid  may  be  diluted,  and  a  few  drops  of  a  solution 
of  acetate  of  lead  added ; —  a  precipitate  falls,  either  as  meconate  or 
sulphocyanate  of  lead.  The  former  is  insoluble,  while  the  latter  is 
quite  soluble  in  acetic  acid.  It  has  been  recommended  by  Dr.  Percy 
to  adopt  another  method  for  distinguishing  the  meconic  from  sulpho- 
cyauic  acid.  The  red  liquid  should  be  acidulated  with  diluted  sul¬ 
phuric  acid,  and  pure  zinc  dropped  into  it.  If  the  red  colour  be  due 
to  the  sulphocyanate  of  iron,  it  will  disappear,  and  sulphuretted  hydro¬ 
gen  gas  will  be  evolved,  known  by  its  odour,  and  its  reaction  on  paper 
dipped  in  a  salt  of  lead  and  plunged  into  the  mouth  of  the  tube.  I)r. 
Christison  describes  this  as  the  best  distinction  yet  proposed.  (Op.  cit. 
690.)  I  have  found  it  liable  to  a  dangerous  fallacy,  which  led  to  a 
mixture  containing  meconic  acid  being  pronounced  to  be  sulphocyanic 
acid  by  a  gentleman  well  versed  in  chemical  analysis.  He  had  used 
for  the  purpose  of  the  experiment  distilled  zinc,  in  as  pure  a  state  as 
he  could  possibly  procure  it  from  a  chemist’s.  This,  on  examination, 
was  found  to  contain  sulphur,  which  at  once  explained  the  cause  of 
the  mistake.  Nine  different  specimens  of  zinc,  procured  from  different 
places,  were  tried,  but  all  contained  sulphur :  hence,  in  resorting  to  this 
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mode  of  distinction,  it  is  indispensable  that  the  analyst  should  first 
test  his  zinc,  to  be  quite  certain  that  no  sulphur  is  present.  From 
the  difficulty  of  procuring  absolutely  pure  zinc,  it  will  be  found  more 
convenient,  and  quite  as  satisfactory,  to  employ  a  solution  of  bichlo¬ 
ride  of  mercury  as  the  means  of  making  a  distinction  between  the 
meconate  and  sulphocyanate  of  iron.  Indiyotic  acid.  Mr.  Cooper 
states  that  some  of  the  acids  of  indigo  redden  the  per-salts  of  iron  like 
meconic  acid,  and  recommends  as  a  distinction  the  use  of  the  potassa- 
chloride  of  gold,  which  produces  no  change  in  these  acids,  while  with 
meconic  acid  the  mixture  is  blackened,  as  will  be  presently  described. 
This  cannot,  however,  be  regarded  as  a  practical  objection  to  the  test, 
because  the  indigotic  acids  are  preparations  of  too  great  rarity  to  find 
their  way  into  mixtures  requiring  a  medico-legal  examination  on  a 
suspicion  of  poisoning.  Strong  acetic  acid  or  an  alkaline  acetate. 
Concentrated  acetic  acid,  or  any  of  the  alkaline  acetates  in  a  concen¬ 
trated  solution,  give  a  red  colour  with  a  persalt  of  iron,  and  this 
is  not  removed  by  the  metallic  chlorides  just  mentioned,  in  which  re¬ 
spect  these  salts  resemble  a  solution  of  meconic  acid ; — but  as  they  are 
neutral,  and  on  boiling  with  or  without  an  acid,  acetic  acid  is  imme¬ 
diately  evolved,  no  difficulty  can  arise  on  this  ground.  There  are 
other  objections  to  the  employment  of  the  iron-test  for  the  detection 
of  meconic  acid,  but  as  these  refer  to  the  action  of  the  test  on  mix¬ 
tures  containing  organic  matter,  the  description  of  them  will  be  for 
the  present  reserved. 

The  Potassa-chloride  of  gold  has  been  proposed  as  a  test  for 
meconic  acid.  The  mode  of  employing  this  test,  is  as  follows.  We 
dilute  the  acid,  add  two  or  three  drops  of  a  solution  of  caustic 
potash,  and  then  a  like  quantity  of  a  solution  of  terchloride  of  gold. 
There  appeal’s  either  immediately,  or  in  the  course  of  a  few  minutes, 
according  to  the  degree  of  dilution,  a  deep  purple-black  cloudiness, 
arising  from  reduced  gold,  which  slowly  spreads  throughout  the  mix¬ 
ture.  The  same  effect  takes  place  in  an  opiate  liquid  containing  even 
a  small  quantity  of  meconic  acid,  unless  it  be  too  much  diluted.  The 
great  objection  to  this  test  is,  that  a  similar  decomposition  takes  place 
with  morphia,  gallic  acid,  and  many  other  deoxidizing  substances ;  but 
it  does  not  occur  with  the  sulphocyanides. 

DETECTION  OF  OPIUM  IN  ORGANIC  MIXTURES. 

Opium  not  detected. — Opium  itself  may  be  regarded  as  an  organic 
solid,  containing  the  poisonous  salt  which  we  wish  to  extract.  It  is  not 
often  that,  in  fatal  cases  of  poisoning  by  opium  or  its  tincture,  even  when 
these  are  taken  in  large  quantity  and  death  is  speedy,  that  we  can  succeed 
in  detecting  meconate  of  morphia  in  the  stomach.  It  is  probably  re¬ 
moved  by  vomiting,  digestion,  or  absorption  : —  certainly  not  always  by 
decomposition ;  for  I  have  found  meconate  of  morphia  in  organic  liquids 
kept  for  twelve  and  fourteen  months,  and  allowed  to  decompose  spon¬ 
taneously  under  the  free  access  of  air.  In  the  case  of  a  young  woman, 


628 


14-SSAIGNE’s  process  for  opium. 


who  died  five  hours  after  taking  tivo  ounces  of  laudanum,  Dr.  Chris- 
tison  did  not  succeed  in  detecting  morphia  by  any  of  the  tests.  Other 
cases  of  a  similar  kind  are  mentioned  by  him.  In  two  instances  of 
poisoning,  I  have  been  unable  to  detect  any  meconate  of  morphia, — 
in  one,  the  man  died  twenty-four  hours  after  taking  nearly  two  ounces 
of  the  tincture :  in  both  of  these,  however,  the  stomach-pump  had 
been  applied.  The  following  case  occurred  in  June  1836.  A  woman 
swallowed  an  ounce  and  a  half  of  laudanum  in  beer.  In  half  an  hour 
she  was  in  a  state  of  profound  coma  :  she  died  in  nine  hours.  None 
of  the  poison  could  be  detected  in  the  stomach, — there  was  not  even 
the  smell  of  opium.  In  two  cases,  which  occurred  in  1844,  one  having 
proved  fatal  in  five,  and  the  other  in  twenty-two  hours,  I  could  not 
detect  the  least  trace  of  opium  either  by  the  odour  or  by  tests.  In  the 
latter  case,  half  an  ounce  of  the  tincture  had  been  taken.  On  the  other 
hand,  Dr.  Skae  detected  traces  in  one  instance,  wrhere’ probably  only 
two  drachms  of  the  tincture  had  been  taken,  (See  ante,  p.  619.) 
The  poison  may  in  general  be  detected  more  easily  in  the  matter 
vomited  during  life  (if  vomiting  should  have  occurred)  than  in  the 
contents  of  the  stomach  after  death.  It  was  thus  detected  readily  in  the 
form  of  aqueous  infusion,  in  a  case  where  the  contents  of  the  stomach 
had  been  ejected  about  seven  hours  after  the  poison  had  been  swallowed, 
(Med.  Gaz.  xxxvii.  p.  724.) 

Lassaiyne's  process. — If  the  matter  be  solid  it  should  be  cut  into 
small  slices ; — if  liquid,  evaporated  to  an  extract,  and  in  either  case  di¬ 
gested  with  distilled  water  and  a  small  quantity  of  acetic  acid  for  one 
or  two  hours  at  a  gentle  heat.  The  aqueous  solution  should  be  fil¬ 
tered,  some  acetic  acid  added,  and  then  acetate  of  lead  until  there  is 
no  further  precipitation.  The  liquid  should  be  boiled  and  filtered  : 
meconate  of  lead  is  left  on  the  filter  while  any  morphia  passes  through 
under  the  form  of  acetate.  The  surplus  acetate  of  lead  contained  in 
the  solution,  should  now  be  precipitated  by  a  current  of  sulphuretted 
hydrogen — the  sulphuret  of  lead  separated  by  filtration,  and  the  liquid 
evaporated  at  a  very  gentle  heat  to  an  extract,  so  that  any  sulphuretted 
hydrogen  may  be  entirely  expelled.  On  treating  this  extract  with 
alcohol,  the  acetate  of  morphia  may  be  dissolved  out  and  tested.  The 
meconate  of  lead  left  on  the  filter,  may  be  decomposed  by  boiling  it 
with  a  small  quantity  of  diluted  sulphuric  acid ;  and  in  the  filtered 
liquid,  neutralized  if  necessary  by  an  alkali,  the  meconic  acid  is  easily 
detected  by  the  iron-test.  This  analysis  requires  care  as  well  as  some 
practice  in  the  operator,  in  order  that  the  morphia  should  be  obtained 
in  a  sufficiently  pure  state  for  the  application  of  the  tests.  Before  re¬ 
sorting  to  this  process,  it  is  advisable  to  employ  trial  tests,  in  order 
to  determine  whether  any  meconic  acid  or  morphia  be  present  or  not. 
The  smell  of  opium  may  be  entirely  absent.  The  best  trial  tests  are 
nitric  acid  and  the  permuriate  of  iron.  These  will  give  in  the  infusion 
or  liquid,  if  it  contain  opium,  the  changes  already  indicated.  In  test¬ 
ing  for  meconic  acid,  it  is  advisable  to  dilute  the  organic  liquid,  if 
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coloured,  with  a  sufficient  quantity  of  water,  to  render  the  production 
of  a  change  of  colour  by  the  test,  perceptible.  In  respect  to  this 
method  of  detecting  the  meconate  of  morphia  in  a  suspected  liquid,  it  is 
proper  to  observe,  that  nitric  acid  will  indicate  the  presence  of  mor¬ 
phia, — and  permuriate  of  iron  the  presence  of  meconic  acid,  in  infusions 
containing  so  small  a  quantity  of  opium  as  not  to  he  precipitated  by 
the  acetate  of  lead. 

Objections. — The  tests  for  morphia,  when  applied  to  organic  liquids, 
are  open  to  objections.  Thus  nitric  acid  as  well  as  permuriate  of  iron 
added  to  a  decoction  of  White  mustard ,  or  to  a  solution  of  a  Sulphocya¬ 
nide,  produces  effects  very  similar  to  those  produced  in  a  solution  of 
morphia.  The  only  difference  is  that  the  red  colour  of  the  meconate  of 
iron  is  not  destroyed  by  a  solution  of  corrosive  sublimate,  while  the  red 
colour  of  the  sulphocyanide  is.  Another  remarkable  circumstance  to 
be  observed  is,  that  iodic  acid  is  decomposed  by  both  of  these  liquids,  so 
that  a  decoction  of  mustard  closely  resembles  in  the  effects  of  all  the 
tests,  a  solution  of  morphia.  But  circumstances  may  show  that  the 
liquids  could  have  contained  no  mustard, — that  on  evaporation  it  left 
no  residue  of  sulphocyanide  of  potassium,  and  finally  that  it  had  the 
odour  of  opium.  Dr.  Pereira  states  that  he  has  obtained  from  the 
stomachs  of  subjects  in  the  dissecting-room  (not  poisoned  by  opium) 
a  liquid  which  reddened  the  salts  of  iron.  (Mat.  Med.  ii.  1741.)  I 
have  applied  the  iron-test  in  a  large  number  of  cases  to  the  contents 
of  the  recent  stomach  just  so  diluted  as  to  allow  any  change  of  colour 
to  be  perceptible,  without  obtaining  this  result.  On  one  or  two  occa¬ 
sions  a  greenish-brown  colour  was  produced  which  could  not  have  been 
mistaken  for  the  meconate  of  iron.  Such  an  objection  could  more¬ 
over  refer  only  to  the  application  of  the  iron-test  to  the  organic  liquid, 
as  a  preliminary  experiment  for  guiding  the  analyst ;  but  it  is  impossible 
to  rely  upon  a  mere  change  of  colour  in  an  organic  liquid  as  positive 
evidence  of  the  presence  of  meconic  acid; — such  an  inference  would  only 
be  justifiable  where  the  result  was  obtained  from  the  decomposition  of 
the  precipitate,  produced  by  a  salt  of  lead  in  the  mixture.  Therefore 
such  liquids  in  order  to  create  ambiguity  must,  like  meconic  acid,  be  pre¬ 
cipitated  by  acetate  of  lead,  and  the  washed  precipitate  must  possess 
all  the  properties  of  the  meconate  of  lead.  As  an  additional  corrective 
when  the  iron-test  is  employed  in  a  preliminary  experiment,  it  must 
be  remembered  that  the  red  colour  produced  by  it  in  an  opiate  liquid, 
is  changed  to  a  golden  red  by  the  addition  of  nitric  acid  :  the  only 
other  liquid  in  which  I  have  found  this  to  occur,  was  in  a  strong  de¬ 
coction  of  white  mustard.  Nitric  acid  produces  a  red  colour  like  that 
of  morphia  with  an  infusion  of  Nux  vomica ,  but  the  iron-test  gives  a 
green  and  not  a  red  tint  to  this  infusion.  These  tests  may  be  usefully 
employed,  with  the  precautions  above  mentioned,  to  determine  the 
presence  or  absence  of  opium  in  the  contents  of  the  stomach  of  a  living 
person,  ejected  by  vomiting  or  removed  by  the  stomach-pump. 

Saliva. — On  a  trial  which  took  place  at  Edinburgh  inl829,  ( Stewart ), 
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Dr.  Ure  pronounced  an  opinion  that  opium  was  present  from  the 
action  of  the  iron-test  indicating  the  presence  of  meconic  acid.  He 
was  unable  to  procure  any  evidence  of  the  presence  of  morphia.  It 
was  objected  to  his  evidence  that  the  saliva,  from  containing  sulpho- 
cyanic  acid  or  a  sulphocyanide,  might  produce  a  similar  effect.  From 
numerous  experiments  on  the  saliva,  I  have  found  the  results  to  be 
rather  variable.  It  is  sometimes  rendered  of  a  bright  red  by  the 
addition  of  a  persalt  of  iron  to  about  half  an  ounce,  at  other  times  it 
is  scarcely  affected ;  but  the  reddening  effect  will  be  found  to  take  place 
more  commonly  than  not.  The  practical  question  is,  however,  that 
we  have  to  deal  with  the  contents  of  the  stomach,  not  with  the  pure 
secretion  of  the  salivary  organs :  and  it  is  by  no  means  probable  that 
the  saliva  will  ever  be  found  in  the  stomach  in  a  state  to  create  any 
ambiguity  in  the  application  of  the  persalt  of  iron  even  as  a  trial-test. 
The  quantity  will  be  small,  and  so  mixed  up  with  mucus  and  other 
organic  matters  as  entirely  to  prevent  the  reaction.  If  any  ambi¬ 
guous  change  occurred,  the  fact  that  the  red  colour  was  due  to  a  sul¬ 
phocyanide  in  saliva,  and  not  to  meconic  acid  in  opium,  would  be  made 
apparent  by  the  colour  being  immediately  discharged  on  the  addition 
of  a  drop  of  a  solution  of  corrosive  sublimate.  This,  for  reasons  already 
assigned  (p.  626),  is  far  belter  as  a  niethod  of  distinction,  than  that 
proposed  by  Dr.  Percy.  Besides,  as  in  the  case  of  the  decoction  of 
mustard,  the  objection  has  no  force,  because  it  applies  to  the 
preliminary  process,  and  not  to  the  separation  of  meconic  acid  by 
a  salt  of  lead,  and  the  subsequent  decomposition  of  the  meconate  of 
lead. 

Saliva  resembles  a  solution  of  morphia,  inasmuch  as  it  decomposes 
iodic  acid  and  sets  free  iodine  :  it  differs  from  it  in  being  coagulated 
and  not  changed  in  colour  by  strong  nitric  acid, — also  in  giving  a 
red  and  not  a  blue  colour  with  a  persalt  of  iron.  One  circumstance 
should  always  be  borne  in  mind,  namely,  that  objections  of  this 
kind  can  never  apply  to  a  medico-legal  analysis  in  cases  in  which 
the  suspected  poisonous  article  has  not  been  swallowed ;  and  these 
form  a  large  proportion  of  those  which  come  before  a  medical  prac¬ 
titioner. 

A  Decoction  of  Laburnum. — It  has  been  recently  announced  that 
meconic  acid  is  actually  contained  in  the  bark  of  the  common 
laburnum  tree,  and  that  the  iron -test  strikes,  with  a  decoction  or 
infusion  of  this  bark,  a  deep-red  colour,  characteristic  of  meconic 
acid.  The  writer  has  further  asserted  that  in  testing  for  meconic 
acid,  laburnum  and  laudanum  would  give  precisely  similar  results, 
so  that  if  the  stomach  contained  a  quantity  of  laburnum  bark  the  pro¬ 
cess  above  described  would  lead  to  an  erroneous  suspicion  of  the 
presence  of  opium.  (Pharm.  Times,  Peb.  20,  1847,  p.  429.)  The 
improbability  of  laburnum  bark  or  its  decoction  being  found  in  the 
stomach,  unless  it  had  been  intentionally  administered  as  a  poison,  would 
be  sufficient  to  take  away  the  practical  force  of  this  objection,  admitting 
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it  to  be  valid.  Laburnum  is  a  most  powerful  poison,  and  destroys 
life  under  symptoms  widely  different  from  those  produced  by  opium  (See 
Laburnum)  ;  but  the  result  of  many  experiments  with  the  concentrated 
and  diluted  decoction  and  infusion  of  the  bark  procured  in  the  metropolis 
as  well  as  at  a  distance  in  the  country,  is  that  I  have  not  been  able  to 
detect  in  it  the  slightest  trace  of  meconic  acid,  or  of  any  acid  that  could 
possibly  be  mistaken  for  it.  The  iron-test  gives  at  first  a  deep-reddish 
colour  when  added  to  the  decoction,  but  this  colour  speedily  changes  to 
a  dingy  greenish-brown,  instead  of  remaining  of  a  clear  red  like  the 
meconate  of  iron.  It  is  quite  certain  that  a  person  used  to  the 
analysis  of  opium  could  not  mistake  this  chemical  change  for  that 
produced  by  meconic  acid.  As  tannic  acid  gives  no  precipitate  with 
the  decoction,  the  effect  is  probably  due  to  gallic  acid  combined  or 
mixed  with  organic  matter.  The  clear  liquid  obtained  from  a  de¬ 
composition  (by  sulphuric  acid)  of  the  precipitate  formed  in  the  decoc¬ 
tion  by  a  salt  of  lead,  did  not  acquire  any  red  colour  upon  the  addition 
of  the  iron-test. 

Summary. —  It  might  be  supposed  that  the  chemical  difficulties  above 
described  would  almost  suffice  to  justify  the  abandonment  of  the  tests  at 
present  employed  for  the  detection  of  meconate  of  morphia  in  opium ; 
but,  in  practice,  these  objections  will  not  be  found  to  have  that  force 
which  might  at  first  view  be  ascribed  to  them.  The  seeds  containing 
the  elements  of  sulphosinapic  acid  are  not  to  any  extent  used  as  articles 
of  food  :  and  it  is  extremely  rare  to  find  any  traces  of  sulphocyanic  acid 
in  the  contents  of  the  stomach.  Giving  to  such  objections  their  greatest 
value,  they  would  of  course  apply  chiefly  to  those  cases  in  which  the  con¬ 
tents  of  the  stomach  were  under  analysis ;  but  in  these  cases,  opium  is 
so  rarely  found,  that,  unless  death  be  very  speedy,  the  search  for  it  is 
almost  hopeless.  If,  however,  death  had  occurred  rapidly,  then,  unless 
much  vomiting  had  taken  place,  the  poison  would  be  found  most  proba¬ 
bly,  in  large  quantity,  in  the  stomach,  or  otherwise  in  the  vomited 
matters,  so  as  to  lead  to  its  certain  identification.  It  would  be  easily 
known,  both  by  its  chemical  and  physical  characters ;  or,  if  these  were 
doubtful,  by  the  effects  which  the  administration  of  some  of  the  sus¬ 
pected  solids  or  liquids,  might  produce  on  animals.  In  most  instances 
a  portion  of  the  liquid  swallowed  by  the  deceased,  is  handed  for 
analysis;  and,  with  this,  some  account  of  the  symptoms  and  post¬ 
mortem  appearances  may  commonly  be  obtained.  Speculative  ob¬ 
jections  to  the  tests,  on  the  alleged  ground  of  the  possible  presence 
of  sulphocyanic  or  sulphosinapic  acid,  would,  on  these  occasions,  be 
utterly  inadmissible.  Similar  objections  might  be  urged,  with  greater 
plausibility,  to  the  chemical  analysis  of  most  mineral  poisons  ;  but  w  e 
invariably  find  that  such  objections  are  quite  inconsistent  with  the 
proved  facts  of  the  case. 

In  employing  iodic  acid  as  a  test  for  morphia,  it  is,  in  general,  re¬ 
commended  to  mix  the  iodic  acid  with  the  solution  of  starch,  before 
adding  this  mixture  to  the  alkaloid  or  its  salt.  This  plan  may  be 
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properly  pursued,  in  order  to  test  the  purity  of  the  iodic  acid  ;  hut  so 
far  as  the  testing  for  morphia  is  concerned,  it  will  be  found  better  to 
add  the  acid  to  the  alkaloid  or  its  salt,  in  a  white  saucer,  when  the 
setting  free  of  iodine  will  be  indicated,  not  merely  by  the  liquid  ac¬ 
quiring  a  brown  colour,  but  by  the  easily-recognisable  odour  of  iodine. 
To  this  a  small  quantity  of  starch  may  be  afterwards  added,  when 
iodide  of  farina,  either  purple  or  blue  in  colour,  according  to  the 
quantity  of  free  iodine  present,  will  result.  This  is  preferable  to 
employing  a  prepared  mixture  of  iodic  acid  and  starch  ;  because,  in 
this  case,  if  the  morphia  be  small  in  quantity,  the  blue  iodide  of  farina 
may  be  dissolved  and  entirely  concealed  by  the  surplus  quantity  of 
starch  present.  In  pursuing  the  plan  recommended,  the  quantity  of 
starch  can  be  exactly  adapted  to  the  quantity  of  iodine  set  free.  The 
iodic  test  cannot  be  safely  applied  to  coloured  liquids,  but  only  to  clear 
solutions  which  are  suspected  to  contain  morphia  or  one  of  its  salts. 
There  are  many  chemical  objections  to  its  employment,  for  which  T 
must  refer  the  reader  to  the  remarks  already  made  (p.  625). 

Delicacy  of  the  tests  for  Morphia. — It  has  often  been  a  matter  of 
inquiry  as  to  what  quantity  of  a  salt  of  morphia  can  be  detected  by 
chemical  tests.  (See  ante,  p.  625.)  This  question  is  of  some  interest, 
because  it  will  often  serve  to  shew  why  chemical  processes  fail  m  detecting 
the  poison ;  and  thus  remove  a  doubt  which  might  exist  in  the  minds 
of  non-professional  persons  respecting  the  real  cause  of  death  in  par¬ 
ticular  instances.  Besides,  the  point  at  which  chemical  tests  cease  to 
act  in  detecting  a  poison,  is  a  question  which  is  often  put  to  medical 
witnesses  on  criminal  trials.  It  has  been  somewhat  loosely  stated 
that  the  iodic-acid  test  will  detect  the  7000th  part  of  morphia;  but 
whether  this  refers  to  one  grain  of  morphia  dissolved  in  7000  parts  of 
water,  or  the  7000th  part  of  a  grain  dissolved  in  water,  is  not  explained, 
although  the  former  is  the  more  probable  ;  and  then  it  will  be  seen 
that  such  an  experiment  merely  refers  to  the  degree  of  dilution  with 
water  in  which  the  test  begins  to  act  upon  morphia,  and  not  upon  the 
smallness  of  the  quantity  of  the  alkaloid  present.  Iodic  acid  will, 
however,  detect  a  far  smaller  quantity  of  morphia  than  one  grain. 
Bearing  in  mind,  then,  the  indispensable  necessity  for  determining  the 
effect  of  the  test  on  the  absolute  quantity  of  the  poison,  as  well  as 
the  degree  of  dilution  employed,  the  following  experiments  were 
performed.  The  salt  of  morphia  selected  was  that  which  is  now  com¬ 
monly  used  in  medicine — the  muriate.  Two  grains  of  muriate  of 
morphia  were  dissolved  in  440  gr.  (one  ounce)  of  distilled  water,  and 
the  whole  accurately  mixed.  This  formed  the  standard  solution. 
1.  Nitric  acid. — A  few  drops  of  the  acid  having  been  placed  in  a 
white  saucer,  the  standard  solution  was  added  guttatim.  With  two 
drops,  =  the  110th  of  a  grain,  the  liquid  acquired  a  light  yellow 
colour  :  with  five  drops,  — the  44th  of  a  grain,  there  was  an  orange- 
red  tint,  not  perceptible,  however,  except  in  contact  with  a  white 
surface.  When  fifteen  drops  of  the  solution,  =  about  the  15th  of  a 
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grain,  of  muriate  of  morphia  were  added  to  five  drops  of  nitric  acid 
in  a  small  glass  tube,  there  was  no  apparent  change  for  two  minutes ; 
the  liquid  then  began  to  acquire  an  orange-red  tint,  which  was  very 
decided  when  the  whole  was  poured  out  into  a  white  saucer.  It 
speedily  passed  to  a  deep  amber-red,  quite  characteristic  of  morphia. 
The  test  may  act  upon  a  still  smaller  quantity ;  but,  from  several 
trials,  this  appeared  to  be  the  point  at  which  its  action  began  to  be 
satisfactory.  Below  this  point,  or  in  a  larger  quantity  of  liquid,  a 
doubt  might  fairly  have  arisen  whether  the  acid  was  acting  upon  a 
salt  of  morphia,  or  not.  One  circumstance  requires  notice :  it  is 
stated  in  many  works  on  toxicology  that  this  effect  of  nitric  acid  on 
morphia  is  known  from  that  which  it  has  on  brucia  by  the  red  colour 
in  the  latter  case  being  entirely  discharged  by  the  addition  of  a  very 
small  quantity  of  a  solution  of  chloride  of  tin.  This  correcting  test 
cannot,  however,  be  employed  under  these  circumstances  ;  for  the  red 
colour  produced  by  nitric  acid  on  such  minute  quantities  of  morphia  is 
so  slight,  that  it  is  immediately  discharged  by  the  chloride  of  tin. 
2.  Sesquichloride  of  Iron.-— Owe  drop  of  the  saturated  solution  of  the 
iron-test  was  placed  in  a  white  saucer  :  it  had  a  deep  yellow  colour. 
Pour  drops  of  the  standard  solution  of  muriate  of  morphia, = the  55th 
of  a  grain,  were  then  added,  and  the  liquid  acquired  a  green  tint  by 
no  means  characteristic  of  morphia ;  this  green  tint  being  probably 
due  to  the  intense  yellow  colour  of  the  test  mixing  with  the  blue  pro¬ 
duced  by  the  morphia  salts.  If,  however,  the  iron-test  be  so  diluted 
as  to  destroy  the  yellow  colour,  the  experiment  entirely  fails,  even 
when  the  morphia  is  in  comparatively  large  quantity.  With  ten 
drops  of  the  standard  solution,  =  the  22d  of  a  grain,  a  blue  tint  began 
to  appear,  but  it  was  by  no  means  decided, — the  quantity  of  water 
in  which  the  salt  of  morphia  was  dissolved  reduced  the  colour. 
Twenty  drops  of  the  standard  solution, = the  11th  of  a  grain,  gave,  in 
a  small  tube,  the  characteristic  blue  tint  indicative  of  morphia ;  and 
it  is  at  this  point  that  the  action  of  the  iron-test  begins  to  be  satisfac¬ 
tory.  When  to  a  like  quantity  of  the  standard  solution,  three  drops  of 
the  iron-test  were  added,  the  colour  was  of  a  dull  green  ■.  shewing  how 
important  it  is  to  adjust  the  quantity  of  a  test  so  highly  coloured  as 
this,  to  the  quantity  of  morphia  to  be  detected ;  and  thus  accoimting 
for  the  frequent  failures  that  have  occurred  in  its  employment.  Further, 
it  was  ascertained,  that,  on  adding  more  water  to  a  similar  quantity  of 
the  standard  solution,  the  test  ceased  to  act  satisfactorily,  the  blue 
colour  becoming  lost  by  dilution.  3.  Iodic  acid. — Three  drops  of  a 
saturated  solution  of  iodic  acid  were  placed  in  a  white  saucer,  and  one 
drop  of  the  standard  solution,  =  the  220th  gr.,  of  muriate  of  morphia, 
was  added.  There  was  immediately  a  perceptible  odour  of  iodine,  and 
the  liquid  acquired  a  faint  brown  tint,  which  passed  to  a  light  lilac 
colour  (rapidly  disappearing)  on  adding  a  small  quantity  of  solution  of 
starch.  With  two  drops  of  the  standard  solution, = the  110th  gr.,  the 
effect  was  more  decided,  but  the  colour  given,  on  the  addition  of 
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starch,  was  still  red :  no  blue  iodide  was  formed,  and  it  was  found 
that  the  red  colour  soon  disappeared  on  the  addition  of  more  starch. 
Thus,  then,  the  extreme  limit  to  the  action  of  this  test,  is  the  220th 
gr.,  dissolved  in  the  smallest  possible  quantity  of  water.  The  iodine 
set  free  by  this  small  quantity  of  morphia,  is  perhaps  better  detected 
by  its  peculiar  odour  than  by  its  action  on  starch.  The  following  modi¬ 
fication  of  this  test  may  be  adopted  : — Place  one  drop  of  iodic  acid  on 
bibulous  paper,  saturated  with  a  solution  of  starch,  and  dried  :  on  this, 
place  the  liquid  containing  the  fractional  quantity  of  the  salt  of  mor¬ 
phia  ;  and  the  change  of  colour  produced  by  the  evolved  iodine  on  the 
starch,  is  immediately  rendered  apparent.  This  test  will  not  give 
satisfactory  results  when  the  liquid  is  much  diluted  or  much  starch 
is  present ;  but  it  will  act  readily  upon  about  the  100th  gr.  of  a  salt 
of  morphia,  if  there  be  no  unnecessary  dilution  of  the  liquid.  The 
results,  then,  may  be  stated  as  follows  : — Taking  the  first  column  to 
represent  the  absolute  quantity  of  the  salt  of  morphia ;  the  second,  the 
quantity  of  opium  to  which  that  quantity  of  muriate  of  morphia  is 
equivalent,  on  the  assumption  that  the  common  specimens  of  opium 
yield  about  five  per  cent,  of  morphia ;  the  third,  the  weight  of  water 
or  liquid  compared  with  the  absolute  weight  of  the  salt  of  morphia 
tested ;  and  the  fourth,  the  actual  quantity  of  water  or  liquid  employed 
in  the  experiment : — 

1.  2.  3.  4. 

Mur.  Morphia.  Opium.  Dilution.  Water. 

Nitric  Acid  . the  15th  gr....(  =  T2  gr.) . .  300 . 20  drops 

Sesquichlor. Iron,  the  11th  gr....(  =  P6  gr.) .  231 . 21  “ 

Iodic  Acid  . the  100th  gr....(  =  0T8  gr.) . 1300 . 13  “ 

There  is  no  doubt  from  these  experiments,  that  iodic  acid  is  the 
most  delicate  test  for  morphia ;  but  it  is  at  the  same  time  open  to  the 
greatest  number  of  objections,  all  of  which  must  be  removed  before 
any  inference  can  be  drawn  from  its  employment.  The  above  table 
will  serve  to  explain  why,  in  the  cases  of  young  children,  we  can  so 
seldom  procure  any  evidence  of  the  presence  of  opium  from  an  exami¬ 
nation  of  the  liquids  of  the  stomach,  although  death  has  taken  place 
speedily.  The  quantity  which  has  destroyed  life  may  be  actually 
smaller  than  the  tests  at  present  known  will  allow  us  to  discover, 
even  if  we  could  succeed  in  separating  the  morphia  so  as  to  procure  it 
in  a  form  proper  for  testing.  Admitting,  as  it  is  there  shewm,  that 
the  iodic  acid  will  detect  the  morphia  contained  in  less  than  the  fifth 
part  of  a  grain  of  opium,  wre  must  remember  that  this  test  cannot  be 
safely  used  in  coloured  organic  liquids  containing  small  quantities 
of  the  drug ;  and  that  the  delicacy  of  its  reaction  rather  applies  to 
the  salts  of  morphia  in  a  pure  state,  than  to  mixtures  containing 
opium. 

Meconic  acid. — It  has  often  been  a  question  respecting  the  smallest 
quantity  of  meconic  acid  which  should  be  present  in  a  liquid,  in  order  to 
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admit  of  its  separation  by  acetate  of  lead,  and  subsequent  identification  by 
its  appropriate  test — the  sesquichloride  of  iron.  This  is  an  important 
point,  because  it  substantially  involves  the  question  of  the  quantity  of 
opium  which  should  be  present,  in  order  to  admit  of  our  obtaining,  in  a 
separate  state,  morphia  and  meconic  acid.  A  standard  solution  of  me- 
conic  acid  having  been  made, it  was  found,  that  when  one  drop  containing, 
the  l-220th  grain  of  meconic  acid  was  added  to  ten  drops  of  a  satu¬ 
rated  solution  of  acetate  of  lead,  diffused  in  one  fluid-ounce  of  water, 
there  was  a  visible  opacity ;  but  no  perceptible  quantity  of  meconate  of 
lead  was  precipitated  so  long  as  the  proportion  of  meconic  acid  was  less 
than  the  forty -eighth  part  of  a  grain.  Admitting  that  opium  on  an 
average  contains  six  per  cent,  of  meconic  acid,  according  to  the  late 
analysis  of  Smyrna  opium  by  Mulder,  this  is  equivalent  to  one  grain 
of  the  acid  in  16*6  gr.  of  opium ;  and  the  forty-eighth  part  of  a  grain 
of  meconic  acid  (  =  *0208  gr.)  would  be  therefore  represented  by  0*34 
gr.  of  common  opium.  Hence  less  than  that  quantity  of  opium,  dif¬ 
fused  in  a  fluid-ounce  of  water,  would  not  yield  with  acetate  of  lead,  a 
sensible  quantity  of  meconate  ;  and  therefore  the  attempt  to  separate 
morphia  and  meconic  acid  by  this  process  would  be  fruitless  ;  for  this 
cannot  be  done  with  so  small  a  quantity,  even  when  the  pure  acid  is 
dissolved  in  distilled  water,  and  is  in  the  most  favourable  condition  for 
separation.  Allowing  that  the  quantity  of  meconic  acid  contained  in 
some  kinds  of  opium,  is  greater  than  is  here  assumed — and  it  is  said  to 
vary  from  about  four  to  nearly  eight  per  cent. — still  it  is  obvious, 
from  these  results,  that,  unless  the  soluble  matter  of  several  grains  of 
opium  exists  in  the  liquid  for  analysis,  it  will  be  difficult  to  obtain 
meconic  acid  and  morphia  separately.  This  fact  sufficiently  explains 
why  opium  is  rarely  found  in  the  stomachs  of  young  children  who 
have  been  speedily  killed  by  small  doses,  and  therefore  under  circum¬ 
stances  the  most  favourable  for  the  detection  of  its  constituents.  The 
precipitate  formed  in  an  opiate  infusion  by  acetate  of  lead,  is  a  mixture 
of  meconate  of  lead  with  organic  compounds  of  oxide  of  lead.  The 
precipitate  may  appear  to  be  copious,  when  the  proportion  of  meconate 
is  really  small.  Dr.  Ure  obtained,  in  one  experiment,  twenty-seven 
grains  of  impure  meconate  of  lead  from  100  grains  of  opium ;  but  the 
precipitate  must  have  contained  much  impurity,  probably  one-half  of 
its  weight.  Not  more  than  eight  per  cent,  of  meconic  acid  were  found 
by  Mulder  in  examining  five  specimens  of  Smyrna  opium. 

It  may  be  readily  supposed  that  dilution  has  some  influence  on  the 
precipitation  of  meconic  acid  by  the  acetate  of  lead.  When  the  solu¬ 
tion  of  acetate  of  lead  was  mixed  with  the  forty-eighth  part  of  a  grain  of 
meconic  acid,  dissolved  in  a  few  drops  of  water  contained  in  a  small 
tube,  there  was  a  speedy  subsidence  of  the  precipitated  meconate  of 
lead,  and  it  was  collected  within  a  small  compass.  When,  however, 
the  precipitation  took  place  in  the  midst  of  a  fluid-ounce  of  water,  the 
precipitate  was  spread  in  a  finely  pulverulent  state  over  a  large  surface 
of  glass,  whence  it  was  difficult  to  detach  it  for  subsequent  analysis. 
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This  shews  that  it  is  advisable,  when  operating  on  small  quantities,  to 
have  the  liquids  in  as  concentrated  a  state  as  possible. 

Another  question  is,  What  quantity  of  meconate  of  lead  is  required 
in  order  to  yield  sufficient  meconic  acid  for  the  determination  of  its 
presence  by  the  iron-test  ?  There  are  various  ways  in  which  meconic 
acid  may  be  separated  from  the  meconate  of  lead  for  this  purpose. 
Dr.  Hare  originally  proposed  the  digestion  of  the  precipitate  with 
sulphuric  acid ;  and  this,  while  it  is  the  more  speedy  way  of  demon¬ 
strating  the  presence  of  the  acid,  is  the  only  plan  applicable  to  its 
detection  when  the  quantity  of  meconate  on  which  we  have  to  operate 
is  very  minute.  One  half  grain  of  meconate  of  lead,  equivalent  to 
about  one-fourth  of  a  grain  of  meconic  acid,  was  digested  in  a  watch 
glass  with  a  few  drops  of  diluted  sulphuric  acid ;  and  the  sulphate  of 
lead  being  allowed  to  subside,  one  or  two  drops  of  the  sesquichloride 
of  iron  were  added  to  the  supernatant  liquid,  when  the  red  colour, 
indicative  of  meconate  of  iron,  was  immediately  produced.  From  the 
intensity  of  colour  acquired  by  the  solution,  there  was  no  doubt  that 
even  so  small  a  quantity  as  one-eighth  of  a  grain  of  meconate  of  lead, 
equivalent  to  about  one-sixteenth  of  a  grain  of  meconic  acid,  would, 
when  properly  treated,  allow  of  the  separation  and  detection  of  this 
body.  But  the  meconic  acid  may  be  detected  in  a  quantity  of  meconate 
of  lead  which  it  would  be  very  difficult  to  collect  in  a  solid  form  ;  as, 
for  example,  the  sixteenth  of  a  grain.  Thus,  one  forty-eighth  part  of 
a  grain,  dissolved  in  a  small  quantity  of  water,  was  precipitated  by  a 
few  drops  of  a  saturated  solution  of  acetate  of  lead  in  a  narrow  tube. 
When  the  precipitate  had  subsided,  the  clear  supernatant  liquid  was 
poured  off,  and  two  or  three  drops  of  concentrated  sulphuric  acid  were 
added  to  the  moist  meconate  of  lead  still  contained  within  the  tube. 
A  small  quantity  of  water  was  added,  and  the  heat  of  combination 
sufficed,  without  boiling,  to  decompose  the  meconate ;  the  meconic 
acid  rising  into  and  becoming  dissolved  by  the  clear  supernatant  liquid. 
The  iron-test  added  to  this  gave  the  strongest  indications  of  meconic 
acid.  When  the  experiment  was  performed  with  a  large  quantity  of 
water,  the  effect  was  rendered  obscure  by  dilution. 

It  sometimes  happens,  in  decomposing  impure  meconate  of  lead  by 
boiling  it  with  diluted  sulphuric  acid,  that  the  liquid  acquires  a  deep- 
red  tint,  which  may  interfere  with  the  action  of  the  iron-test.  It  was 
found,  on  carefully  evaporating  this  liquid,  which  is  a  mixture  of  sul¬ 
phuric  acid,  meconic  acid,  and  colouring  matter,  that  the  latter  became 
■carbonized ;  and  that  from  the  evaporated  residue  a  clear  aqueous 
solution  was  procured,  which  readily  admitted  of  the  use  of  the  iron- 
test  without  any  risk  of  fallacy.  This  experiment  shewrs  that  diluted 
sulphuric  acid  does  not  entirely  transform  meconic  into  komenic  acid, 
as  it  is  alleged  in  some  chemical  works. 

there  is  no  doubt  that  Dr.  Hare’s  plan  of  decomposing  the  meconate 
of  lead  by  sulphuric  acid  is  the  best,  provided  wre  take  care  to  avoid 
the  use  of  too  much  acid.  It  has  been  recommended  to  employ  a 
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current  of  sulphuretted  hydrogen  gas  for  the  same  purpose,  the  preci¬ 
pitate  being  diffused  through  a  large  quantity  of  distilled  water.  This 
answers  very  well  when  the  proportion  of  meconate  is  large ;  otherwise 
it  is  inapplicable  :  and  as  it  requires  a  much  longer  time  for  the  com¬ 
pletion  of  the  experiment  than  when  sulphuric  acid  is  used,  there  does 
not  seem  to  be  any  good  reason  for  abandoning  the  use  of  the  acid  for 
that  of  the  gas.  The  following  plan  may  be  occasionally  useful :  it 
appears  to  he  in  some  respects  an  improvement  on  the  use  of  sul¬ 
phuretted  hydrogen,  as  it  is  much  more  expeditious,  and  equally 
satisfactory  in  its  results.  A  few  grains  of  impure  meconate  of  lead, 
obtained  bv  the  precipitation  of  an  opiate  infusion,  may  he  rubbed 
with  hydrosulphuret  of  ammonia  diluted  with  water,  and  filtered.  The 
liquid  is  boiled  until  acetate  of  lead  gives  no  brown  precipitate 
with  it ;  meconic  acid  is  then  easily  detected  in  it  by  the  iron-test, 
under  the  form  of  meconate  of  ammonia.  If  too  much  hydrosul¬ 
phuret  he  used,  the  liquid  will  retain  a  yellow  colour  which  it  only 
loses  after  long  boiling, — the  sulphur  becoming  thereby  precipitated  as  a 
pale  yellow  sediment.  This  process  requires  more  meconate  of  lead 
for  its  successful  employment  than  that  by  sulphuric  acid. 

Delicacy  of  the  Test  for  Meconic  Acid. — A  standard  solution  was 
made  of  two  grains  of  the  crystalline  acid  in  440  grains  of  water,  and 
allowed  to  become  equally  diffused.  A  drop  of  sesquichloride  of  iron, 
diluted  with  two  drops  of  distilled  water  to  remove  the  yellow  colour, 
was  placed  in  a  white  saucer,  and  one  drop  of  the  standard  solution 
(  =  the  220th  grain  of  meconic  acid)  was  added:  it  gave  instantly  an 
intensely  red  colour,  which  was  not  discharged  by  adding  to  it  an  equal 
hulk  of  a  saturated  solution  of  bichloride  of  mercury.  The  colour  was 
as  intense  as  that  produced  by  the  addition  of  the  iron-salt  to  a  few 
drops  of  a  strong  solution  of  sulphocyanide  of  potassium ;  and  the 
difference  between  the  red  meconate  and  red  sulphocyanate  of  iron  was 
immediately  apparent  on  adding  to  the  latter  a  like  quantity  of  bi¬ 
chloride  of  mercury,  when  the  colour  was  instantly  destroyed.  The 
standard  solution  was  now  so  diluted,  that  each  drop  contained  less 
than  the  13,000th  of  a  grain  of  meconic  acid.  The  iron-test  began 
to  act  with  five  drops  of  this  liquid  (  =  the  2,640th  of  a  grain).  With 
fifteen  drops  (=  the  880th  grain),  a  clear  red  was  brought  out,  best 
seen  in  a  tube  on  the  iron-test  first  reaching  the  upper  stratum  of  the 
acid  liquid,  but  becoming  somewhat  faint  by  agitation.  With  twenty- 
five  drops  (=  the  570th  grain),  there  was  a  decided  red  colour, 
characteristic  of  the  meconate  of  iron,  which  was  further  confirmed 
by  the  colour  not  being  discharged  on  adding  five  drops  of  a  saturated 
solution  of  bichloride  of  mercury.  This  is  the  point  at  which  the  test 
begins  to  act  for  medico-legal  purposes,  provided  we  operate  with  a 
minimum  of  water,  as  dilution  renders  the  result  obscure.  With  thirty- 
five  drops  (=  the  37?th  grain)  the  action  of  the  test  was  of  course 
much  more  strongly  marked. 

It  will  be  seen  from  these  results,  that  the  test  for  meconic  acid  is 
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far  more  sensitive  than  any  of  the  tests  for  morphia ;  2,  that  its  action 
is  subject  to  less  interference  from  the  presence  of  organic  and  other 
matters;  and  3,  that  these  properties  render  it  well  adapted  as  a 
trial-test  for  opium  in  all  mixtures  the  nature  of  which  is  unknown. 
The  50th  of  a  grain,  or  the  smallest  visible  quantity  of  solid  meconic 
acid,  is  easily  detected  by  the  iron-test  when  free  :  but  here  we  see  that, 
in  solution,  provided  the  quantity  of  menstruum  he  small,  less  than  the 
500th  part  of  a  grain  may  be  readily  discovered.  Thus  we  may  obtain 
the  evidence  of  the  presence  of  meconic  acid  in  a  liquid  from  a  quantity 
far  smaller  than  would  be  sufficient  to  furnish  a  separable  precipitate 
of  meconate  of  lead  by  the  addition  of  a  solution  of  the  acetate.  The 
preceding  experiments  shew  that  while  it  requires  at  least  one-third  of 
a  grain  of  opium  to  give  a  precipitate  of  meconate  of  lead  in  a  minimum 
of  water,  the  meconic  acid  of  less  than  the  one-hundredth  of  a  grain 
of  opium  may  be  detected  by  the  direct  application  of  the  iron-test. 
The  use  of  the  acetate  of  lead  merely  enables  us  to  concentrate  the 
meconic  acid, — to  collect  it  in  a  solid  form  and  in  a  small  bulk.  The 
following  table  of  results  is  intended  to  shew,  in  the  first  column,  how 
small  a  fractional  quantity  of  meconic  acid  may  be  detected  ;  in  the 
second,  the  quantity  of  opium,  in  decimals,  to  which  it  corresponds  ; 
in  the  third,  the  proportion  of  liquid,  by  weight,  in  which  the  meconic 
acid  was  dissolved ;  and  in  the  fourth,  the  actual  quantity  of  liquid 
present. 


1. 

2. 

3. 

4. 

Meconic  Acid . 

Opium. 

Dilution. 

Water. 

The  220th  gr.  ... 

880.... 

The  377th  gr.... 

...  (  =  '043  gr.)  ... 

...  13,572  .... 

...  35  “ 

The  570th  gr.  ... 

...  (  =  '028  gr.)  ... 

....  14,820  .... 

...  25  “ 

The  880th  gr.  ... 

...  (  =  *018  gr.)  ... 

...  14,080  .... 

...  16  “ 

The  2,640th  gr.  ... 

...  (  =  '006  gr.)  ... 

...  15,840  .... 

...  6  “ 

It  is  apparent  from  this  table  that  the  meconic  acid  contained  in 
less  than  the  one  hundred  and  sixtieth  part  of  a  grain  of  opium,  may, 
under  favourable  circumstances,  be  made  visible  by  the  application  of 
the  iron-test.  This  explains  why  meconic  acid  may  be  often  detected 
in  an  analysis,  when  morphia  cannot ; — a  fact  which  has  been  repeatedly 
noticed  by  medical  jurists.  It  also  shews,  that,  when  the  iron-test, 
cceteris  paribus ,  gives  no  red  colour  in  an  unknown  liquid,  we  may 
safely  say  that  the  quantity  of  opium,  if  any  be  present,  is  too  small 
to  admit  of  detection. 

It  will  be  understood,  that  in  these  experiments  on  the  smallest 
quantity  of  opium  susceptible  of  detection  by  tests,  the  inferences  are 
derived  from  the  use  of  pure  meconic  acid  and  a  pure  salt  of  morphia 
in  very  small  quantities  of  water.  The  analyst  must  make  due 
allowance  for  the  meconate  of  morphia  being  mixed  up  with  other 
principles  in  opium,  as  well  as  for  the  concealment  or  modification  of 
the  colours  produced  by  the  tests  when  the  opium  is  diffused  in  a  large 
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quantity  of  water  or  in  viscid  alimentary  matter.  In  such  cases,  be¬ 
fore  the  tests  are  employed  even  for  a  preliminary  trial,  the  liquid 
should  be  evaporated  to  an  extract,  and  a  fresh  infusion  or  decoction 
made  from  the  residue,  by  means  of  water  mixed  with  a  small  quantity 
of  alcohol. 

In  some  experiments  with  powdered  opium ,  it  was  found  that  the 
soluble  part  of  one-tenth  of  a  grain  in  one  drachm  of  water,  was  clearly 
affected  by  nitric  acid ;  but  when  mixed  with  one  ounce  of  water  it 
was  not.  In  the  last  case,  however,  meconic  acid  was  distinctly  indi¬ 
cated  by  the  action  of  a  persalt  of  iron  ;  but  the  tenth  of  a  grain  of 
opium  in  an  ounce  of  water  gave  with  acetate  of  lead,  no  precipitate 
of  meconate  of  lead,  and  the  same  quantity  in  one  drachm  of  water, 
gave  only  a  faint  precipitate  which  would  scarcely  admit  of  being  col¬ 
lected.  The  meconic  acid  may  be  easily  determined  to  be  present  by 
the  iron-test,  in  a  liquid  containing  only  one  grain  of  opium :  but  it 
would  be  difficult  in  most  cases  to  obtain  so  small  a  quantity  of  pre¬ 
cipitate  as  this  would  yield,  in  a  state  to  allow  of  the  separation  of  the 
meconic  acid.  So  nitric  acid  might  indicate  morphia,  when  the  quan¬ 
tity  of  opium  in  a  liquid  amounted  to  one  grain  or  less,  in  which  case 
the  proportion  of  morphia  might  vary  from  one-fourteenth  to  one- 
twentieth  part  of  a  grain.  This  would  not  admit  of  easy  separation  : 
hence  unless  we  obtain  a  tolerably  free  precipitate  of  meconate  of  lead, 
insoluble  in  acetic  acid,  it  will  not  be  in  our  power  to  obtain  the  mor¬ 
phia  and  meconic  acid  separately.  On  the  whole,  it  is  obvious  that 
the  tests  for  opium  are  far  inferior  in  delicacy  and  certainty  to  those 
employed  for  arsenic  and  other  mineral  poisons. 

Duhland  s  process. — In  January  1824,  M.  Dublanc  announced  to 
the  Institute,  a  method  for  detecting  morphia,  or  its  poisonous  salts, 
in  opiate  mixtures.  Vauquelin  reported  favourably  of  it.  It  depends 
on  the  principle,  that  morphia  forms  a  very  insoluble  compound  with 
tannin  or  tannic  acid.  A  perfect  solution  of  the  suspected  matter  is  ob¬ 
tained  in  water  acidulated  with  acetic  acid,  and  this  is  boiled  to  coagulate 
any  albumen.  It  is  then  concentrated,  and  fresh-made  tincture  of  galls  is 
added  to  it.  Tannate  of  morphia  is  precipitated  with  probably  some  or¬ 
ganic  combinations  of  tannic  acid.  The  precipitate  is  collected  on  a  filter, 
and  washed  with  a  small  quantity  of  water.  It  is  then  digested  in  pure 
alcohol,  in  which  the  tannate  of  morphia  is  quite  soluble,  while  the 
other  tannates  remain  behind,  and  acquire  greater  firmness  and  consis¬ 
tency  by  the  action  of  the  alcohol.  To  the  alcoholic  solution  of  the  tan¬ 
nate  of  morphia,  a  solution  of  gelatin  is  added :  this  precipitates  the  tan¬ 
nin,  and  leaves  the  morphia  dissolved  in  alcohol,  from  which  it  may  be 
obtained  by  crystallization.  In  this  way,  Dublanc  demonstrated  the  pre¬ 
sence  of  one  grain  of  acetate  of  morphia  added  to  fourteen  ounces  of  blood. 

Although  this  process  was  published  in  France  nearly  a  quarter  of  a 
century  ago,  (Considerations  Medico- Chimiques  sur  F  Acetate  de  Mor¬ 
phine,  par  le  Docteur  Vassal,  et  Dublanc  Jeune,  Paris,  1824,  p.  87,)  it 
has  been  brought  forward  in  two  respectable  French  journals,  as  a 
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recent  discovery  of  a  M.  Merum !  (Journal  de  Chimie  Medicale  j 
Gazette  Medicale,  24  Avril,  1847,  826.)  The  only  suggestion  made 
by  the  new  claimant  is,  that  the  aqueous  extract  obtained  with  acetic 
acid,  should  be  digested  in  alcohol,  to  free  it  of  some  organic  principles 
before  the  addition  of  tincture  of  galls.  I  doubt  whether  it  is  so  deli¬ 
cate  as  the  process  already  described  for  tlie  detection  of  morphia ;  and 
it  is  wholly  unfitted  for  the  demonstration  of  the  presence  of  that 
important  substance, — meconic  acid. 

Flandin' s  process. —  On  the  26th  of  July,  1847,  M.  Flandin  read 
before  the  Academy  of  Sciences,  a  memoir  respecting  an  improved 
method  of  detecting  morphia  in  poisoning  by  opium.  His  process  is 
based  on  two  facts — 1,  that  morphia  as  well  as  other  alkaloids  under¬ 
goes  no  decomposition,  in  contact  with  animal  matter,  at  and  above 
212°;  and  2,  that  ammonia  precipitates  them  from  their  solutions  in 
very  minute  proportions.  The  substances  suspected  to  contain  the 
alkaloid,  should  be  thoroughly  dried  in  a  sand-bath,  at  a  temperature 
not  exceeding  239°.  They  are  then  to  be  broken  up,  and  reduced  to  a 
very  fine  powder.  This  powder  is  to  be  digested  in  cold  water  acidu-  - 
lated  with  from  l-20th  to  l-40th  part  of  acetic  acid :  or  in  place 
of  this,  we  may  employ  alcohol,  to  which  a  very  small  portion  of  oxalic 
or  tartaric  acid  has  been  added.  The  object  of  using  the  acid  liquid,  is 
to  render  the  vegetable  alkaloid  exceedingly  soluble  by  converting  it  to  : 
a  supersalt.  The  liquid  is  evaporated,  and  the  vegetable  salt  is  then  t 

procured  from  the  residue  by  digestion  in  cold  water.  The  cold  aqueous  i 
solution  is  precipitated  by  ammonia,  and  the  alkaloid  is  thus  procured 
in  a  pure  and  crystalline  condition.  In  the  analysis  of  the  urine  or  of 
syrupy  liquids,  they  should  be  evaporated  to  an  extract,  and  thoroughly  jr 
dried  by  the  addition  of  pure  alumina  in  powder.  This  powder  may  { 
then  be  digested  in  cold  water  acidulated  with  acetic  acid  as  above  r 
described,  and  the  morphia  precipitated  by  ammonia.  (Gaz.  Med.  31  I 
Juillet,  1847.)  M.  Flandin  describes  this  process  as  exceedingly  satis-  h 
factory :  but  additional  experiments  are  required  to  determine  how  far  if 
it  is  generally  applicable.  The  meconic  acid  must  be  sought  for  by  j< 
other  methods. 

Morphia  in  the  tissues,  blood,  and  secretions. — If  we  except  the  n 
recently  announced  results  obtained  by  M.  Flandin,  it  is  questionable,  ii. 
notwithstanding  the  physiological  proofs  of  the  absorption  of  this  poison,  {[ 
whether  it  has  ever  been  unequivocally  detected  in  the  substance  of  the  ui 
viscera,  the  blood,  or  secretions.  A  small  quantity  entering  into  the  id 
circulation  is  sufficient  to  destroy  life — the  diffusion  of  this  through  h 
the  mass  of  blood  would  render  it  impossible  to  determine  its  presence  n 
even  in  ten  or  twelve  ounces  of  the  fluid,  by  processes  which  are  ad-  b 
mitted  to  be  far  inferior  in  delicacy  to  those  used  for  mineral  poison.  |ri 
In  a  series  of  experiments  made  in  1824,  M.  Dublanc  mixed  one  grain  m 
of  acetate  of  morphia  with  fourteen  ounces  of  blood,  and  demonstrated  o 
the  presence  of  the  alkaloid  by  a  process  just  now  described,  to  the  -if 
satisfaction  of  MM.  Vauquelin  and  Pelletier,  who  were  appointed  to  ft 
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inquire  into  the  subject  by  the  French  Academy.  (Vassal,  Considerations 
Medico-Chimiques,  &c.  p.  87.)  The  test  which  he  employed  was  nitric 
acid.  He  failed  in  showing  the  presence  of  the  salt  in  an  equal  quan¬ 
tity  of  mine,  and  he  entirely  failed  in  detecting  morphia  in  an  absorbed 
state,  i.  e.  in  the  bodies  of  persons  or  animals  poisoned  by  it.  Dr. 
Vassal  thinks,  and  it  is  not  improbable,  that  morphia,  on  becoming 
absorbed,  may  undergo  some  chemical  or  physical  change,  so  as  to  be 
no  longer  separable  from  the  blood,  secretions,  or  tissues,  in  a  crystalliza- 
ble  state.  (Op.  cit.  97.)  This  opinion  is  partly  confirmed  by  the  recent 
observations  of  Flandin.  According  to  this  experimentalist,  the  poison¬ 
ous  salt  of  morphia  becomes  changed  and  neutralized  in  contact  with 
the  living  animal  fluids  :  but  the  whole  is  not  thus  transformed  or  lost. 
According  to  the  dose,  traces  of  it  may  be  still  found  in  the  alimentary 
canal,  or  in  the  circulation.  He  states  that  he  has  thus  detected  it  in 
the  faeces,  urine,  and  the  tissues  of  the  soft  organs ;  and  he  holds  the 
opinion  that  that  portion  of  the  poison  which  kills,  remains  as  such  in 
the  organs,  and  that  it  is  in  the  power  of  chemistry  to  detect  it.  (See 
his  process,  supra.)  Admitting  that  M.  Flandin’s  views  are  confirmed 
by  the  researches  of  others,  it  is  obvious  that  the  conditions  required 
for  the  detection  of  this  poison  in  the  tissues  or  liquids,  can  rarely  exist. 
When  given  in  small  doses  and  it  proves  fatal,  it  appears  to  me  that 
it  will  be  in  vain  to  seek  for  it  by  any  chemical  processes  at  present 
■  known.  Thus,  then,  it  is  only  when  so  much  of  the  qooison  has  been 
taken,  as  was  more  than  sufficient  to  destroy  life,  and  a  portion  of  this 
i  surplus  quantity  remains  in  the  stomach  or  intestines,  that  the  analyst 
can  have  any  hope  of  detecting  it.  Even  here,  great  difficulties  atttend 
the  research  (ante,  p.  629).  Dr.  Vassal  believes  from  his  observations, 
that  absorption  of  the  poisonous  alkaloid  goes  on  for  a  certain  period 
after  death.  He  therefore  recommends  that  the  inspection  should  be 
made,  and  the  contents  removed,  within  ten  or  twelve  hours  from  the 
time  of  death. 

Quantitative  analysis. — There  are  no  satisfactory  means  of 
determining  the  quantity  of  opium  present  in  a  suspected  liquid.  Dr. 

:  Ure  has  recommended  that  we  should  rely  upon  the  depth  of  colour 
produced,  on  the  addition  of  sesquichloride  of  iron  to  the  liquid, — con- 
|  sidering  that  the  intensity  of  the  red  colour  will  indicate  the  presence 
of  a  large  quantity  of  meconic  acid,  and  consequently  of  mecouate  of 
morphia.  The  late  analyses  of  Mulder  have  shown  that  this  method 
is  not  accurate.  The  meconic  acid  does  not  bear  any  constant  propor¬ 
tion  to  the  morphia  in  opium.  The  only  plan  is  to  extract  the  morphia 
and  weigh  it. 

Acetate  of  Mokphia. — This  salt  is  seen  in  fine  prismatic  crystals. 
It  melts  and  burns  when  heated.  It  is  soluble  in  water,  but  if,  as  is 
very  commonly  the  case  after  it  has  been  made  some  time,  it  has  lost 
any  of  its  acid,  it  becomes  less  soluble.  A  few  drops  of  acetic  acid, 
however,  will  immediately  restore  its  solubility.  It  gives  all  the  re¬ 
actions  with  the  tests  for  morphia.  (See  ante,  page  623.)  The  pro- 
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portion  of  morphia  contained  in  this  salt  is  elsewhere  given  (p.  619). 
When  wetted  and  warmed,  there  is  an  odour  of  acetic  acid :  this  acid  is 
detected  by  boiling  the  salt  with  a  small  quantity  of  diluted  sulphuric  acid. 

Muriate  of  Morphia. — This  salt  crystalizes  in  fine  prisms,  which 
are  permanent  in  the  air,  hut  it  is  most  usually  seen  in  the  form  of  a  tine 
white  powder.  Heat  produces  on  it  the  same  effect  as  on  morphia.  It 
is  soluble  in  from  sixteen  to  twenty  times  its  weight  of  water,  forming 
a  neutral  solution.  It  is  much  more  soluble  in  boiling  water  :  a  hot 
saturated  solution  cooled  to  60°  retains  seven  parts  per  cent.  (Christison). 
The  medicinal  solution  contains  only  one  per  cent.  Like  the  acetate 
and  all  the  preparations  of  morphia,  it  is  very  soluble  in  alcohol.  It 
contains  rather  more  morphia  weight  for  weight  than  the  Acetate, 
but  is  more  certain  in  its  composition.  Tn  order  to  discover  the  alkaloid, 
the  tests  already  described  may  be  employed  (ante,  page  623).  For  j 
the  detection  of  the  acid,  we  may  add  to  the  aqueous  solution,  nitrate  of 
silver  and  nitric  acid.  (See  Tests  for  Muriatic  Acid,  page  235,  ante.) 

The  Sulphate  of  Morphia  is  a  remarkably  soluble  salt,  being  j 
taken  up  by  two  parts  of  water.  According  to  Liebig  it  contains  j 
only  75  per  cent,  of  the  alkaloid.  The  acid  of  this  salt  may  be  j 
detected  by  the  nitrate  of  barytes.  (See  Sulphuric  Acid,  page  209,  J 
ante.)  There  is  a  Nitrate  of  Morphia  obtained  in  a  crystalline  t 
state  by  means  of  very  diluted  nitric  acid.  It  is  soluble  in  two  parts 
of  water. 

It  may  be  observed  of  all  these  salts,  that  they  have  an  intensely  | 
bitter  taste :  that  the  morphia  is  precipitated  from  their  solutions,  if  i 
moderately  concentrated,  by  ammonia,  but  not  readily  by  caustic  $ 
potash  or  soda.  The  solution  is  also  precipitated,  even  although 
much  diluted,  by  tannin  or  tannic  acid,  but  not  by  gallic  acid. 

Iu  Organic  mixtures  they  could  only  be  separated  by  digesting  the  j] 
extract  with  alcohol,  in  which  they  are  all  very  soluble.  They  are  n 
not  very  soluble  in  ether ;  hence  the  alcoholic  extract  might  be  freed  a 
from  other  impurities  by  this  menstruum. 

Narcotina. — This  alkaloid  is  of  but  little  importance  to  the  if 
medical  jurist,  but  it  is  proper  to  state  the  chemical  differences  which  li 

exist  between  it  and  morphia.  Its  crystals  have  a  bright  nacreous  ;i< 

lustre.  It  is  not  very  soluble  in  water,  but  it  is  easily  dissolved  by  it 
boiling  alcohol  and  ether.  Unlike  morphia,  it  is  not  very  soluble  in  if' 
caustic  potash  or  diluted  acetic  acid,  even  on  bailing.  When  nitric  JI 
acid  is  poured  on  the  crystals,  they  acquire  a  yellow  colour,  not  a  golden-  m 
red,  like  morphia.  Sulphuric  acid  gives  to  narcotina  a  bright  sulphur-  m 
yellow  colour  :  to  morphia  a  pinkish-brown  tint.  If  to  the  mixture  it 
of  acid  and  alkaloid,  a  drop  of  a  solution  of  chromate  of  potash  be  f. 

added,  green  oxide  of  chrome  is  set  free  in  both  cases  :  and  if  to  j;j 

either  mixture  a  grain  of  an  alkaline  nitrate  be  then  added,  a  deep  blood- 
red  colour  is  brought  out, — almost  black  in  the  case  of  morphia  (see  fy 
ante,  page  227).  Narcotina  does  not  decompose  iodic  acid,  or  set  a: 
iodine  free.  If  narcotina  be  boiled  with  acetic  acid,  and  a  strong  t;< 
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solution  of  hypochlorite  of  lime  be  added,  the  liquid  acquires  at  first  a 
yellow  and  then  a  red  colour :  morphia  under  the  same  circumstances 
gives  a  yellow  liquid.  This  mode  of  testing,  lately  proposed  by  Flandin, 
is  not  very  satisfactory,  as  the  results  depend  much  on  the  proportions 
added.  When  heated  on  platina,  narcotina,  like  morphia,  melts  and 
burns. 

Codeia. — This  alkaloid,  which  is  not  often  seen  so  well  crystallized 
as  morphia  and  narcotina,  is  known  from  both  by  its  ready  solubility 
in  water,  and  by  its  forming  a  strongly  alkaline  solution.  One  hundred 
parts  of  water  at  60°  dissolve  one  part  and  a  quarter ;  at  212°  nearly 
six  parts.  It  is  also  soluble  in  alcohol,  and  combines  with  acids.  It 
differs  from  morphia  in  not  decomposing  iodic  acid,  and  in  not  giving  any 
red  colour  with  nitric  acid,  either  as  a  solid  or  when  dissolved  in  acids. 
It  differs  from  narcotina  in  not  being  turned  yellow  but  of  a  light 
pinkish-brown  colour,  by  sulphuric  acid ;  but  it  resembles  both  morphia 
and  narcotina  in  producing  green  oxide  of  chrome  when  a  drop  of 
solution  of  chromate  of  potash  is  added  to  the  mixture.  When  codeia 
is  boiled  with  acetic  acid  and  hypochlorite  of  lime,  it  produces  a  yellow 
colour  like  morphia.  Heated  on  platina  it  melts,  forming  a  globule 
of  colourless  liquid  :  this  soon  darkens,  and  gives  off  a  vapour  which 
burns  with  a  yellow  smoky  flame. 

Narcein. — Narcein  is  met  with  in  fine  prismatic  crystals.  It  is 
very  insoluble  in  water,  hot  or  cold  :  the  hot  solution  has  a  faint 
alkaline  reaction.  It  is  easily  dissolved  by  acetic  acid  and  by  caustic 
potash.  Strong  sulphuric  acid  turns  the  crystals  of  a  blackish-green 
colour.  If  the  acid  be  diluted  with  a  small  quantity  of  water,  the 
liquid  acquires  slowly  a  light  blue  colour.  On  boiling  with  more  water, 
it  becomes  colourless,  but,  by  evaporation,  it  acquires  a  pinkish-red  hue. 
Strong  nitric  acid  dissolves  the  crystals,  forming  a  light  yellow  solution. 

proportion  op  opium  in  opiate  preparations. 

It  is  necessary  to  state  the  medicinal  doses  and  strength  of  some 
opiate  preparations  which  are  frequently  used  medicinally.  Confec¬ 
tion  of  opium.  ( Confect .  opii) — Contains  one  grain  of  opium  in 
thirty-six  grains.  The  dose  for  an  adult  is  from  ten  to  thirty  grains. 
Compound  soap  pill.  (Pit.  Sap .  Comp.) — Five  grains  contain  one 
grain  of  opium.  Dose  three  to  ten  grains.  Compound  pills  of 
storax.  (Pil.  Styracis  Comp.)  The  strength  and  dose  are  the  same 
as  in  the  compound  soap  pill.  Compound  chalk  powder  with 
opium.  (Fiilv.  Cretce  Comp,  cum  Opio.) — Forty  grains  contain  one 
of  opium.  Dose  five  to  thirty  grains.  Compound  powder  of  kino. 
(Pulv.  Kino.  Comp.) — Twenty  grains  contain  one  of  opium.  Dose  five 
to  twenty  grains.  Extract  of  opium.  ( Exiractum  Opii) — Dose 
one  quarter  of  a  grain  to  three  or  four  grains.  Wine  of  Opium. 
(Vinum  Opii ,  or  Laudanum  Liquidum  Sydenhami.) — This  is  said  to 
have  the  same  strength  as  the  tincture,  i.  e.,  one  grain  of  opium  in 
nineteen  (twenty)  drops.  Dose  ten  drops  to  one  drachm.  External 
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applications. — Liniment  op  opium.  (Linimentwn  Opii.) — This  pre¬ 
paration  contains  one  drachm  of  the  tincture  in  half  an  ounce. 
Enema  op  opium.  (Enema  Op  'd.) — In  four  ounces  there  are  thirty 
drops  of  the  tincture. 


CHAPTER  XXXVII. 

PRUSSIC  ACID — VARIOUS  KINDS  —  DIFFERENCE  IN  STRENGTH  — 
ACTION  OP  THE  VAPOUR — CHRONIC  POISONING — TASTE  AND 
ODOUR  OP  THE  POISON — CONDITIONS  UNDER  WHICH  THE  ODOUR 
MAY  AND  MAY  NOT  BE  DETECTED — SYMPTOMS  PRODUCED  BY 
SMALL  AND  LARGE  DOSES — ANOMALOUS  CHARACTERS — INFLUENCE 
OF  DILUTION — ITS  EFFECTS  CONTRASTED  WITH  THOSE  OF  OPIUM — 
DEATH  FROM  EXTERNAL  APPLICATION — ACCUMULATIVE  POWER — 
PERIOD  AT  WHICH  THE  SYMPTOMS  COMMENCE — POWER  OF  VO¬ 
LITION  AND  LOCOMOTION — CASES — SUMMARY  OF  POST-MORTEM 
APPEARANCES — CASES  OF  THE  PARISIAN  EPILEPTICS — QUANTITY 
REQUIRED  TO  DESTROY  LIFE — FATAL  DOSE — RECOVERY  FROM 
LARGE  DOSES — PERIOD  AT  WHICH  DEATH  TAKES  PLACE — TREAT¬ 
MENT. 

General  'Remarks. — Hydrocyanic  or  Prussic  Acid,  owing  to  its 
rapid  and  unerring  effects  when  taken  even  in  comparatively  small 
doses,  is  one  of  the  most  formidable  poisons  with  which  we  are  ac¬ 
quainted.  Most  toxicologists  consider  it  to  be  a  narcotic  poison,  and 
in  deference  to  this  general  opinion,  I  have  still  placed  it  under  the 
section  of  narcotics :  but  from  what  will  be  hereafter  stated,  there  is 
perhaps  some  reason  to  regard  it  as  a  narcotico-irritant.  Its  operation, 
as  a  sedative  or  narcotic,  is,  however,  in  general  so  rapid  that  its 
irritant  effects  are  not  manifested.  The  pure  or  anhydrous  acid 
requires  no  notice  here ;  since  it  is  not  likely  to  be  met  with  out  of  a 
chemical  laboratory.  The  common  acid  is  a  mixture  of  this  pure  acid 
with  water,  and  sometimes  with  alcohol.  As  it  is  sold  in  shops,  it 
varies  considerably  in  strength.  I  have  found  different  specimens  to 
contain  from  1*3  to  6'5  per  cent,  of  the  strong  acid;  but  two  varieties 
are  now  commonly  met  with — 1.  The  Prussic  acid  of  the  London 
Pharmacopoeia,  containing  about  two  per  cent.  (Phillips.)  2.  Scheele’s 
acid,  containing  from  four  to  five  per  cent.  In  a  case  of  poisoning 
which  I  had  to  investigate  in  July,  1847,  the  acid  which  was  sold  for 
Scheele’s  was  found  to  contain  only  two  per  cent. !  (Med.  Gaz.  xl. 
171.)  Iu  another  instance  there  was  the  same  deficiency  of  strength. 
In  short,  there  is  no  certainty  respecting  the  strength  of  any  two  spe¬ 
cimens  sold  as  Scheele’s  acid,  a  subject  which  requires  the  very  serious 
consideration  of  medical  practitioners  who  prescribe  it.  The  medicinal 
dose  of  Scheele’s  acid  is  from  a  minim  to  two  minims, — of  the  London 
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Pharmacopoeial  acid,  from  three  to  five  minims  gradually  increased. 
The  acid  is  said  to  float  on  the  surface  of  water, — hence  it  has  been 
advised  to  give  it  only  in  the  form  of  draught :  hut  when  once  mixed, 
this  separation  is  not  likely  to  happen.  The  variable  proportions  of 
strong  acid  present  will,  in  some  cases,  explain  the  very  different  effects 
produced  by  equal  quantities  of  different  specimens.  On  the  continent, 
the  acid  is  met  with  of  a  strength  rising  as  high  as  from  ten  to  twenty- 
five  per  cent.  The  price  at  which  the  acid  is  sold  to  the  public  is  about 
two  shillings  an  ounce. 

In  giving  an  opinion  on  the  quantity  of  this  poison  required  to  de¬ 
stroy  life,  it  is  material  to  know  the  variety  of  acid  taken ;  and  here 
it  is  much  to  he  regretted,  that  in  the  British  empire  no  uniform 
standard  is  adopted  for  so  powerful  a  medicine.  The  following  may 
be  taken  as  the  per-centage  strength  in  anhydrous  acid  of  the  different 
varieties  of  this  acid,  British  and  foreign,  in  aqueous  solution,  on  the 
authoritv  of  Dr.  Christison  and  Dr.  Pereira.  Acid  of  Schrader,  1 : — 
Dublin  Pharmacopoeia,  P6  to  2'82  (Donovan)  London  Pharma¬ 
copoeia,  2  : — Gobel,  2'5  :  Edinburgh  Pharmacopoeia,  3‘2  : — Vauquelin 
and  Giese,  3'3  : — Scheele,  4  : — Ittner,  10  : — Bobiquet,  50  : — Among 
the  alcoholic  solutions  of  the  acid, — Schrader,  D5  : — Bavarian  Phar¬ 
macopoeia,  4  : — Duflos,  9  : — Pfaff,  10  : — Keller,  25  per  cent. 

Poisoning  by  prussic  acid  is  commonly  the  result  of  suicide  or  acci¬ 
dent.  In  1837-8  there  were  twenty-seven  cases  of  poisoning  by  this 
liquid,  nearly  all  of  which  were  the  result  of  suicide.  Within  the  last 
two  years  it  has,  however,  acquired  a  fatal  celebrity  as  a  means  of 
murder ! 

Effects  of  the  vapour. — The  vapour  of  anhydrous  prussic  acid,  if  re¬ 
spired,  would  prove  almost  instantaneously  mortal.  Even  the  vapour 
of  the  diluted  acid  accidentally  respired,  occasions  very  alarming  symp¬ 
toms.  The  following  are  the  particulars  of  a  case  lately  communi¬ 
cated  to  me  by  Mr.  Tubbs :  it  may  serve  as  a  warning  in  the  perform¬ 
ance  of  experiments.  A  practitioner  was  showing  to  some  friends 
the  effects  of  Scheele’s  prussic  acid  on  an  animal,  when,  by  accident, 
a  quantity  of  the  acid  fell  upon  the  dress  of  a  lady  who  was  standing 
before  a  fire.  The  poison  was  rapidly  evaporated,  and  the  lady  was 
immediately  seized  with  dizziness,  stupor,  inability  to  stand,  and  faint¬ 
ness.  The  pulse  became  feeble  and  irregular.  Brandy  was  adminis¬ 
tered,  cold  affusion  employed,  and  the  patient  was  exposed  to  a  free 
current  of  air.  In  ten  minutes  the  pulse  began  to  improve,  and  with 
the  exception  of  tremor  in  the  limbs,  the  unpleasant  symptoms  dis¬ 
appeared.  I  have  known  headache  and  giddiness  produced  by  the 
vapour  from  the  small  quantities  used  in  ordinary  chemical  experiments. 
Some  caution  is  required  even  in  temporarily  smelling  a  bottle  con¬ 
taining  a  strong  specimen  of  acid.  Chemical  experiments  show  that 
this  poison  is  always  in  the  act  of  escaping  from  liquids  which  contain 
it ;  and  the  quantity  evolved  and  diffused  depends  on  temperature  and 
the  surface  exposed  to  air. 
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Mr.  Hunneley’s  experiments  on  animals  prove  that  the  action  of  the 
acid  upon  the  lungs  when  air  impregnated  with  the  vapour  is  breathed, 
is  not  only  rapid  hut  certain  in  its  effects,  and  it  forms  one  of  the  easiest 
methods  of  exhibiting  the  poison — one  which  it  would  be  very  easy  to 
employ,  but  after  a  few  hours  most  difficult  to  detect,  because  the  vapour, 
from  its  great  diffusibility,  is  very  soon  dissipated.  (Prov.  Trans.  N.  S. 
iii.  84.)  Baron  Liebig  asserts,  what  is  wholly  without  proof,  that  this 
poison  acts  only  through  the  vapour.  He  says,  comparatively  large  (?) 
doses  in  aqueous  solution  may  be  taken  into  the  digestive  apparatus 
without  producing  any  very  perceptibly  noxious  effects,  while  the  same 
quantity  of  acid  inhaled  as  vapour,  causes  immediate  death  !  Two  drops 
of  anhydrous  acid  in  from  four  to  six  ounces  of  water  produce  no  effect 
on  a  cat  when  swallowed.  The  same  quantity  of  acid  undiluted,  placed 
on  the  tongue  of  a  cat,  causes  no  perceptible  effect,  provided  the  animal 
he  prevented  from  breathing  by  stopping  its  mouth  and  uostrils,  but 
the  animal  dies  the  instant  it  breathes,  because  the  vapour  then  reaches 
the  lungs.  (Lectures  in  Lancet,  Dec.  7,  1844,  306.)  There  can  be 
no  doubt  that,  like  arsenic  and  all  poisons,  prussic  acid  acts  much  more 
speedily  and  powerfully  when  taken  into  the  lungs  as  a  vapour,  than 
when  introduced  into  the  stomach  as  a  liquid  :  hut  like  other  poisons 
it  will  also  act  through  the  mucous  membrane  of  the  alimentary  canal. 
The  experiment  on  the  cat  referred  to  by  Liebig,  is  perfectly  inex¬ 
plicable  ;  for  admitting  it  to  he  possible  to  apply  two  drops  of  anhydrous 
prussic  acid  in  the  way  described,  and  that  a  cat  can  live  for  a  minute 
or  longer  with  its  mouth  and  nostrils  perfectly  closed,  how  is  it  to  he 
explained  that  absorption  should  not  go  on,  on  the  surface  of  the  tongue 
as  well  as  on  that  of  the  vagina  or  rectum  ? 

I  am  not  aware  that  there  is  any  well-authenticated  case  of  death 
having  been  caused  by  the  vapour.  The  celebrated  Scheele  died  sud¬ 
denly  wdiile  making  his  researches  on  this  poison,  and  it  is  alleged  that 
he  was  killed  by  respiring  the  vapour.  The  anhydrous  acid  was  not 
known  to  Scheele  ;  this  was  first  prepared  by  Gay  Lussac,  in  the  early 
part  of  the  present  century. 

In  any  case  in  which  the  poison  is  applied  externally  to  the  skin, 
the  effects  may  become  aggravated  by  the  diffusion  and  respiration  of 
the  vapour. 

Chronic  poisoning  by  the  vapour. — Dr.  Chanet  has  lately  called 
attention  to  the  effects  slowly  produced  by  prussic  acid  vapour,  upon 
those  who  are  exposed  to  the  fumes  in  a  very  diluted  state.  The  pro¬ 
cess  of  galvanic  gilding  and  silvering  is  now  very  common.  Cyanide 
of  potassium  is  used  as  a  solvent  for  the  metals,  and  as  the  solution  is 
freely  exposed,  prussic  acid  is  always  passing  off  in  vapour  from  its 
surface.  This  evolution  of  the  vapour  is  aided  by  the  warmth,  and  its 
noxious  effects  are  aggravated  by  the  closeness  and  want  of  ventilation 
in  the  rooms  in  which  the  process  is  carried  on.  The  whole  manu¬ 
factory  is  perceptibly  infected  with  the  odour,  and  the  workmen  are 
thus  compelled  to  breathe  a  poisonous  atmosphere  for  many  hours 
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together.  Dr.  Chanet  satisfied  himself  respecting  the  diffusion  of  the 
acid,  by  placing  above  the  cyanide-bath,  a  watch-glass  containing  a 
solution  of  nitrate  of  silver.  A  white  film  of  cyanide  of  silver  was 
immediately  produced  on  the  surface.  Some  of  the  men  are  speedily 
obliged  to  abandon  the  work,  from  the  feeling  of  illness  produced. 
The  symptoms  in  those  who  remain  for  a  long  time  exposed  to  the 
vapour  are  : — dull  headache,  accompanied  by  shooting  pains  in  the 
forehead,  noises  in  the  ears,  vertigo,  dizziness,  and  other  effects  in¬ 
dicative  of  cerebral  congestion.  Then  follow  difficult  respiration,  pain 
in  the  preecordium,  sense  of  suffocation,  constriction  in  the  throat  and 
palpitation,  with  alternate  fits  of  wakefulness  and  somnolency.  (Gazette 
des  Hopitaux,  24  Juillet,  1847.)  Dr.  Chanet  very  properly  asks  the 
question, — whether  by  the  introduction  of  the  cyanide-process,  as  much 
mischief  may  not  be  done  as  by  the  mercurial  process,  which  it  super¬ 
seded.  For  the  local  action  of  the  Cyanide  of  Potassium,  see  post. 

In  trying  some  experiments  on  galvanic  gilding,  a  few  years  since, 
the  evolution  of  the  prussic  acid  vapour  was  so  manifest  that  nitrate  of 
silver  was  whitened  when  exposed  in  the  apartment  at  some  distance, 
and  the  whole  apparatus  was  therefore  kept  covered  over. 

From  the  researches  of  M.  Gaultier  de  Claubry,  it  would  appear  that 
prussic  acid  is  evolved  in  vapour  to  a  dangerous  extent  in  other  manu¬ 
factures.  Some  years  ago  a  patent  was  taken  out  in  France  for  the 
purpose  of  recovering  the  alcohol  left  in  the  residue  of  the  preparation 
of  the  fulminate  of  mercury.  Nitric  acid  and  alcohol  are  here  employed ; 
and  in  addition  to  formic  acid  and  hyponitrous  ether,  prussic  acid  is  an 
invariable  result.  The  proportion  varies  according  to  the  degree  of 
concentration  of  the  liquids,  but  it  is  sometimes  very  considerable. 
In  saturating  the  residuary  liquid  with  chalk,  prussic  acid  escapes  in 
vapour,  but  the  odour  is  in  great  part  concealed  by  that  of  the  ether. 
In  distilling  the  liquid,  prussic  acid  was  abundantly  obtained.  On 
one  occasion,  the  workman  who  stirred  the  chalk  into  the  liquid,  sud¬ 
denly  felt  a  severe  pain  in  the  head,  his  strength  immediately  failed 
him,  and  he  fell  down  in  a  state  of  unconsciousness  ;  a  man  who  went 
to  assist  him  was  similarly  affected.  The  experiment  was  performed 
in  the  presence  of  M.  de  Claubry,  and  he  satisfied  himself  that  these 
serious  effects  were  due  to  prussic  acid  vapour,  the  odour  of  which  was 
distinctly  recognised.  From  only  one  drop  of  a  portion  of  liquid 
distilled  by  himself,  M.  de  Claubry  suffered  under  the  most  alarming 
symptoms,  from  which  he  recovered  after  some  hours.  A  fact  of  some 
importance  is,  that  the  alcohol  thus  recovered  from  the  residue,  which 
had  been  sold  to  the  public  for  ordinary  use,  actually  contains  prussic 
acid  !  The  public  sale  of  this  poisoned  alcohol  might  account  for  many 
sudden  deaths.  A  suggestion  was  made  to  the  French  Government 
to  suppress  it.  (Ann.  d’Hyg.,  1839,  ii.  350.) 

Taste  and  odour. — The  evidence  derivable  from  the  taste  and  odour 
of  this  poison  is,  in  some  instances,  of  importance.  The  taste  is  de¬ 
scribed  by  Dr.  Christison  as  pungent ;  some  state  that  it  is  hot,  others 
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that  it  is  bitter.  (Pereira.)  When  the  common  acid  is  taken  mixed 
with  organic  liquids,  the  taste  is  not  likely  to  he  very  perceptible  un¬ 
less  the  dose  be  exceedingly  large.  In  Belavey’s  case  the  deceased 
swallowed  tbe  acid  unmixed,  and  she  cried  out  that  she  had  swallowed 
a  “hot  liquid.”  We  may  probably  trust  to  this  statement  as  giving 
us  the  best  idea  of  the  taste  of  an  unmixed  and  fatal  dose  of  the  poison. 
With  a  certain  pungency  there  may  be  likewise  a  sense  of  bitterness,  as 
in  the  bitter  almond ; — but  it  is  obviously  impossible  to  determine  the 
exact  kind  of  sensation  produced  on  the  tongue  and  fauces  by  a  large 
dose  of  this  poison.  In  an  interesting  case  reported  by  Dr.  Banks,  a 
girl  swallowed  thirty  drops  :  she  called  out  for  “bread,”  and  on  re¬ 
covery  in  a  few  hours,  she  had  no  recollection  of  any  thing  that  had 
transpired.  A  small  but  fatal  dose  of  the  diluted  acid  administered  in 
a  liquid  like  porter  or  in  medicine,  would  probably  have  no  perceptible 
taste. 

With  regard  to  the  odour ,  Dr.  Christison  states  that  when  diffused, 
it  has  a  distant  resemblance  to  that  of  bitter  almonds :  but  it  is 
accompanied  with  a  peculiar  impression  of  acridity  on  the  nostrils  and 
back  of  the  throat.  (Op.  cit.  752.)  Orfila  also  says  that  it  is  similar 
to  that  of  bitter  almonds  : — this  is,  indeed,  the  common  impression. 
There  is,  however,  a  difference  between  these  odours ;  but  the  dif¬ 
ference  is  not  perceptible  to  the  senses  of  all,  and  the  only  practical 
point  requiring  notice  is,  that  the  diluted  odour  of  bitter  almonds 
would  probably  be  pronounced  by  many  to  indicate  the  presence  of 
prussic  acid,  especially  if  there  existed  any  suspicion  of  violent  death. 
Even  experienced  medical  men  have  to  my  knowledge  been  deceived 
on  this  point.  There  are  some  who  are  unable  to  perceive  the  odour 
of  prussic  acid,  even  when  it  exists  in  large  proportion,  whether 
mixed  with  water  or  other  liquids  ;  while  others  again  are  peculiarly 
susceptible  of  it.  With  some,  it  does  not  affect  the  olfactory  nerves 
at  all ;  but  produces  merely  a  sense  of  constriction  in  the  fauces. 
These  facts  appear  to  me  to  explain, — why  on  the  post-mortem 
examination  of  a  body,  some  persons  may  perceive  the  odour  while 
others  may  not.  When  many  have  to  form  a  judgment  on  this 
subject,  it  is  much  more  common  to  find  disagreement  than  unanimity. 
In  the  cases  of  the  Parisian  epileptics,  three  eminent  physicians 
perceived  no  odour  in  the  body  twenty-four  hours  after  death  ; — two 
others,  equally  eminent,  profess  to  have  perceived  an  odour  of  litter 
atnwnds  eight  days  after  death  !  (Orfila,  ii.  287.)  In  the  case  of 
Sarah  Hart  {Reg.  v.  Tawell,  Bucks  Lent  Ass.  1845),  two  medical 
witnesses  perceived  an  odour  on  cutting  into  the  integuments,  a  third 
could  not :  while  not  one  of  the  four  witnesses  could  detect  any  odour 
of  the  poison  in  the  contents  of  the  stomach  or  in  the  blood  !  In  a  case 
reported  by  Mr.  Nunneley,  two  could  perceive  an  odour  about  the  nos¬ 
trils  of  the  deceased,  in  less  than  six  hours  after  death,  and  two  could 
not !  (Prov.  Med.  Jour.  July  23,  1845) ;  and  in  one  lately  communi¬ 
cated  to  me  by  Dr.  Streeten,  where  death  was  recent  and  the  dose  large, 
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five  out  of  six  medical  gentlemen  did  not  perceive  any  odour  on  ap¬ 
proaching  the  body,  either  before  or  after  it  was  opened. 

On  one  point,  however,  there  ought  to  he  no  difference  of  opinion. 
We  should  not  rely  upon  the  presence  of  a  mere  odour  of  “  bitter 
almoncls ”  as  evidence  of  the  presence  of  prussic  acid  ;  hut  either  reject 
this  altogether,  or  corroborate  it  by  the  application  of  tests  to  the  sus¬ 
pected  liquid  in  a  separate  state.  In  one  iustance  {Reg.  v.  Donellati)  the 
odour  of  bitter  almonds  was  the  only  test ;  but  there  were  peculiar  moral 
circumstances  in  this  case,  which  made  up  for  the  want  of  chemical  evi¬ 
dence.  All  the  soluble  compounds  of  prussic  acid,  and  the  bruised 
kernels  of  many  fruits,  possess  a  similar  odour ;  and  it  is  important  to 
observe,  that  there  are  some  substances,  containing  no  prussic  acid, 
which  may  give  out  an  odour  like  that  of  bitter  almonds.  This  is 
observed  in  the  compound  called  nitro-benzine.  Dr.  Skae  per¬ 
ceived  an  odour  of  prussic  acid  on  adding  muriatic  acid  to  meconate  of 
lime,  but  lie  could  obtain  none  of  the  poison  by  distillation.  (North 
Jour.  Med.  May  1845.)  Dr.  Christison  quotes  two  instances  in 
which  there  was  a  strong  smell  of  bitter  almonds  in  the  fteces,  although 
no  medicine  containing  hydrocyanic  acid  had  been  given  to  the  de¬ 
ceased.  (Op.  cit.  775.)  I  have  perceived  it  in  the  brain  of  a  person 
who  had  died  from  ordinary  disease,  and  whose  body  was  examined 
soon  after  death.  It  is  worthy  of  observation  that  the  odour  in  these 
cases  of  artificial  production,  appears  to  be  that  of  litter  ahnonds,  not 
of  prussic  acid,  and  probably  Dr.  Skae  refers  to  this  odour  in  the  above 
experiment.  A  bitter-almond-odour  may  exist  without  the  slightest 
trace  of  prussic  acid  being  present,  as  where,  for  instance,  the  essential 
oil  has  been  entirely  deprived  of  prussic  acid  by  chemical  processes. 
This  shows  that  the  presence  of  the  poison  and  this  odour,  are  quite 
independent  of  each  other.  (For  some  remarks  on  this  subject,  see 
page  665,  post.) 

Cause  of  the  loss  of  odour  in  the  dead  body. — The  circumstances 
which  may  lead  to  the  absence  of  odour  in  a  dead  body ,  in  the  con¬ 
tents  of  the  stomach,  or  in  any  organic  liquid,  are — 1,  the  smallness  of 
the  quantity  of  acid  present ;  2,  volatilization  by  long  exposure  to  air ; 
3,  the  smallness  of  the  dose  taken,  and  its  entire  removal  by  ab¬ 
sorption  and  elimination  when  the  individual  has  survived  some 
time ;  4,  the  degree  of  dilution  of  the  poison  with  water  or  other 
liquids  ;  and,  lastly,  its  concealment  by  other  odorous  bodies,  such  as 
vinous  liquids,  peppermint,  or  bitter  almonds.  (G.  H.  Reports,  April, 
1845.)  Dr.  Geoghegan  detected  the  odour  three  days  after  deaths 
Dr.  Lonsdale  found  in  his  experiments  on  animals  that  the  smell  might 
be  perceived  for  eight  or  nine  days  after  death,  although  he  could  not 
detect  the  acid  chemically  for  more  than  four  days.  (Ed.  Med.  and 
Surg.  Journ.  li.  p.  52.)  In  the  case  of  Ramus  (Ann.  d’Hyg.  1833, 
365),  the  odour  wras  detected  in  the  liquid  distilled  from  the  stomach 
seven  days  after  death,  and  it  yielded  traces  of  prussic  acid ;  but  it  was 
not  perceived  before  distillation.  This  fact  of  the  detection  of  the 
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odour  after  but  not  before  distillation,  well  known  to  all  medical  jurists, 
was  absurdly  made  a  point  of  great  difficulty  at  the  trial  of  Taw  ell  for 
the  murder  of  Sarah  Hart,  although  the  simple  explanation  is,  that  the 
poison  is  thereby  separated  more  or  less  from  other  odorous  substances 
which  tend  to  conceal  it. 

In  one  instance  in  which  three  drachms  had  probably  been  taken,  I 
found  no  odour  in  the  stomach  or  its  contents  after  twelve  days. 
(G.  H.  Reports,  April  1845.)  In  a  case  examined  by  Mr.  Hicks,  ninety 
hours  after  death,  where  not  more  them  nine-tenths  of  a  grain  had 
been  swallowed  and  the  individual  died  in  twenty  minutes,  the  con¬ 
tents  of  the  stomach  smelt  strongly  of  prussic  acid.  It  was  also  per¬ 
ceived  on  opening  the  cavity  of  the  chest :  but  there  was  no  odour  of 
the  poison  about  the  mouth  or  in  the  room,  although  Mr.  Hicks  was 
present  ten  minutes  before  death  !  (Med.  Gaz.  xxxv.  893.)  In  a  case 
examined  by  Mr.  Pooley  twenty-two  hours  after  death,  the  smell  was 
perceived  in  the  stomach,  but  no  where  else.  (Ib.  p.  859.)  In  an  in¬ 
teresting  case  communicated  to  the  Lancet  (Sept.  14,  1844),  by  Mr. 
E.  Crisp,  of  Walworth,  in  which  a  very  large  dose  had  probably  been 
taken,  he  could  detect  no  odour  of  prussic  acid  in  any  part  of  the  body , 
although  the  inspection  was  made  seventy  hours  after  death :  but  a 
friend  who  was  present  thought  he  could  perceive  it.  In  a  case  in 
which  a  man  swallowed  nine-tenths  of  a  grain  and  began  to  recover 
after  four  hours,  the  matters  then  for  the  first  time  thrown  off 
the  stomach  had  no  smell  of  prussic  acid.  (Med.  Gaz.  xxxvi.  104.) 
Neither  the  dose  nor  the  circumstances  under  which  the  body  is  ex¬ 
posed,  will  always  suffice  to  explain  these  anomalies. 

In  the  stomach  of  a  dog  poisoned  by  Mr.  Hicks,  three  drachms  of 
Scheele’s  acid  having  been  introduced  by  the  stomach-pump,  the  odour 
was  perceptible  to  some  persons,  (but  not  to  others)  twenty-four 
hours  after  death ;  although  the  stomach  had  been  laid  quite  open,  freed 
of  its  contents,  soaked  in  cold  water,  and  placed  for  some  time  under  a 
current  of  water.  Mr.  Hicks  and  I  subsequently  detected  prussic  acid 
in  it  with  tests  both  with  and  without  distillation.  (Med.  Gaz.  xxxvi. 
328.)  This  shows  how  completely  organic  matter  becomes  occasionally 
impregnated  with  the  acid,  but  it  is  of  course  continually  passing  off 
in  vapour — a  fact  proved  by  testing  it  in  a  way  to  be  hereafter  de¬ 
scribed. 

Some  objection  was  taken  at  the  trial  of  Tawell  to  a  very  short  ab¬ 
stract  of  a  case  by  Mertzdorff,  reported  by  me  in  a  former  work  (Man. 
Med.  Jur.),  because  it  tended  to  bear  out  what  is  beyond  all  question 
an  established  and  undeniable  truth,  i.  e.  the  occasional  disappearance 
of  the  odour  of  prussic  acid  in  the  dead  body.  No  odour  was  per¬ 
ceived  in  or  about  the  body  of  a  youth  poisoned  by  three  and  a  half 
drachms  of  an  acid,  five  times  the  strength  of  that  of  the  London 
Pharmacopoeia,  but  it  is  said  to  have  been  perceived  in  the  contents  of 
the  stomach.  It  is  of  itself  sufficiently  remarkable  that  with  such  a 
large  dose  of  a  very  strong  acid,  the  body  and  the  cavities  should  have 
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had  no  odour !  (For  a  full  account  of  the  appearances  in  this  remarkable 
case,  see  p.  668,  post.)  But  in  order  to  meet  any  future  objections 
of  so  purely  technical  a  character,  I  have  here  brought  together  a 
series  of  cases  which,  I  think,  will  satisfy  the  reader  of  the  truth 
of  the  principle  for  which  alone  Mertzdorff’s  case  was  briefly 
quoted,  namely,  the  uncertainty  of  the  evidence  from  the  odour ;  and 
to  these  may  now  be  added  the  case  of  Sarah  Hart,  and  that  com¬ 
municated  to  me  by  Dr.  Streeten,— all  of  them  showing  that  to  some 
persons  very  shortly  after  death,  the  odour  may  be  perceptible,  while 
to  others  it  will  be  altogether  absent.  The  object  of  attacking  the 
terms  of  a  mere  reference  to  a  case  when  the  principle  involved  in  the 
quotation  was  itself  unassailable,  was,  of  course,  to  divert  the  minds  of 
the  jury  from  the  real  facts.  The  question  really  before  the  Court  was. 
Must  the  odour  of  prussic  acid  be  always,  under  all  circumstances  and 
to  all  persons,  perceptible  in  the  dead  body  ?  In  the  face  of  good 
medical  experience, — without  reference  to  dose,  the  time  of  survivor¬ 
ship,  vomiting,  absorption,  elimination,  and  admixture  with  other 
strongly  smelling  matters  likely  to  be  found  in  a  dead  stomach, — Sir 
Fitzroy  Kelly,  the  counsel  for  the  prisoner,  contended  that  either  the 
odour  must  be  perceptible,  or,  as  in  respect  to  Sarah  Hart,  it  was 
impossible  to  refer  death  to  prussic  acid !  (For  an  account  of  this 
case,  see  page  677,  post).  The  numerous  instances  of  the  absence 
of  odour  which  have  been  collected  by  toxicologists,  most  of  which 
the  reader  will  find  recorded  in  this  chapter,  are  likely  to  prevent  in 
future  such  a  public  misrepresentation  of  medical  facts. 

The  odour  of  other  substances  mistaken  for  that  of  prussic  acid. — 
A  case  which  occurred  in  France  in  1841,  shows  the  great  danger 
which  may  result  from  inferring  the  presence  of  this  poison  by  the 
supposed  odour.  A  M.  Tralet,  ret.  64,  was  taken  suddenly  ill  on  the 
evening  of  the  13th  January,  1841 :  he  became  insensible,  and  died 
six  hours  after  the  attack.  The  body  was  buried  on  the  16th,  and 
exhumed  on  the  20th  of  the  same-  month.  Three  medical  men,  as¬ 
sisted  by  a  chemist  (pharmacien),  undertook  the  investigation.  As 
the  result  of  their  inquiries,  they  came  to  the  conclusion  that  M.  Pralet 
had  been  poisoned  by  hydrocyanic  acid,  and  M.  Heritier,  the  nephew 
of  the  deceased,  was  charged  with  the  murder  of  his  uncle.  It  ap¬ 
peared  in  evidence  that  the  deceased  had  dined  as  usual  on  the  13th  of 
January,  and  that  at  eight  o’clock  in  the  evening  he  ate  a  small  piece 
of  bread  and  cheese,  and  drank  three  or  four  glasses  of  white  wine. 
He  was  in  the  act  of  standing  when  he  took  the  last  glass,  and  he  had 
scarcely  swallowed  it  when  he  tottered,  complained  of  illness,  and  be¬ 
came  insensible.  Various  remedies  were  applied :  he  vomited  a  quantity 
of  acid  vinous  liquid,  recovered  his  consciousness,  and  said  that  lie  expe¬ 
rienced  no  pain.  Nevertheless  his  features  were  sunken,  his  face  was 
pale,  and  his  tongue  and  mouth  were  slightly  drawn  to  the  left  side.  In 
spite  of  remedial  measures,  there  was  a  relapse.  He  became  again  uncon¬ 
scious  and  quite  insensible  to  pain  :  the  mouth  was  still  more  drawn  on 
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one  side,  and  there  was  a  tetanic  stiffness  of  the  left  arm.  The  pulse, 
which  up  to  this  time  had  been  full  and  regular,  became  weaker,  and 
the  patient  expired  at  two  o’clock  in  the  morning,  without  having  had 
any  convulsions  before  death.  The  inspection  of  the  body  was  made 
seven  days  after  death.  There  was  no  putrid  odour  about  it,  but  the 
face  was  discoloured.  There  was  lividity  of  the  skin  in  patches : — the 
subcutaneous  veins  were  filled  with  black  blood,  and  the  nails  were 
blue.  On  opening  the  abdomen,  there  was  a  peculiar  odour,  the  na¬ 
ture  of  which  could  not  be  exactly  specified :  it  was  afterwards  thought 
to  be  more  like  that  of  bitter  almonds  than  any  other  substance  !  The 
stomach  was  collapsed,  and  the  veins  injected,  especially  towards  the  car- 
dia ;  the  heart  and  large  vessels  were  empty,  the  lungs  were  soft,  small, 
filled  with  dark  blood,  and  having  the  same  peculiar  odour  as  that  found 
in  the  abdomen.  The  surface  of  the  brain  was  strongly  injected  with 
dark  blood.  On  raising  the  hemispheres,  a  clot  of  the  size  of  an  egg 
was  found : — this  had  also  the  peculiar  odour.  There  was  a  large  ex¬ 
travasation  above  the  tentorium.  The  inspectors  stated  that  a  greater 
degree  of  cerebral  congestion  could  scarcely  have  existed.  An  analysis 
of  the  contents  of  the  stomach  was  made  by  applying  tests  to  the  dis¬ 
tilled  liquid.  This  liquid  had  a  strong  odour  (not  defined)  which  re¬ 
sembled  that  of  prussic  acid  when  sulphuric  acid  was  added  to  it,  and 
the  mixture  was  diluted  with  twenty-three  times  its  weight  of  water  ! 
The  result  of  the  application  of  the  tests  was,  that  in  the  opinion  of  the 
inspectors  faint  traces  of  prussic  acid  were  present.  (Annales  d’Hyg. 
1841,  ii.  399,  and  1843,  i.  103,  474.) 

The  nephew  was  tried  for  the  alleged  murder,  and  narrowdy  escaped 
execution.  An  appeal  (permitted  in  Trance  in  criminal  cases)  was 
made  against  the  sentence,  and  the  opinion  of  Orfila  against  death  from 
poison,  based  on  the  facts  of  the  report,  became  a  subject  of  deliberation 
for  three  days.  Orfila  contended —  1,  that  there  was  no  proof,  either 
from  odour  or  chemical  analysis,  that  prussic  acid  was  present  in  the 
body ;  2,  that  the  symptoms  and  appearances  were  not  like  those  met 
with  in  poisoning  by  prussic  acid,  but  on  the  contrary,  that  they  clearly 
indicated  apoplexy  from  disease ;  3,  that  death  had  been  caused  by 
apoplexy,  and  no  crime  had  been  committed.  The  result  of  the  in¬ 
quiry  was,  that  the  accused  was  discharged  as  perfectly  innocent ! 

It  is  impossible  not  to  assent  to  the  correctness  of  Orfila’s  conclu¬ 
sions.  The  main  ground  of  suspicion  was,  that  the  deceased  had  been 
attacked  suddenly  after  taking  a  glass  of  wine.  A  remarkable  case  of 
death  from  an  attack  of  apoplexy  supervening  on  the  taking  of  a  small 
dose  of  sulphate  of  quinine  has  been  elsewhere  given  (page  48,  ante) ;  and 
it  would  have  been  just  as  reasonable  to  have  attributed  death  to  mor¬ 
phia  in  that  case,  as  to  prussic  acid  in  this  !  The  medical  inspectors  fell 
into  the  error  of  confounding  a  mere  sequence  with  an  effect.  The  symp¬ 
toms  were  wholly  unlike  those  caused  by  prussic  acid  ;  the  partial  para¬ 
lysis,  with  the  occurrence  of  a  remission,  showed  the  great  probability  of 
the  attack  being  due  to  a  cerebral  lesion.  The  appearances  were  exactly 
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such,  as  would  be  found  in  a  case  of  apoplexy,  and  unlike  those  caused 
by  prussic  acid.  With  respect  to  the  odour  observed  in  the  body, 
the  inspectors  required  some  time  to  consider  whether  it  was  or  was 
not  like  that  of  bitter  almonds  : — it  could  afford  no  evidence  in  so 
doubtful  a  case,  unless  the  poison  was  clearly  and  unequivocally  de¬ 
tected.  The  chemical  evidence  was,  however,  not  merely  defective,  but 
in  many  respects  completely  erroneous  ; — the  presence  of  any  trace  of 
prussic  acid  was  not  even  rendered  probable  by  the  results.  But  for  a 
proper  medico-legal  investigation  of  the  facts,  made  by  Orfila,  M. 
Heritier,  the  nephew,  would  certainly  have  been  guillotined !  There 
are  few  cases  in  modern  times  which  show  more  strikingly  than  this, 
on  what  a  thread,  the  life  of  an  innocent  person,  unjustly  accused  of  the 
crime  of  poisoning,  may  depend.  Courts  of  LaAV,  both  in  France  and 
England,  wisely  act  upon  the  principle — Caique  in  sud  arte  creden- 
dum ;  but  the  above  case  shows  that  this  confidence  may  be  carried 
too  far,  and  that  special  experience  and  special  knowledge  are  abso¬ 
lutely  required  for  the  solution  of  these  important  questions. 

Odour  affected  by  saline  solutions. — It  became  a  question  in 
Belaneys  case  (see  post,  page  675)  how  far  the  odour  of  prussic  acid 
was  likely  to  be  concealed  when  the  poison  was  mixed  with  a  saline 
solution  (sulphate  of  magnesia).  From  experiment,  I  have  not  found 
that  this  made  any  other  difference  than  mere  dilution  with  an  equal 
quantity  of  water.  It  is  extremely  easy  to  determine  by  chemical  ex¬ 
periments  the  rapidity  with  which  the  vapour  of  prussic  acid  escapes. 
It  is  constantly  evolved  from  all  solids  and  fluids,  but  the  evolution  is 
slow  in  proportion  to  the  degree  of  dilution. 

SYMPTOMS. 

The  time  at  which  the  symptoms  of  poisoning  commence  in  the 
human  subject,  is  liable  to  great  variation  from  circumstances  not  well 
understood.  When  a  large  dose  has  been  taken,  as  from  half  an  ounce 
to  an  ounce  of  the  diluted  acid,  the  symptoms  may  commence  in  the  act 
of  swallowing,  or  within  a  few  seconds.  It  is  rare  that  their  appearance 
is  delayed  beyond  one  or  two  minutes.  (For  some  remarkable  instances 
in  which  their  appearance  was  protracted,  see  p.  660,  post.)  When  the 
patient  has  been  seen  at  this  period,  he  has  been  perfectly  insensible,  the 
eyes  fixed  and  glistening,  the  pupils  dilated  and  unaffected  by  light,  the 
limbs  flaccid, the  skin  cold  and  covered  with  a  clammy  perspiration;  there 
is  convulsive  respiration  at  long  intervals,  and  the  patient  appears  dead 
in  the  intermediate  time ;  the  pulse  is  imperceptible  ;  and  involuntary 
evacuations  are  occasionally  passed.  The  respiration  is  slow,  deep,  gasp¬ 
ing,  and  sometimes  heaving,  or  sobbing.  The  following  case  was  commu¬ 
nicated  to  me  by  my  friend  Mr.  French  : — it  presents  a  fair  example  of 
the  effects  of  this  poison  in  a  large  and  fatal  dose.  A  medical  man 
swallowed  seven  drachms  of  the  common  prussic  acid.  He  survived 
about  four  or  five  minutes,  but  was  quite  insensible  when  discovered, 
i.  e.  about  two  minutes  after  he  had  taken  the  poison.  He  was  found 
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lying  on  the  floor,  senseless, — there  were  no  convulsions  of  the  limbs 
or  trunk,  but  a  faint  flickering  motion  was  observed  about  the  muscles 
of  the  lips.  The  process  of  respiration  appeared  to  cease  entirely  for 
some  seconds  : — it  was  then  performed  in  convulsive  fits,  and  the  act 
of  expiration  was  remarkably  deep,'  and  lasted  for  a  very  long  time. 
The  deceased  swallowed  the  poison  while  ascending  the  stairs;  his  body 
was  found  on  the  landing.  The  bottle  had  rolled  some  distance 
from  him,  and  the  stopper  was  lying  in  another  direction.  Simon 
mentions  a  case  in  which  an  ounce  was  taken,  and  the  symptoms 
were  precisely  similar.  There  was  besides,  coldness  of  the  hands  and 
feet ;  and  no  pulse  could  he  felt.  In  such  cases,  i.  e.  where  the  dose 
is  large,  the  breath  commonly  exhales  a  strong  odour  of  the  acid. 
Convulsions  of  the  limbs  and  trunk,  with  spasmodic  closure  of  the  jaws, 
are  usually  met  with  among  the  symptoms ;  the  finger-nails  have 
been  found  of  a  livid  colour,  and  the  hands  firmly  clenched. 

When  a  small  dose  ( i .  e.  about  thirty  drops  of  a  weak  acid)  has 
been  taken,  the  individual  has  first  experienced  weight  and  pain  in  the 
head,  with  confusion  of  intellect,  giddiness,  nausea,  a  quick  pulse, 
and  loss  of  muscular  power;  these  symptoms  are  sometimes  slow 
in  appearing.  Vomiting  has  been  occasionally  observed,  hut  it  is 
more  common  to  find  foaming  at  the  mouth,  with  suffusion  or  a 
bloated  appearance  of  the  face  and  prominence  of  the  eyes.  If  death 
result,  this  is  preceded  by  tetanic-  spasms,  opisthotonos,  and  involuntary 
evacuations.  Vomiting  is  sometimes  the  precursor  of  recovery.  (See 
case,  Med.  Gaz.  xxxvi.  103.)  Tor  an  account  of  the  symptoms  pro¬ 
duced  by  comparatively  small  doses,  see  cases  by  Mr.  Hicks,  (Med. 
Gaz.  xxxv.  893,)  by  Mr.  Pooley,  (ib.  p.  859,)  and  by  Mr.  Nunneley, 
(Prov.  Med.  and  Surg.  Jour.  Aug.  13,  1845,  p.  51?.)  The  last  case 
was  remarkable  in  several  particulars  :  the  individual  swallowed,  it  was 
supposed,  forty  minims  of  an  acid,  (at  three  and  a  quarter  per  cent.) 
and  was  able  to  give  an  account  of  his  symptoms.  He  was  conscious 
for  some  time  after  he  had  taken  it,  and  he  recollected  experiencing 
the  sensation  of  his  jaws  becoming  gradually  stiff  and  tight.  It  is  not 
improbable,  as  Mr.  Nunneley  has  suggested,  that  this  poison  may  act 
more  on  the  nerves  of  motion  than  of  sensation,  and  that  consciousness 
and  sensibility  may  be  retained  by  a  person  who  has  taken  it,  when 
from  the  powerlessness  of  the  muscles,  he  is  unable  to  indicate  their 
existence.  (Prov.  Trans.  N.  S.  iii.  ?4.) 

In  an  accident  which  occurred  in  Paris,  seven  epileptic  patients  in 
the  Bicetre  were  poisoned  by  an  overdose  of  prussic  acid  administered 
in  syrup.  The  quantity  actually  taken  has  not  been  satisfactorily 
determined.  The  symptoms  as  they  are  described  by  Orfila 
(Op.  cit.  ii.  286)  and  Devergie  (Op.  cit.  ii.  281)  were  as  follows : — 
Seven  minutes  after  the  poison  had  been  swallowed,  all  the  patients 
were  found  lying  on  their  beds  in  a  state  of  insensibility ;  they  all 
had  convulsions.  The  respiration  was  loud  and  hurried,  the  mouth 
covered  with  froth,  the  body  in  a  state  of  perspiration,  and  the  pulse 
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frequent.  To  this  state  of  general  excitement,  there  gradually  suc¬ 
ceeded  a  mortal  collapse.  The  act  of  respiration  took  place  at  greater 
intervals,  and  was  of  longer  duration  : — the  pulse  became  weak  and  less 
frequent,  there  was  cold  perspiration,  with  coldness  of  the  extremities, 
followed  by  death.  In  some,  the  skin  of  the  head  and  face  was  strongly 
injected,  in  others  it  was  pale  ;  the  pupils  were  moderately  dilated  ; 
there  was  no  vomiting ;  one  of  them  made  violent  efforts  to  vomit  a 
short  time  before  he  died.  An  attempt  was  made  to  put  the  feet  in 
warm  water,  but  most  of  them  died  before  this  treatment  could  be 
adopted.  One  who  survived  the  longest,  and  who  was  thus  treated, 
was  shortly  afterwards  seized  with  very  violent  convulsions.  He  evi¬ 
dently  felt  the  warmth  of  the  water,  for  just  before  the  convulsions 
came  on  his  countenance  expressed  much  suffering,  and  his  breathing 
was  more  hurried.  The  face,  conjunctivee  and  head,  became  also 
strongly  injected.  A  vein  was  opened,  from  which  a  small  quantity  of 
dark  liquid  blood  escaped,  but  the  patient  speedily  died.  The  first 
man  died  in  from  fifteen  to  twenty  minutes,  the  last  died  in  three- 
quarters  of  an  hour  after  having  taken  the  poison.  (For  a  further 
account  of  these  cases,  see  page  667,  post.) 

It  has  been  stated  that  those  wrho  died  from  this  poison,  uttered 
a  shriek  or  scream  as  the  last  act  of  expiration.  Such  a  symptom 
has  never,  so  far  as  I  can  ascertain,  been  observed  in  the  human 
subject.  The  cases  in  wdiich  persons  have  died  from  prussic  acid,  in 
the  presence  or  in  the  hearing  of  others,  are  now  very  numerous. 
(See  those  of  Mr.  French,  Mr.  Hicks,  Mr.  Pooley,  Mr.  Godfrey,  Mr. 
Nunneley,  and  Mr.  Lowe,  referred  to  in  this  chapter,)  and  in  not  one, 
was  a  shriek  or  scream  observed  to  take  place  at  any  time  !  There 
was  merely  a  gasping  for  breath,  and  a  low  moaning  or  sobbing  noise, 
not  more  remarkable  at  the  time  at  which  insensibility  supervened, 
than  before.  At  the  trial  of  Tawell,  this  was  poetically  described  by 
the  counsel  in  defence,  as  “the  death  scream;”  as  if  it  were  a  uniform 
or  even  a  common  accompaniment  of  poisoning  by  prussic  acid  !  This 
opinion  appears  to  have  gained  ground  from  a  misapplication  of  the 
effects  occasionally  produced  on  animals  to  the  supposed  action  of  the 
poison  on  man.  Mr.  Mills  informs  me,  that  in  the  course  of  his  duties 
as  deputy- coroner  for  Middlesex,  he  has  had  occasion  to  make  inquiries 
into  this  subject ;  and  the  result  is,  that  from  the  evidence  of  witnesses 
at  inquests,  there  is  not  the  slightest  reason  to  believe  that  a  shriek  or 
cry  before  death,  is  a  symptom  attendant  on  poisoning  by  prussic  acid 
in  the  human  subject.  All  observers  concur  in  the  statement,  that 
convulsions  are  almost  invariably  met  with  in  animals  destroyed  by 
this  poison.  M.  Bonjean  remarked,  that  w'hether  the  acid  was  given 
in  a  concentrated  state  or  diluted  with  water,  the  same  train  of  symp¬ 
toms  was  observed  during  the  short  period  which  preceded  the  death 
of  the  animal.  All  suffered  from  violent  convulsive  spasms  of  the 
limbs,  with  tetanic  stiffness  and  abdominal  respiration.  When  the 
action  of  the  poison  was  once  well  marked,  it  went  on  until  death 
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If  a  remission  occurred,  the  animal  could  he  restored  to  life  by  proper 
treatment.  It  sometimes  uttered  loud  cries  before  death,  probably  from 
the  pain  experienced,  and  the  body  was  rigid  two  hours  after  death, 
i.  e.  while  it  was  yet  warm.  (Faits  Chimiques  rel.  a  FEinp.  par 
l’Acide  Prussique,  1843,  p.  34.)  These  results  are  in  accordance  with 
those  obtained  by  Mr.  Nunneley  (Prov.  Trans.  N.  S.  iii.),  and  with 
those  which  I  have  had  an  opportunity  of  witnessing. 

Effect  of  dilution.  —  It  is  necessary  to  consider  how  far  the 
poisonous  properties  of  the  acid  are  affected  by  dilution.  According 
to  Baron  Liebig,  when  the  anhydrous  acid  is  mixed  with  about  900 
parts  of  water,  it  has  no  effect  on  a  cat  (ante,  p.  646).  Some  further 
experiments  are,  however,  required,  to  determine  whether  dilution  will 
thus  disarm  the  poison  of  its  virulence.  In  order  that  this  should 
happen,  water  must  have  the  power  either  of  decomposing  the  poison, 
or  of  preventing  its  absorption.  The  former  is  contrary  to  all  that  is 
known  of  the  properties  of  water,  and  the  latter  is  opposed  to  facts. 
It  has  been  well  ascertained  with  respect  to  absorbable  poisons,  that 
by  spreading  them  over  a  larger  surface  of  mucous  membrane,  water 
rather  tends  to  facilitate  their  absorption.  The  experiments  made  on 
animals  by  M.  Bonjean  and  Mr.  Nunneley,  have  clearly  proved  that 
prussic  acid  offers  no  exception  to  this  rule.  Dogs  to  which  a  diluted 
acid  was  given  were  quite  as  speedily  and  violently  affected  as  those  to 
which  acid  of  Scheele’s  strength  was  administered.  The  same  quantity 
of  poison,  therefore,  may  be  expected  to  produce  equally  fatal  .effects, 
whether  it  be  concentrated  or  moderately  diluted.  (Prov.  Trans.  N.  S. 
iii.  82.)  (As  to  the  effect  of  dose ,  see  post,  p.  673,  Period  at  which 
death  takes  place.) 

Its  effects  contrasted  with  those  of  opium. — If  we  contrast  the  effects 
of  this  poison  with  those  of  opium,  wre  shall  find  the  following  general 
differences.  In  opium,  the  coma  comes  on  gradually,  and  is  seldom 
seen  until  after  the  lapse  of  a  quarter  of  an  hour : — in  poisoning  by 
prussic  acid,  coma  is  almost  instantaneously  induced : — even  in  weak 
doses,  insufficient  to  prove  fatal,  this  symptom  is  rarely  delayed  beyond 
two  minutes.  In  opium,  the  pupils  are  contracted,  iu  poisoning  by 
prussic  acid,  they  are  more  commonly  dilated.  Convulsions  are  met 
with  in  both  forms  of  poisoning,  but  perhaps  more  commonly  in  poison¬ 
ing  by  prussic  acid.  With  respect  to  the  occurrence  of  this  symptom, 
it  is  a  fair  question,  whether  medical  jurists  have  not  too  readily  adopted 
views,  from  the  results  of  experiments  made  on  animals — not  from 
observations  on  man :  since  in  very  few  instances,  where  the  dose  of 
poison  has  been  large,  has  the  patient  been  seen  alive.  When  the 
dose  has  been  small,  but  still  fatal,  convulsions  have  been  some¬ 
times  observed.  A  well-marked  remission  or  intermission  of  the 
cerebral  symptoms  has  been  frequently  noticed  before  death,  in 
poisoning  by  opium  (see  ante,  p.  583)  :  this  has  not  been  witnessed 
in  poisoning  by  prussic  acid, — the  symptoms  have  been  observed  to 
progress  in  severity  until  death.  In  poisoning  by  prussic  acid, 
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the  case,  if  fatal,  generally  terminates  in  less  than  an  hour  :  in  poison¬ 
ing  by  opium,  the  average  period  of  death  is  in  from  six  to  twelve 
hours.  In  poisoning  by  prussic  acid,  there  is,  in  some  instances,  a 
smell  of  the  poison  about  the  mouth.  Mr.  Nunneley  thinks,  from 
experiments  on  animals,  that  if  a  person  survive  the  first  effects  of  the 
acid,  the  after- symptoms  may  be  easily  mistaken  for  those  of  opium. 
There  is  a  deep  quiet  sleep,  with  difficulty  of  rousing  the  animal ;  and 
the  pupils,  in  this  stage,  are  not  always  dilated  (Prov.  Trans.  N.  S.  iii. 
76)  ;  but,  then,  we  must  suppose  that  all  other  means  of  forming  a 
diagnosis  are  wanting.  The  time  at  which  the  symptoms  appeared 
after  a  liquid  had  been  swallowed,  their  sudden  invasion,  the  almost 
immediate  loss  of  sensibility,  and  the  odour  of  the  breath,  would,  under 
ordinary  circumstances,  suffice  to  establish  a  diagnosis. 

External  Application. — Prussic  acid  is  said  to  act  through  a  wounded 
portion  of  skin.  Sobernheim  mentions  the  case  of  an  apothecary  at 
Vienna,  who  died  in  an  hour  from  the  entrance  of  the  poison  into  a  wound 
in  the  hand,  produced  by  the  breaking  of  a  glass  vessel  in  which  it  was 
contained.  It  is  also  said  to  act  through  the  unbroken  skin ;  but  this 
certainly  does  not  appear  to  he  the  case  with  the  common  diluted  acid. 
The  acid  would  doubtless  produce  all  the  effects  of  poisoning,  if  applied 
to  an  ulcerated  or  any  highly  absorbing  surface.  Mr.  Nunneley  ascer¬ 
tained  in  his  experiments  on  animals,  that  the  poison  acted  with  the 
same  rapidity  and  certainty  on  applying  it  to  the  mucous  membrane  of 
the  conjunctiva,  rectum,  or  vagina,  as  when  swallowed.  (Prov.  Trans. 
N.  S.  iii.  84.)  Dr.  Christison  states,  that  three  drops  of  concentrated 
acid  projected  into  the  eye  of  a  cat,  acted  on  it  in  twenty  seconds,  and 
killed  it  in  twenty  more ;  and  the  same  quantity  dropped  on  a  fresh 
wound  in  the  loins  acted  in  forty -five,  and  proved  fatal  in  one-hundred 
and  five  seconds.  (Op.  cit.  757-)  See  Appendix. 

Accumulative  properties. — A  question  has  arisen,  whether  this  poison 
possesses  an  accumulative  power,  i.  e.  whether,  after  having  been  taken 
in  small  doses  and  at  short  intervals,  without  apparent  mischief,  it  may 
not  suddenly  give  rise  to  all  the  effects  of  poisoning,  either  by  a  re¬ 
petition  of  the  same  dose,  or  by  a  very  slight  increase  in  quantity. 
Dr.  Lonsdale,  who  has  examined  the  effects  of  the  acid,  does  not  admit 
that  it  possesses  this  property,  on  account  of  its  great  volatility  and 
rapid  diffusion.  (Ed.  Med.  and  Sur.  Jour.  li.  49.)  It  appears  reason¬ 
able  to  suppose  that  a  poison  which  is  so  rapidly  diffusible  as  prussic 
acid,  should  be  speedily  eliminated :  it  soon  enters  the  blood,  and,  as 
it  is  well  known,  is  expelled  during  life  from  the  lungs.  How  long  a 
period  may  be  required  thus  to  remove  from  the  system  a  medicinal 
dose,  it  is  not  possible  to  determine ;  but  if  an  interval  of  more  than  a 
day  should  occur,  we  may  suppose  that  there  would  be  no  danger  from 
the  accumulation  of  the  poison.  Hence  it  is  only  a  too  frequent  repe¬ 
tition  of  the  acid,  in  innocent  doses  at  short  intervals,  which  is  to  be 
dreaded.  Mr.  Nunneley  ascertained  by  his  experiments,  that  where  one 
dose,  not  sufficient  to  destroy  life,  had  been  given  to  an  animal,  a  second 
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and  smaller  dose,  which  by  itself  would  not  have  killed,  caused  imme¬ 
diately  violent  symptoms  and  speedy  death.  There  is  one  case  reported, 
which  renders  the  existence  of  an  accumulative  property  in  the  acid,  to 
this  limited  extent,  highly  probable ;  and  another  has  been  commu¬ 
nicated  to  me,  which  also  hears  out  this  view  (p.  671).  The  question 
is  of  considerable  importance  in  respect  to  the  medicinal  use  of  the 
acid;  for  serious  effects  have  repeatedly  resulted  from  very  slight 
alterations  made  in  the  dose. 

The  following  case  has  a  hearing  on  this  question,  and  is  of  some 
interest,  as  it  involved  a  respectable  English  physician,  practising  at 
Nice,  in  a  charge  of  malapraxis.  Dr.  Gurney  was  called  to  a  young 
lady  who  had  been  for  some  weeks  in  ill  health,  and  was  at  the  time 
suffering  from  severe  spasmodic  pain  in  the  abdomen.  He  prescribed 
muriate  of  morphia  and  prussic  acid  :  a  sixth  of  a  grain  of  the  morphia, 
and  a  drop  and  a  third  of  prussic  acid  (1’5  per  cent.)  at  each  dose. 
Eifteen  doses  were  given  throughout  the  day,  making  a  total  quantity 
of  two  grains  and  a  half  of  morphia  and  twenty  drops  of  diluted 
(  =  3-10ths  of  a  grain  of  anhydrous)  prussic  acid.  The  last  dose  was 
given  fifteen  hours  before  death.  The  patient  at  no  time  lost  her  con¬ 
sciousness  or  sensibility,  nor  did  she  suffer  from  any  symptom  indi¬ 
cative  of  narcotic  poisoning.  The  whole  of  the  prussic  acid  given  at 
once  would  probably  not  have  destroyed  life,  and  although  the  total 
quantity  of  muriate  of  morphia  might  (if  given  at  once)  have  proved 
fatal,  it  is  impossible  to  refer  death  to  it  in  the  absence  of  any  one 
symptom  indicative  of  its  effects.  She  answered  questions,  and  was 
quite  sensible,  until  within  an  hour  and  a  half  before  her  death,  al¬ 
though  thirteen  hours  had  elapsed  since  the  last  dose  was  taken. 
(Med.  Gaz.  xxxix.  905.)  The  inspection  revealed  a  sufficient  cause  of 
natural  death,  in  disease  of  the  liver  and  gall-bladder.  Dr.  Gurney 
was  thrown  into  prison  on  a  charge  of  some  informality.  The  facts 
of  the  case  wrere  referred  to  Dr.  Babin gton,  Mr.  Cooper,  and  myself : 
we  agreed  in  certifying  that  there  was  not  the  least  ground  for  im¬ 
puting  poisoning,  hut  that  death  arose  from  natural  causes.  Dr. 
Gurney  was  subsequently  liberated. 

Period  at  which  the  symptoms  commence.  Power  of  Volition  and 
Locomotion. — One  of  the  most  marked  effects  of  prussic  acid  is  to  pro¬ 
duce  insensibility,  and  loss  of  muscular  power,  much  more  speedily  than 
any  other  poison.  In  some  instances,  there  may  be  loss  of  consciousness 
in  a  few  seconds ;  in  others,  certain  acts  indicative  of  volition  and 
locomotion  may  be-performed,  although  requiring  for  their  performance 
several  minutes.  This  is  one  of  the  most  important  questions  con¬ 
nected  with  death  by  prussic  acid.  In  treating  of  this  subject, 
Dr.  Lonsdale  says,  that  a  drachm  of  Seheele’s  acid  would  affect  an 
ordinary  adult  within  the  minute ;  and  if  the  dose  were  three  or  four 
drachms,  it  would  exert  its  influence  within  ten  or  fifteen  seconds. 
When  the  acid  is  stronger  and  the  quantity  larger,  we  are  pretty  cer¬ 
tain  of  its  immediate  action,  and  the  consequent  annihilation  of  the 
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sensorial  functions.  (Ed.  Med.  and  Sur.  Join’,  li.  50.)  Mr.  Nunneley 
found  that  in  some  instances  the  action  of  the  poison  was  so  expeditious 
as  to  prevent  the  least  exhibition  of  voluntary  motion  :  hut  in  the 
majority  of  dogs  about  twenty  seconds  elapsed  before  any  symptoms 
were  manifested.  (Prov.  Trans.  N.  S.  iii.  p.  75.)  Dr.  Gerecke  gave 
a  tea-spoonful  of  concentrated  prussic  acid  to  a  doe  ;  symptoms  were 
instantaneously  produced,  and  in  three  seconds  the  animal  was  dead 
(Casper’s  Wochenschrift,  26  Sept.  1846,  615.)  In  the  Leicester  case 
(infra)  Mr.  Macaulay  found  that  a  dog  was  killed  in  three  seconds,  and 
Dr.  A.  Thomson  has  observed  that  a  dog  has  been  killed  in  two  seconds. 
Dr.  Christison  ascertained  that  a  quantity  of  poison,  equivalent  to  two 
scruples  of  medicinal  acid,  did  not  begin  to  act  on  a  rabbit  for  twenty 
seconds,  and  certainly  for  so  small  an  animal,  two  scruples  are  as  large 
a  dose  as  five  drachms  given  to  a  grown-up  girl.  (Op.  cit.  757.)  These 
very  different  results  appear  to  me  to  show  clearly  that  experiments  on 
animals  cannot  enable  us  to  solve  this  question  (ante,  pp.  28  and  162). 
We  should  rather  trust  to  the  few  observations  made  on  the  human  sub¬ 
ject,  as  well  as  to  analogy  from  other  sources, — as,  for  example,  to  the 
fact  of  survivorship  after  the  infliction  of  what  are  commonly  regarded 
as  instantaneously  mortal  wounds. 

A  case  was  communicated  to  me,  by  one  of  my  pupils,  where  a  man 
was  found  dead  on  the  seat  of  a  water-closet :  he  had  died  from  prussic 
acid,  and  the  bottle  which  had  contained  the  poison,  was  found  in  his 
pocket,  corked.  Many  similar  facts  are  recorded,  which  show,  that 
while  as  a  general  rule,  insensibility  may  supervene  from  a  large  dose 
of  this  poison  in  a  few  seconds,  the  individual  occasionally  retains  a 
power  of  performing  certain  acts  indicative  of  consciousness,  volition, 
and  locomotion.  In  a  case  reported  by  Mr.  Nunneley  the  man  was 
enabled  to  speak  rationally,  and  answer  a  question,  after  he  had  swal¬ 
lowed  a  fatal  dose.  (Prov.  Med.  Jour.  July  28,  1845.)  The  importance 
of  this  question  may  be  judged  of  by  its  bearing  on  the  following  case 
{Rex  v.  Freeman),  which  was  tried  at  the  Leicester  Spring  Assizes, 
1829.  A  full  report  of  the  case  will  be  found  in  the  Medical  Gazette 
(vol.  viii.  p.  759.) 

A  young  man,  named  Freeman,  was  charged  with  the  murder  of 
Judith  Buswell,  by  administering  to  her  prussic  acid.  The  deceased 
was  a  maid-servant  in  the  family  of  a  druggist,  to  whom  the  prisoner 
acted  as  assistant.  The  deceased  was  one  morning  found  dead  in  her 
bed  :  her  death  had  been  evidently  caused  by  prussic  acid,  and  it  was 
presumed  that  she  had  taken  four- and-  a-half  drachms  of  the  poison  ; 
the  bottle  out  of  which  she  must  have  drunk  it,  or  had  it  administered 
to  her,  held  an  ounce,  and  it  contained  when  found  three-and-a-half 
drachms.  Owing  to  the  position  of  the  body  when  discovered,  and 
other  circumstances  connected  with  it,  it  was  inferred  that  she  could  not 
have  taken  the  poison  herself.  Her  body  was  lying  at  length  on  the 
bed,  the  head  being  a  little  on  one  side.  The  bed-clothes  were  pulled 
up  straight  and  smooth,  and  they  came  up  to  her  breast ; — her  arms  were 
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under  the  clothes,  and  crossed  over  the  chest.  On  turning  the  clothes 
aside,  the  phial  which  contained  the  poison  was  found  lying  on  her 
right  side.  It  was  corked,  and  there  was  a  piece  of  white  paper  round 
it, — the  leather  and  string  which  appeared  to  hare  gone  round  the 
neck  of  the  bottle,  were  found  in  the  chamber-vessel.  The  medical 
question  at  the  trial  was, — Could  this  quantity  of  poison  have  been 
taken,  and  the  deceased  have  retained  volition  and  consciousness  for  a 
sufficiently  long  period  to  have  performed  these  acts  herself  P  Five 
medical  witnesses  were  examined,  and  the  opinions  of  four  of  these 
were  strongly  against  the  possibility  of  the  acts  having  been  performed 
by  the  deceased.  One  of  the  witnesses  ascertained,  that  a  dog  to 
which  the  same  quantity  of  acid  was  given,  as  was  taken  by  the  de¬ 
ceased,  died  in  about  three  seconds.  The  medical  opinion  was  founded 
on  experiments  of  this  kind  ;  for  there  were  no  cases  from  the  human 
subject,  by  which  it  could  be  supported.  All  of  the  acts  to  which  the 
opinion  referred,  might  be  performed  in  from  five  to  eight  seconds  ; 
and  there  is  nothing  to  warrant  us  in  supposing,  that  under  the  above- 
named  dose,  all  power  would  necessarily  have  ceased  before  this  period 
of  time  had  elapsed.  On  the  contrary,  there  are  now  numerous  facts 
which  show  that  the  symptoms  may  be  often  protracted  for  several 
minutes.  Dr.  Christison’s  experiment'  on  the  rabbit  "would  lead  to  the 
inference  that  even  five  drachms  would  not  begin  to  act  upon  a  grown¬ 
up  girl  for  twenty  seconds  (ante,  659) ;  and  the  results  obtained  by  the 
witnesses  from  their  experiments  on  dogs,  were  by  no  means  uniform, 
even  allowing  that  they  were  justified  in  applying  them  to  the  settle¬ 
ment  of  so  important  a  question  as  this.  The  medical  opinion  was 
fortunately  completely  set  aside  by  circumstances,  and  the  prisoner 
was  acquitted.  A  similar  case  occurred  in  Germany,  and  is  quoted  by 
Sobernheim.  A  young  man  swallowed  four  ounces  of  an  acid  (of  four 
per  cent.)  equivalent  to  eight  ounces  of  the  pharmacopoeial  strength  ! 
He  was  found  dead  in  bed, — the  clothes  drawn  up  to  his  breast,  the 
right  arm  stretched  out  straight  beneath  the  clothes,  the  left  bent  at  the 
elbow-joint,  and  on  each  side  of  the  bed,  lay  an  empty  two-ounce  phial. 
There  was  no  doubt  of  this  having  been  an  act  of  suicide.  In  this 
case  more  than  three  times  as  much  acid  was  taken  as  in  that  of 
Buswell,  but  even  here  there  was  time  for  the  performance  of  very 
similar  acts  !  It  is  besides  much  more  difficult  to  understand,  how  the 
poison  should  have  been  taken  out  of  two  phials,  than  out  of  one. 

A  few  years  since  I  had  to  examine  a  case  of  suicide  by  prussic  acid, 
in  which  the  facts  were  strongly  confirmatory  of  the  views  here  ex¬ 
pressed.  The  deceased  swallowed  three  drachms  of  prussic  acid,  and 
was  found  dead  in  bed,  the  clothes  being  smoothly  drawn  up  to  his 
shoulders,  and  there  was  no  appearance  of  disorder  about  them,  nor 
was  there  any  sign  of  struggling  before  death.  On  a  chair  at  the  back 
of  the  bed,  but  close  to  it,  was  the  phial  which  contained  the  prussic 
acid  with  the  cork  in  it.  (G.  H.  Reports,  April,  1845.)  There  could 
not  be  the  slightest  doubt  that  the  deceased  had  committed  suicide,  . 
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and  that  after  swallowing  the  poison,  he  had  retained  sufficient  sense 
and  power  to  perform  these  acts.  In  a  case  reported  by  Mr.  Crisp, 
the  bottle  with  the  stopper  was  found  in  the  chamber-vessel,  which 
had  been  pushed  some  distance  under  the  right  side  of  the  bed,  and 
here  a  very  large  dose  had  most  probably  been  taken.  (Lancet, 
September,  1844.)  It  has  been  supposed  that  under  these  circum¬ 
stances  of  survivorship,  the  body  should  always  be  found  convulsed,  but 
this  opinion  is  not  borne  out  by  facts.  Here  are  cases  of  undoubted 
suicide,  in  which  the  body  is  found  lying  calm  aud  tranquil  without 
any  mark  of  struggling  or  convulsions : — whether  convulsions  had  taken 
place  or  not,  is  quite  immaterial,  since  there  was  nothing  to  indicate 
that  such  symptoms  had  followed  the  ingestion  of  the  acid.  A  very 
interesting  case  in  reference  to  this  question  has  been  published  by 
Mr.  Leithead  of  Warkworth.  A  girl  destroyed  herself  by  prussic  acid, 
and  the  evidence  proved,  so  far  as  the  facts  could  be  proved,  that  she 
had  swallowed  an  ounce  of  the  acid,  recorked  the  phial,  thrust  the 
bottle  to  a  full  arm’s  length  between  the  feather-bed  and  the  mat¬ 
tress, — got  into  bed,  and  then  drawn  the  clothes  over  her  body ;  there 
appeared  to  have  been  no  convulsions.  One  medical  man  fancied  he 
perceived  the  odour  of  prussic  acid  about  the  mouth,  but  another  could 
not  perceive  it.  (Lancet,  June  7,  1845,  640.)  This  case  appears  to 
decide  the  question,  i.  e.  that  under  a  large  dose  without  convulsions, — 
insensibility  or  loss  of  consciousness  may  not  come  on  until  after  the 
lapse  of  a  sufficient  time  for  the  individual  to  perform  acts  which  a 
few  years  ago,  from  experiments  on  animals ,  were  deemed  impossible ! 
Locomotion  and  muscular  exertion  are,  of  course,  compatible  with 
small  but  fatal  doses  of  this  poison.  In  a  case  which  occurred  to  Mr. 
Hicks,  the  girl  sprang  from  her  seat  after  swallowing  the  acid,  threw 
her  arms  over  her  head,  gasped  for  breath,  and  ran  forwards  about  two 
yards  before  she  fell.  In  one  reported  by  Mr.  T.  Taylor,  the  man  ran 
twelve  or  fourteen  paces  before  he  fell,  and  remained  insensible  for  a 
space  of  four  hours, — a  very  long  duration  for  the  effects  of  this  poison 
without  causing  death.  Other  cases  recently  observed,  have  shown  that 
prussic  acid  does  not  give  rise  to  insensibility  and  other  alarming  symp¬ 
toms,  so  speedily  as  it  was  formerly  supposed.  Mr.  Garson  of  Stromness 
has  reported  an  instance  in  which  a  person  for  medicinal  purposes,  took 
at  least  a  teaspoonful  of  prussic  acid  (the  strength  not  mentioned)  ;  the 
symptoms,  however,  did  not  come  on  for  a  quarter  of  an  hour,  when 
the  patient  was  found  insensible.  He  recovered,  and  stated  that  that 
period  of  time  had  probably  elapsed  between  the  taking  of  the  dose 
and  the  commencement  of  the  symptoms,  and  that  he  had  employed 
himself  in  writing  during  the  intermediate  period  !  (Ed.  Med-,  and 
Surg.  Jour.  lix.  p.  72.)  Perhaps  one  of  the  most  extraordinary 
instances  on  record  in  this  respect,  is  that  related  by  Mr.  Godfrey. 
A  gentleman,  get.  44,  swallowed,  it  was  supposed,  half  an  ounce  of 
prussic  acid,  (strength  not  stated,)  but  certainly  a  quantity  sufficient 
to  destroy  life.  After  taking  it  from  the  bottle,  he  walked  ten  paces 
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to  the  top  of  a  flight  of  stairs,  descended  the  stairs,  seventeen  in 
number,  and  went  to  a  druggist’s  shop,  at  forty-five  paces  distance, 
where  he  had  previously  bought  the  poison,  entered  the  shop,  and 
said  in  his  usual  tone  of  voice,  “  I  want  some  more  of  that  prussic 
acid !”  He  then  became  insensible,  and  died  in  from  five  to  ten 
minutes  after  taking  the  poison.  This  case  is  further  of  interest  from 
the  fact,  that  although  it  was  an  instance  of  slow  death ,  there  were 
no  convulsions,  there  was  no  odour  of  prussic  acid  about  the  mouth, 
and  the  individual  died  in  the  presence  of  several  medical  men,  without 
any  shriek  or  any  symptom  approaching  to  it,  being  observed  !  (Prov. 
Med.  Jour.  Sept.  25, 1844.)  Pacts  somewhat  similar  were  witnessed 
by  Mr.  Nunneley,  in  a  case  reported  by  him  in  the  same  journal 
(July  23,  1845) :  but  in  this  instance  the  actual  strength  of  the  acid 
and  dose  swallowed,  could  not  be  ascertained.  In  two  cases  which 
have  come  to  my  knowledge  within  a  recent  period,  in  each  of  which 
a  specimen  of  the  acid  was  sent  to  me  for  the  determination  of 
its  strength,  this  retention  of  volition  and  consciousness  existed  even 
after  full  doses  of  the  poison  had  been  swallowed  The  first  was  a 
case  which  occurred  at  Worcester  :  the  deceased  must  have  swallowed 
at  least  two  grains  of  anhydrous  acid :  he  conversed,  and  manifested 
consciousness  and  volition  for  at  least  two  minutes,  and  probably  some 
time  longer,  after  the  poison  had  been  taken.  He  died  calmly  ;  there 
were  no  convulsions,  nor  was  any  shriek  heard.  (For  an  account  of  this 
case,  see  Med.  Gaz.  xl.  171.)  The  second  case  occurred  to  Mr.  Lowe. 
The  quantity  of  anhydrous  acid  taken  by  the  deceased,  a  young  man 
set.  23,  was  2‘54  grains.  He  had  swallowed  it  in  his  bed-room : — he 
then  descended  thirty  stairs,  and  walked  about  twenty  paces  before  he 
became  powerless.  He  was  proceeding  to  open  the  front  door  of  the 
house  to  go  out,  when  he  suddenly  fell.  The  only  symptoms  observed 
by  a  person  present  were  that  “  he  threw  his  arms  about,  and  made  a 
noise  in  breathing,  fetching  it  hard :  he  very  soon  became  still.”  When 
seen  by  Mr.  Lowe  a  quarter  of  an  hour  afterwards,  there  was  no  odour 
of  prussic  acid  about  the  mouth  or  the  body.  (G.  H.  R.  Oct.  1846, 
page  490.)  There  is,  I  believe,  no  other  instance  recorded  in  which 
such  a  series  of  voluntary  acts  has  been  performed,  and  such  a  power 
of  locomotion  exerted,  after  so  large  a  dose  of  the  poison  had  been  taken. 
It  suggests,  therefore,  additional  caution  :  it  shows  that  full  allowance 
must  be  made  for  the  occurrence  of  some  delay  in  the  accession  of  in¬ 
sensibility  and  powerlessness,  even  when  the  dose  of  poison  is  large  ! 
The  facts  accumulated  in  reference  to  this  question,  are  now  so 
numerous  and  well  authenticated,  that  it  is  never  likely  to  become 
again  a  subject  of  doubt  or  dispute  in  a  Court  of  Law. 

Can  a  man,  after  having  taken  prussic  acid,  live  sufficiently  long  to 
attempt  or  perpetrate  suicide  in  any  other  way  ?  The  following  case 
occurred  in  London  in  April,  1839.  A  solicitor’s  clerk  was  found 
hanging  quite  dead  at  his  chambers.  He  had  evidently  taken  prussic 
acid ;  for  a  cup  was  lying  near  him  which  had  contained  this  poison. 
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The  medical  witness  here  very  properly  inferred,  that  the  man  did  not 
swallow  the  acid  until  after  he  had  adjusted  the  rope  round  his  neck. 
It  could  hardly  be  admitted  that  a  man  should  liaVe  power  to  hang  him¬ 
self,  after  having  taken  a  large  dose  of  this  poison ;  but  a  person  might 
be  found  drowned  with  prussic  acid  in  his  stomach,  and  without  this 
fact  being  incompatible  with  suicide.  It  is,  however,  a  matter  of  doubt, 
determinable  only  by  special  circumstances,  whether  a  man  could  or 
could  not  destroy  himself  by  fire-arms  after  having  swallowed  the  poison. 

This  question  often  presents  itself  in  another  form,  namely,  whether 
the  act  of  poisoning  was  the  result  of  accident  or  suicide , — this  is  of 
great  importance  when  the  life  of  the  deceased  happens  to  be  insured. 
In  general  the  circumstances  are  such  as  to  explain  at  once  the  nature 
of  the  act ;  but  a  medical  witness  must  remember  that  there  is  no  in¬ 
stance  in  which  suicide  may  be  so  secretly  perpetrated  by  poison,  as  by 
prussic  acid.  There  are  besides  many  ways  in  which  the  means  of  death 
may  be  easily  concealed ;  and  as  it  is  so  little  the  custom  to  cause  an 
inspection  to  be  made  of  the  bodies  of  those  who  have  died  suddenly, 
unless  a  suspicion  already  exists  of  death  having  been  caused  by  poison, 
such  cases  might  easily  escape  detection.  (See  Borough  Inquests, 
1845,  by  Dr.  Birt  Davies.)  In  the  event  of  litigation  ensuing,  in  re¬ 
spect  to  a  policy  of  insurance,  it  may  be  too  late  to  discover  any  traces 
of  poison  in  the  body.  It  is  proper  therefore  to  remark,  that  the 
effects  of  prussic  acid  may  be  easily  confounded  with  the  symptoms  of 
all  diseases  which  are  liable  to  destroy  life  suddenly ;  such  as  epilepsy, 
apoplexy,  and  diseases  of  the  heart  (p.  64,  ante.) 

The  case  of  Mrs.  Maclean,  who  was  found  dead  in  her  house  at  Cape 
Coast  Castle,  in  October,  1838,  is  interesting  to  the  medical  jurist,  in 
relation  to  the  question  of  suicide  or  accident.  Her  attendant,  in  going 
to  the  room  of  the  deceased,  found  some  difficulty  in  opening  the  door, 
in  consequence,  as  it  appeared,  of  the  body  of  the  deceased  having  fallen 
against  it.  The  deceased  was  lying  on  the  floor,  quite  senseless,  with 
an  empty  bottle  in  her  hand,  uncorked,  and  labelled  “  hydrocyanic  acid, 
medium  dose  five  minims.”  There  was  a  feeble  pulsation  of  the  heart, 
which  soon  ceased.  It  appeared  that  the  deceased  was  in  the  habit  of 
taking  prussic  acid  as  a  medicine ;  and  the  medical  witness  supposed, 
that  she  might  have  taken  an  overdose,  and  have  thus  been  killed 
accidentally ;  he  was  so  fully  convinced  that  the  medicine  was  the 
cause  of  death,  that  he  did  not  open  the  body.  By  this  omission,  the 
case  was  left  in  mystery ;  for  had  the  body  been  inspected,  and  the 
larger  portion  of  the  contents  of  the  bottle  been  found  in  the  stomach, 
there  would  have  been  no  doubt  of  its  having  been  an  act  of  suicide  ; 
since  a  well-informed  person  like  the  deceased,  was  not  likely  to  have 
swallowed  by  accident  a  large  dose  of  a  poison,  with  the  deadly  pro¬ 
perties  of  which  she  must  have  been  perfectly  acquainted.  If  the  acid 
had  been  taken  medicinally,  and  an  overdose  swallowed  by  accident,  it  is 
singular  that  the  bottle  should  have  been  found  in  her  hand ;  since  we 
;cannot  suppose  that  any  educated  person  would  take  a  medicinal 
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dose  of  prussic  acid  conjecturally,  by  swallowing  it  from  the  bottle 
itself !  In  consequence  of  this  omission  to  inspect  the  body,  it  is  now 
difficult  to  say  whether  this  was  an  act  of  suicide  or  the  result  of 
accident. 


POST-MORTEM  APPEARANCES. 

The  body  often  exhales  the  odour  of  prussic  acid  when  seen  soon 
after  death ;  but  it  has  remained  exposed  for  some  time  before  it  is 
seen,  and  especially  if  it  has  been  exposed  to  the  open  air  or  in  a  shower 
of  rain,  the  odour  may  not  be  perceptible.  In  a  case  in  which  a  per¬ 
son  poisoned  himself  with  two  ounces  of  the  acid,  and  his  body  "was  ex¬ 
amined  twrenty-eight  hours  after  death,  the  vapour  of  prussic  acid  which 
escaped  on  opening  the  stomach  was  so  powerful,  that  the  inspectors 
were  seized  with  dizziness,  and  obliged  to  quit  the  room  hastily.  This 
may  serve  as  a  caution  in  conducting  an  examination.  In  cases  of 
suicide  or  accident,  the  vessel  out  of  which  the  poison  has  been  taken 
will  commonly  be  found  near ;  but  there  is  nothing  to  preclude  the 
possibility  of  a  person  throwing  it  from  him  in  the  last  act  of  life,  or 
even  concealing  it,  if  the  symptoms  should  be  protracted.  Putrefaction 
is  said  to  be  accelerated  in  these  cases ;  but  from  what  I  have  been 
enabled  to  collect,  there  seems  to  be  no  ground  for  this  opinion, 
any  more  than  in  the  case  of  poisoning  by  opium.  (See  case  by  Mr. 
Nunneley,  Prov.  Med.  Jour.  July  30,  1845.)  Orffia  has  shown  that 
in  most  instances  of  sudden  death  from  whatever  cause,  putrefaction 
is,  cateris  paribus,  accelerated ;  and  the  fact  that  in  one  or  two  in¬ 
stances  of  death  from  prussic  acid,  the  bodies  have  speedily  putrefied, 
has  improperly  led  to  this  condition  being  set  down  as  one  of  the 
characters  of  poisoning  by  this  acid. 

The  post-mortem  appearances  are  very  slight.  Externally,  the  body 
is  commonly  livid,  or  the  skin  is  tinged  of  a  violet  colour ;  the 
nails  are  blue,  the  fingers  clenched,  and  the  toes  contracted ;  the  jaws 
firmly  closed,  with  foam  about  the  mouth,  the  face  bloated  and  swollen, 
and  the  eyes  have  been  observed  to  be  glassy,  very  prominent  and  glis¬ 
tening,  but  this  condition  of  the  eyes  exists  in  other  kinds  of  death. 
Internally,  the  venous  system  is  gorged  with  dark-coloured  blood : 
the  stomach  and  alimentary  canal  are  in  their  natural  state ;  but  in 
some  instances  they  have  been  found  congested  or  inflamed.  The 
mucous  membrane  of  the  stomach  of  a  dog  which  died  in  a  few  minutes 
from  a  dose  of  three  drachms  of  Scheele’s  acid,  was  intensely  reddened 
throughout,  presenting  the  appearance  met  with  in  cases  of  arsenical 
poisoning.  In  a  large  number  of  experiments  upon  dogs,  Mr.  Nunneley 
found  that  there  wras  generally  a  congested  condition  of  the  mucous 
membrane  of  the  stomach :  if  empty  at  the  time  the  poison  wras  taken, 
the  organ  was  found  much  contracted,  and  of  a  brick-red  colour.  The 
same  appearance  of  congestion  was  observed  on  the  mucous  membrane 
of  the  vagina,  the  rectum,  and  conjunctiva,  when  the  acid  was  applied 
to  those  parts.  (Prov.  Trans.  N.  S.  iii.  p.  79.)  The  same  redness  was 
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observed  in  the  cases  of  the  Parisian  epileptics  (see  post,  p.  668) ;  and 
Dr.  Geoghegan  of  Dublin  has  recently  communicated  to  me  the  particu¬ 
lars  of  a  case  in  which  this  redness  of  the  stomach  was  well  marked.  In 
April  1847,  a  healthy  man,  mt.  30,  swallowed  a  large  dose  of  prussic 
acid.  He  was  soon  afterwards  found  dead  in  his  bed.  The  body  was 
inspected  five  hours  afterwards :  rigidity  had  commenced,  but  there  was 
some  warmth.  The  face  was  pale,  the  eyes  half-closed,  not  presenting 
any  remarkable  brilliancy  or  prominence,  nor  was  there  much  dilatation 
of  the  pupils.  The  mouth  was  closed,  and  no  froth  issued  from  it.  The 
abdomen  was  the  only  cavity  examined.  The  muscles  were  red,  and  gave 
out,  on  section,  a  good  deal  of  fluid  blood,  which  had  a  strong  odour  of 
prussic  acid ;  the  odour  of  the  poison  was  also  perceptible  in  the  peri¬ 
toneal  cavity.  About  eight  ounces  of  a  thick  farinaceous  mass  were 
found  in  the  stomach :  the  odour  of  prussic  acid  was  very  perceptible 
in  this  organ,  but  it  was  mixed  with  that  of  rancid  food.  The  mucous 
membrane  had  everywhere,  except  at  the  splenic  end  and  posterior  wall, 
a  vivid  inflammatorv  redness,  of  a  well-marked  character,  and  it 
was,  to  a  considerable  extent,  lined  with  a  layer  of  viscid  mucus.  The 
parietes  were  not  thickened,  but  the  submucous  coat  presented  ramified 
vascularity ;  the  peritoneal  coat  was  also  decidedly  red.  The  posterior 
wall,  at  the  splenic  end,  was  of  a  chocolate  colour,  with  scattered 
petechke :  the  great  venous  trunks  stood  out  in  relief  as  dark  blue  lines. 
The  mucous  membrane,  even  when  washed  three  times  in  water,  gave 
out  a  strong  odour  of  prussic  acid. 

The  odour  of  the  poison,  if  not  observed  in  the  body,  is  generally 
perceptible  in  the  stomach  for  several  days  after  death,  unless  the 
quantity  of  poison  be  small,  and  it  be  mixed  up  with  other  strongly 
smelling  substances.  (On  this  subject,  see  ante,  p.  649.)  If  death  has 
been  rapid,  the  dose  large,  and  the  inspection  recent,  as  in  the  case  just 
related,  all  the  cavities  as  well  as  the  blood  have  the  odour.  Besides 
these  appearances,  the  brain  and  lungs  have  been  found  congested, 
although  not  invariably.  The  blood  is,  in  some  instances,  quite  liquid,  in 
others,  thick  and  semicoagulated.  (Heller's  Archiv.  i.  ii.  1845,  p.  143.) 
In  most  cases  this  liquid  has  been  found  of  a  very  dark  colour, — in  a 
few,  red  (Heller’s  case,  supra),  and  in  other  cases  again  of  a  violet  or 
pinkish  hue.  Heller  found,  by  a  chemical  and  microscopical  examina¬ 
tion,  that  in  one  instance  the  blood  contained  no  fibrin  (supra).  In 
two  instances,  reported  by  Mertzdorff,  the  contents  of  the  gall-bladder 
had  a  blue  tint,  but  this  appearance  may  have  been  owing  to  accidental 
causes,  as,  in  the  generality  of  cases,  there  has  not  been  observed  any 
abnormal  change  in  the  bile.  The  larynx,  trachea,  and  oesophagus, 
are  said  to  have  been  found  reddened ;  but  it  is  not  impossible,  that 
this  redness  may  have  depended  on  other  causes.  Death  commonly 
takes  place  with  such  rapidity,  as  scarcely  to  allow  of  the  production 
of  any  well-marked  morbid  changes  in  the  body.  In  a  case  reported 
by  Dr.  Geoghegan,  where  a  man  swallowed  an  ounce  of  prussic  acid, 
and  was  found  dead,  the  only  morbid  appearance  of  note  discovered. 
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was  a  patch  of  dark  red  extravasation,  under  the  mucous  membrane  of 
the  stomach  near  the  pylorus.  The  stomach  in  this  case,  exhaled  the 
odour  of  hydrocyanic  acid,  although  it  had  been  exposed  for  three  clays , 
but  the  poison  was  easily  detected,  in  its  contents,  by  the  usual  pro¬ 
cesses.  In  a  case  reported  by  Mr.  Pooley,  a  dark  colour  of  the  blood 
appears  to  have  been  the  only  striking  appearance  (Med.  Gaz.  xxxv. 
859) :  in  this  instance  the  lungs  were  not  congested,  in  a  case  by  Mr. 
Hicks,  they  were  much  congested  (Med.  Gaz.  xxxvi.  460),  while  in  Mr. 
Nunneley’s  case  they  were  only  partially  congested.  (Prov.  Med.  Jour. 
July  30,  1845.)  In  the  case  reported  by  Mr.  Crisp  (Lancet,  Sept.  14, 
1844),  the  abdominal  and  thoracic  viscera  were  healthy,  with  the  ex¬ 
ception  that  they  had  a  purple  colour  from  the  blood :  he  could  per¬ 
ceive  no  odour  of  the  poison.  Prom  this  general  summary  of  the 
appearances,  it  will  be  perceived,  that  there  is  but  little  to  be  derived 
from  an  inspection  of  the  body,  at  all  characteristic  of  the  mode  of  death : 
and  probably  in  many  instances  no  suspicion  of  the  cause  would  be  ex¬ 
cited,  except  for  the  occasional  presence  of  the  well-known  odour. 

Special  cases. — In  a  case  which  occurred  to  Mr.  Ilott,  in  which  pro¬ 
bably  death  had  been  occasioned  by  a  large  dose,  there  was  slight  con¬ 
gestion  of  the  cerebral  vessels,  but  the  organ  was  otherwise  healthy, 
and  there  was  no  effusion.  The  lungs  were  congested,  and  the  large 
veins  of  the  chest  filled  with  blood ;  the  lining  membrane  of  the  oeso¬ 
phagus  was  intensely  reddened ;  the  stomach  in  various  points,  but  more 
especially  near  the  oesophagus,  was  inflamed  or  congested ;  the  mucous 
coat  was  softer  than  usual,  but  corrugated.  There  was  a  distinct  smell 
of  prussic  acid  in  the  contents.  (Med.  Times,  June  6,  1846, 197.) 

In  July,  1847,  Dr.  Streeten  communicated  to  me  the  particulars  of 
a  case  in  which  an  adult  died  in  five  minutes  from  a  dose  equivalent 
to  about  two  grains  of  anhydrous  acid.  The  following  appearances 
were  met  with : — Countenance  (particularly  the  lips)  livid ;  neck, 
shoulders,  and  all  the  posterior  part  of  the  trunk,  purple.  On  divid¬ 
ing  the  integuments,  dark  blood  flowed  freely ;  the  blood  of  the  body 
universally  dark  and  quite  fluid ;  the  lungs  loaded  with  dark  blood, 
which  had  to  a  considerable  extent  gravitated  to  their  posterior 
portion.  The  right  auricle  and  right  ventricle  of  the  heart,  and  vena 
cava,  were  full  of  dark  fluid  blood;  the  left  ventricle  was  firmly  contracted 
and  quite  empty.  Five  out  of  six  gentlemen  did  not  perceive  any  odour 
of  prussic  acid  upon  approaching  the  body,  either  before  or  after  it  was 
opened.  All  the  abdominal  viscera  were  healthy ;  the  urinary  bladder 
was  half  full  of  urine,  which  exhaled  no  unusual  odour  ;  the  brain  na¬ 
tural,  but  full  of  fluid  blood.  The  stomach  contained  about  one  ounce 
of  raspberry-coloured  looking  fluid,  and  had  a  strong  smell  of  almonds. 
Traces  of  prussic  acid  were  discovered  in  it  by  distillation.  The  sto¬ 
mach  itself,  particularly  at  its  cardiac  extremity,  had  a  very  vascular 
appearance,  and  in  some  of  the  patches,  oozing  of  blood  had  evidently 
taken  place,  wrhile  in  others  the  mucous  membrane  had  a  brownish  ap¬ 
pearance. 
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A  very  complete  account  of  the  post-mortem  appearances  observed 
in  the  bodies  of  the  seven  patients  accidentally  poisoned  in  a  Parisian 
hospital  by  an  overdose  of  prussic  acid,  has  been  published  by  Orfila. 
(Ann.  d’Hyg.,  1829,  i.  507.)  For  a  more  full  description  of  the 
symptoms,  see  ante,  page  654.  The  inspection  was  made  by  MM. 
Adelon,  Marc,  and  Margolin. 

X.,  set.  15,  was  seized  with  convulsions  in  about  eight  or  ten 
minutes  after  he  bad  taken  an  over-dose  of  hydrocyanic  acid  syrup  : 
he  then  fell  into  a  state  of  collapse,  and  died  in  half  an  hour.  '  It  was 
observed  in  this,  as  well  as  in  the  six  other  cases,  that  the  symp¬ 
toms  were  marked  by  two  distinct  periods, — one  spasmodic  or  con¬ 
vulsive,  indicative  of  irritation — the  other  of  collapse,  or  relaxation  ; 
exactly  like  those  observed  in  dogs  poisoned  by  the  acid.  An  inspec¬ 
tion  of  the  body  was  made  twenty- four  hours  after  death.  No  ex¬ 
ternal  mark  of  violence,  excepting  a  slight  redness  on  the  left  instep, 
produced  diming  the  convulsive  fit ;  lividity  of  the  back  ;  the  bead, 
face,  and  lips  violet,  and  slightly  swollen  ;  a  frothy  sanguineous  liquid 
issuing  from  the  mouth  and  nose  ;  the  mouth  so  firmly  closed,  owing 
to  the  general  rigidity  of  the  body,  that  it  could  not  be  opened ;  the 
eyes  were  closed,  and  on  separating  the  lids,  the  pupils  appeared  some¬ 
what  dilated.  On  making  an  incision  into  the  muscles  they  were  found  of 
their  usual  colour.  The  interior  of  the  mouth,  fauces,  and  oesophagus 
presented  nothing  remarkable.  The  sub-peritoneal  cellular  tissue  of 
the  stomach  and  small  intestines  was  deeply  injected,  without,  how¬ 
ever,  being  ecchymosed  or  inflamed.  At  ten  inches  from  the  ileo- 
coecal  valve,  the  injection  was  so  strongly  marked  as  to  give  to  the  intes¬ 
tine  a  black  colour.  This  appearance  was  not  met  with  in  the  large 
intestines ;  they  were  healthy,  and  contained  a  small  quantity  of  gas. 
The  alimentary  canal  being  properly  secured  by  ligatures,  was  removed 
for  the  purpose  of  collecting  the  contents.  Those  of  the  stomach  were 
placed  in  a  vessel,  and  this  organ  was  then  examined ; — no  particular 
odour  was  remarked ;  here  and  there  were  patches  of  redness,  espe¬ 
cially  on  the  rugae ;  towards  the  pyloric  extremity  the  mucous  mem¬ 
brane  had  a  granular  appearance,  owing  to  the  enlargement  of  the 
mucous  glands,  but  there  was  no  sign  of  ecchymosis  or  erosion.  Red 
patches,  due  to  capillary  injection,  with  enlargement  of  the  mucous 
glands,  were  observed  in  the  small  intestines.  At  the  part  of  the  small 
intestines  corresponding  to  the  black  patch  above  referred  to,  a  small 
quantity  of  blood  was  found  extravasated  beneath  the  mucous  and  mus¬ 
cular  coats.  The  large  intestines  were  quite  healthy,  and  contained 
feecal  matter  of  the  ordinary  colour  and  consistence.  The  liver,  spleen, 
and  kidneys  were  natural,  excepting  that  they  contained  a  larger  quan¬ 
tity  than  usual  of  dark-coloured  blood.  The  membrane  covering  the 
kidneys  was  easily  detached.  The  bladder  was  healthy,  and  contained 
urine.  The  heart  appeared  natural,  there  was  no  change  of  colour,  or 
any  alteration  in  its  substance  :  it  was  quite  empty,  containing  neither 
fluid  nor  coagulated  blood.  The  larger  arteries  were  likewise  empty, 
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but  the  veins,  on  the  contrary,  were  filled  with  liquid  blood  of  a  dark 
colour.  The  lungs  were  of  a  reddish  colour  anteriorly,  and  slightly 
congested  posteriorly.  The  mucous. membrane  of  the  larynx,  trachea, 
and  larger  bronchi,  was  of  a  deep  red  colour,  and  the  deeper  ramifica¬ 
tions  of  the  bronchial  tubes  contained  a  frothy  sanguineous  liquid.  On 
raising  the  scalp,  a  moderate  quantity  of  blood  escaped.  The  sinuses 
of  the  dura  mater  were  full  of  a  dark  fluid  blood.  The  substance  of  the 
brain  presented  no  mark  of  inflammation  or  ecchymosis, — it  was  softer, 
and  its  vessels  were  more  congested,  than  usual.  The  spinal  marrow, 
examined  throughout  its  whole  length,  was  quite  healthy. 

From  observations  made  at  the  inspection  of  the  whole  of  the  seven 
bodies,  the  appearances,  in  different  degrees  of  intensity,  were  of  the 
following  kind : — 

A  decidedly  inflammatory  condition  of  the  mucous  membrane  of  the 
stomach  and  small  intestines,  with  enlargement  of  the  mucous  glands, 
and  a  slight  injection  of  the  subperitoneal  cellular  tissue.  The  spleen 
softened,  in  some  cases  almost  pulpy ;  the  veins  of  the  liver  filled  with 
black  liquid  blood  ;  the  kidneys  of  a  deep  violet  colour,  softened, 
congested,  and  easily  denuded  of  their  investing  membrane  ;  the  heart 
firm  in  substance,  but  perfectly  empty,  as  well  as  the  larger  arteries, — 
the  large  veins,  on  the  contrary,  full  of  black  liquid  blood, — the  blood 
itself  every  where  fluid,  and  in  no  part  presenting  the  least  trace  of 
coagulation.  The  mucous  membrane  of  the  larynx,  trachea,  and 
bronchi,  was  of  a  deep  red  colour,  not  removable  by  washing,  and  the 
bronchial  tubes  filled  with  a  frothy  bloody  liquid.  The  membranes  of 
the  brain  were  injected  ;  the  sinuses  of  the  dura  mater  congested  with 
black  liquid  blood ;  the  substance  of  the  brain  softer  than  natural,  but 
otherwise  healthy,  as  well  as  the  spinal  marrow.  No  part  of  the  body 
gave  out  the  odour  of  bitter  almonds,  i.  e.  prussic  acid  ;  nor  were  there 
any  signs  of  putrefaction ;  and  in  all  the  subjects,  there  was  a  remark¬ 
able  degree  of  cadaverous  rigidity.  The  mucous  membrane  of  the 
bladder  was  white  and  healthy,  as  well  as  that  of  the  pharynx  and 
oesophagus.  Such  is  a  summary  of  the  principal  appearances. 

An  interesting  case  has  been  reported  by  Mertzdorff,  in  which  the 
dose  of  poison  taken  was  unusually  large,  and  the  post-mortem  ap¬ 
pearances  were  accurately  noted.  A  young  man  poisoned  himself 
with  three  drachms  and  a  half  (Orfila  wrongly  describes  the  dose  as 
three  grammes  and  a  half,  ii.  285)  of  Ittner’s  prussic  acid  (contain¬ 
ing  ten  per  cent,  of  anhydrous  acid)  —  twenty  grains  of  anhydrous 
acid.  Fie  was  found  dead  in  bed.  The  body  was  examined  thirty 
hours  afterwards.  At  this  time  it  was  already  somewhat  decomposed, 
the  scrotum  being  of  a  livid  colour,  and  in  places  deprived  of  its  cuticle; 
several  livid-red  spots  were  observed  on  the  face,  about  the  chest, 
neck,  and  shoulders  ;  there  were  also  a  few  vesicles  on  the  left  thigh. 
The  body  did  not  emit  any  odour  of  bitter  almonds  (prussic  acid). 
The  pupils  were  neither  dilated  nor  contracted ;  the  teeth  were  not 
closed  together ;  the  tongue  was  immediately  behind  them.  The  ab- 
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domen  was  not  distended.  The  limbs  were  somewhat  flexible,  the 
nails  blue,  and  the  fingers  bent.  The  stomach  and  greater  part  of 
the  intestines  could  be  readily  torn,  the  former  contained  a  viscid 
mass  having  the  odour  of  prussic  acid ;  its  internal  surface  was  of  a 
bright  red  colour  and  streaked  with  blood,  especially  in  the  neigh¬ 
bourhood  of  the  cardiac  and  pyloric  orifices.  The  mucous  membrane 
of  the  intestines  was  also  reddened  in  many  places.  The  liver,  spleen, 
and  kidneys  were  of  their  natural  colour,  and  were  loaded  with  fluid  blood 
of  a  blueish-black  colour  (schwarz -blau).  The  bile  was  of  a  dark  blue 
colour.  The  bladder  and  pancreas  were  both  healthy.  The  muscles 
generally  were  of  a  darker  colour  than  natural.  The  lungs  were 
healthy  in  structure,  but  had  the  same  blueish-black  colour  as  the 
blood.  The  right  and  left  cavities  of  the  heart  were  filled  with  fluid 
blood  containing  a  few  coagula.  There  was  no  serum  in  the  pericar¬ 
dium  or  in  either  pleural  cavity.  The  tongue  was  not  red,  but  the 
larynx,  trachea,  and  oesophagus,  as  far  down  as  the  stomach,  were  of  a 
blueish-black  colour,  and  the  trachea  contained  a  large  quantity  of 
blood.  The  brain  was  healthy,  but  its  vessels  and  sinuses  were  loaded 
with  blood,  so  that  it  streamed  forth  when  the  scalp  was  cut  into  and 
removed.  (Horn’s  Archiv.  fur  Med.  Erfahrung,  1823,  ii.  p.  55.) 

After  this  description  of  the  appearances  met  with  in  death  from  a 
very  large  dose  of  the  poison,  it  may  be  proper  to  state  those  found  in 
the  body  of  an  adult  female  killed  by  the  smallest  dose  of  prussic  acid 
yet  known  to  have  destroyed  life — nine-tenths  of  a  grain.  The  in¬ 
spection  was  made  ninety  hours  after  death.  The  teeth  were  clenched, 
and  foam  was  still  adhering  round  the  mouth ;  the  face  was  of  a 
dusky -red  hue,  and  the  whole  of  the  depending  part  of  the  body  of  a 
dark  purple  or  violet  colour  :  it  had  very  much  the  appearance  of  the 
body  of  a  person  who  had  died  from  asphyxia.  The  dura  mater  and 
sinuses  were  much  congested,  and  the  whole  of  the  substance  of  the 
brain  was  dotted  with  blood,  which  was  fluid  and  very  black;  the 
ventricles  were  empty,  and  the  plexus  choroides  pale  and  bloodless  ; 
but  no  odour  of  prussic  acid  was  perceptible.  On  opening  the  chest, 
the  odour  was  more  plainly  perceived  than  in  any  other  part  of  the 
body ;  the  lungs  were  much  congested,  but  otherwise  healthy ;  the 
right  ventricle  of  the  heart  was  distended  with  fluid  black  blood.  The 
stomach  contained  four  ounces  of  fluid  smelling  strongly  of  prussic 
acid  ;  its  lining  membrane  was  healthy,  with  the  exception  of  a  small 
patch  of  redness  near  the  cardiac  orifice  :  but  as  the  deceased  had 
suffered  from  gastric  symptoms,  this  may  not  have  been  due  to  the 
action  of  the  poison.  The  liver,  gall-bladder,  and  kidneys,  were 
healthy,  except  that  the  latter  were  congested,  and  had  a  dark  pinkish 
hue.  (Med.  Gaz.  xxxvi.,  46CL) 

In  a  case  communicated  to  me  by  Mr.  Newham,  in  which  a  man 
had  died  from  the  effects  of  three  drachms  of  prussic  acid,  the  follow¬ 
ing  appearances  Vere  found  : — The  membranes  of  the  brain  were  per¬ 
fectly  natural  in  every  respect :  the  substance  of  the  organ  was  also 
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firm  and  natural.  The  quantity  of  serous  fluid  contained  in  the  ven¬ 
tricles  was  less  than  usual ;  but  it  was  strongly  impregnated  with  the 
odour  of  prussic  acid.  The  plexus  choroides  were  pale  and  bloodless. 
The  lungs  were  healthy  :  at  the  upper  part,  the  organs  were  of  a  light 
red  colour;  at  the  lower  part  they  were  full  of  a  dark-coloured, 
muddy-looking  blood.  The  heart  was  natural,  but  contained  very 
little  blood :  this  was  of  a  dark  and  muddy  hue,  and  strongly  im¬ 
pregnated  with  the  odour  of  the  poison.  The  liver  was  larger  than 
natural,  and  there  were  several  spots  of  medullary  deposit  about  it. 
The  gall-bladder  was  nearly  empty,  and  the  bile  was  dark-coloured. 
The  pancreas  was  healthy,  and  the  spleen,  externally,  was  of  a  very 
bright  violet-purple  colour.  The  urinary  bladder  was  natural :  it 
contained  no  urine.  The  stomach  contained  more  than  half  a  pint  of 
a  viscid  liquid,  having  a  strong  odour  of  prussic  acid.  A  portion  of 
the  mucous  membrane,  at  the  greater  curvature,  was  highly  injected 
and  inflamed,  being  of  a  deep  red  hue.  The  intestines  were  healthy, 
but  generally  empty ;  the  mucous  membrane  of  the  duodenum  was 
slightly  inflamed  in  patches;  and  on  being  laid  open,  there  was  a 
strong  odour  of  the  poison.  The  lower  portion  of  the  great  intestines 
was  quite  empty,  the  deceased  having  involuntarily  passed  the  faeces 
and  urine,  whole  under  the  influence  of  the  poison,  and  probably  in  the 
act  of  dying.  (G.  H.  Rep.,  April,  1845.) 

QUANTITY  REQUIRED  TO  DESTROY  LIRE. 

This  is  a  very  important  question ;  and  it  is  made  somewhat  per¬ 
plexing  by  the  fact,  that  beyond  a  certain  dose,  the  weak  and  the 
strong  acid  appear  to  act  with  equal  rapidity.  (Christison,  658.)  It 
has  been  already  stated,  (ante,  p.  162),  that  six  drops  have  been  found 
to  destroy  the  life  of  an  animal  as  rapidly  as  one  ounce  of  the  same 
acid;  the  animals  being  alike  in  strength  and  vigour.  (See  also 
Pereira,  Mat.  Med.  i.  439.)  If  any  inference  could  be  drawn  from, 
these  experiments  applicable  to  the  human  subject,  it  is  clear  that  the 
view  often  adopted,  of  the  rapidity  of  death  being  in  proportion  to 
the  largeness  of  the  dose,  is  erroneous.  This  statement  may  be 
true  to  a  limited  extent ;  but  it  appears  to  me  that  a  most  im¬ 
proper  application  of  it  has  been  made  from  a  few  experiments. 
Admitting  that  two  drachms  of  Scheele’s  acid  will  certainly  kill 
an  adult  within  a  given  period,  it  by  no  means  follows  that  four 
times  that  quantity  would  kill  a  similarly  constituted  person  within 
one-fourth  of  that  period.  Yet  this  has  been  made  the  basis  of 
evidence  by  medical  witnesses,  as  if  it  were  a  positively  established 
fact.  I  have  sought  through  works  on  toxicology,  and  our  periodical 
journals,  in  vain,  for  cases  by  which  such  a  view  could  be  supported. 
It  is  directly  opposed  to  what  we  observe  in  the  action  of  other 
poisons  ;  for  it  is  in  general  impossible  to  say  within  what  time  a  case 
will  prove  fatal,  from  the  actual  quantity  of  poison  faken.  In  one 
instance  related  by  Dr.  Geoghegan,  a  quantity  of  the  acid,  equal  to, 
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twenty-seven  drops  of  the  English  pharmacopceial  strength,  (at  two  per 
cent.)  w'as  taken  by  a  gentleman  without  any  effect,  the  dose  having 
been  gradually  raised  to  this  point ;  but  no  bad  consequences  what¬ 
ever  had  resulted  from  the  acid  previously  taken.  He  now  raised  the 
dose  to  thirty-six  drops,  and  in  two  minutes  he  was  seized  with  the 
usual  symptoms,  and  nearly  lost  his  life.  (Dublin  Med.  Journ.  viii. 
308.)  The  quantity  of  anhydrous  acid,  (0‘66  grain)  swallowed  in 
this  dose,  was  less  than  three-quarters  of  a  grain,  i.  e.,  about  equal  to 
eighteen  drops  of  Scheele  at  four  per  cent.  Cases  hitherto  observed 
show  that  there  is  a  very  narrow  line  between  the  quantity  of  the 
poison  which  may  be  taken  with  impunity,  and  that  which  is  required 
to  produce  death.  In  determining  the  quantity  necessary  to  prove 
fatal,  we  must,  it  appears  to  me,  for  the  purposes  of  legal  medicine, 
avoid  the  results  obtained  by  experiments  on  animals,  and  look  to 
those  facts  only  which  have  been  ascertained  from  observation  on  the 
human  subject.  In  general  the  quantity  taken  is  extremely  large ; 
but  the  smallest  dose  known  to  have  caused  death  was  in  the  female 
whose  case  is  reported  by  Mr.  Hicks.  (Med.  Gaz.  xxxv.  896.)  The 
patient,  a  healthy  woman,  died  in  twenty  minutes  from  a  dose  equivalent 
to  nine-tenths  of  a  grain  of  anhydrous  prussic  acid.  This  was  equiva¬ 
lent  to  forty-nine  drops  of  the  London  Pharmacopceial  acid,  and 
taking  Scheele’s  acid  at  four  per  cent.,  (Pereira),  to  about  twenty-five 
drops  of  Scheele.  In  an  interesting  case  reported  by  Mr.  T.  Taylor, 
(Med.  Gaz.  xxxvi.  104),  a  stout  healthy  man  swallowed  this  dose, 
i.  e.,  nine-tenths  of  a  grain,  by  mistake,  and  remained  insensible  for 
four  hours ,  when  he  vomited  and  began  to  recover.  The  vomited 
matters  had  no  odour  of  the  poison,  showing  that  if  not  concealed  by 
other  odours,  the  whole  of  the  acid  must  have  been  here  absorbed.  He 
had  a  very  narrow  escape  of  his  life.  Dr.  Banks  has  published  a  case 
in  which  a  female  recovered  after  swallowing  thirty  drops  of  prussic 
acid,  (Ed.  Med.  and  Sur.  Jour,  xlviii.  p.  44),  but  the  interest  of  this 
case  is  lost,  owing  to  the  strength  of  the  acid  not  having  been  deter¬ 
mined.  It  is  advisable  to  put  no  trust  in  any  statements  bearing 
upon  an  important  question  of  this  kind,  where  a  direct  analysis  of 
part  of  the  poison  swallowed  has  not  been  performed.  Serious  mis¬ 
takes  may  be  made  in  deciding  on  the  strength  of  a  fatal  dose,  by  the 
average  strength  of  the  variety  of  acid  that  has  been  taken  ; —  since 
what  is  called  Scheele’s  acid  may  vary  from  two  to  five  per  cent. 
In  the  reports  of  cases  it  would  be  advisable  that  the  dose  taken, 
should  always  be  expressed  in  the  quantity  of  anhydrous  and  not  of 
the  diluted  acid.  In  the  case  lately  referred  to  me  for  analysis  by 
Dr.  Streeten,  the  acid  had  been  sold  to  the  deceased  as  of  Scheele’s 
strength.  After  taking  a  large  dose,  the  patient  manifested  powers  of 
volition  and  locomotion  for  five  minutes.  This  would  have  been  extra¬ 
ordinary  had  the  acid  been  really  Scheele’s,  as  the  patient  would  have 
swallowed  about  five  grains  of  anhydrous  acid.  On  analysis  I  found 
it  to  contain  rather  less  than  two  per  cent. 
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By  trusting  to  this  mode  of  calculation,  all  English  medico-legal 
writers  have  been  misled  with  respect  to  the  dose  taken  by  the  seven 
Parisian  epileptics  (p.  667).  Dr.  Christison,  Dr.  Lonsdale,  and  Dr. 
Geoghegan  had  stated  the  dose  which  here  proved  fatal,  at  about  two- 
thirds  of  a  grain.  A  similar  dose  was  assigned  to  these  cases  in  the  first 
edition  of  my  “  Manual  of  Medical  J  urisprudence.”  The  mode  in  which 
the  mistake  arose  is  explained  by  Dr.  Lonsdale.  (E.  M.  and  S.  J.  loc. 
cit.)  Some  reflections  have  been  made  upon  English  writers  in 
relation  to  this  error ;  hut  it  has  been  overlooked  or  concealed, — that 
Orfila  himself,  who  has  been  made  the  standard  of  accuracy,  gives  two 
different  versions  of  the  dose  ; — Devergie  gives  another  account,  and 
Guibourt  a  fourth  !  (See  Med.  Gaz.  xxxv.  896  ;  also  Pharmaceutical 
Journal,  May,  1845,  515,)  and  the  only  inference  which  a  medical 
jurist  can  draw  from  all  this  confusion,  is,  that  it  is  now  utterly  im¬ 
possible  to  assign  the  real  dose  taken  in  these  cases ;  because  no  direct 
analysis  appears  to  have  been  made  of  any  portion  of  the  hydrocyanic 
acid  syrup  actually  swallowed ;  and  it  appears  to  me  that  we  cannot 
trust  to  any  evidence  short  of  this  in  an  important  question  of  this  kind. 

Recoveries  from  large  doses. — The  largest  dose  from  which  an  adult 
has  recovered,  was  probably  in  the  case  reported  by  Mr.  Nunneley. 
(Prov.  Med.  Jour.  Aug.  13,  1845,  p.  517.)  The  person  swallowed, 
it  wras  supposed,  forty  minims  of  an  acid  at  three  and  a  quarter  per 
cent.  Taking  the  minim  as  equal  to  the  grain,  although  it  may  be  a 
little  more  or  less  according  to  circumstances  (see  p.  673),  this  is  equi¬ 
valent  to  about  one  grain  and  one-third  of  anhydrous  acid.  The  man 
was  for  a  short  time  conscious,  got  into  bed  after  taking  the  poison, 
and  spoke.  He  felt  his  jaw  become  stiff  and  then  remained  insensible, 
until  roused  by  the  cold  affusion.  The  fact  of  recovery  having  taken 
place  here,  must  not  lead  us  to  suppose  that  such  a  large  dose  could 
be  commonly  taken  with  impunity.  If  wre  refer  to  the  chapters  on 
arsenic  and  corrosive  sublimate,  we  shall  find  that  persons  have  re¬ 
covered  from  doses  of  these  poisons,  much  larger  than  those  wdiich 
have  proved  fatal  in  other  cases.  The  same  circumstance  is  observed 
in  respect  to  all  other  poisons.  Judging  by  the  effects  produced  in 
Dr.  Geoghegan’s  case  from  0'66  grain  of  anhydrous  acid, — from  the 
fact  that  death  took  place  in  Mr.  Hicks’s  case  from  nine-tenths  of  a 
grain ;  and  that,  in  another  instance,  a  strong  adult  had  a  narrow 
escape  of  his  life  from  the  same  dose,  we  shall  not  be  wrong  in  assum¬ 
ing  that  a  quantity  of  Scheele’s  acid  (at  five  per  cent.)  above  twenty 
drops ,  (i.  e.  one  groin  of  anhydrous  acid,)  or  an  equivalent  portion  of 
any  other  acid,  would  commonly  suffice  to  destroy  the  life  of  an  adult. 
This  I  believe  to  be  the  nearest  approach  we  can  make  to  the  smallest 
fatal  dose .  Even  less  than  this — seven-tenths  of  a  grain,  might  under 
favourable  circumstances  prove  fatal.  We  have  no  certain  evidence 
from  recorded  facts,  that  two  grains  of  arsenic  have  yet  destroyed  the 
life  of  an  adult ;  but  the  probability  is,  that  this  quantity  would  be  a 
fatal  dose.  Neither  seven-tenths  of  a  grain  of  Prussic  acid,  nor  two 
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grains  of  arsenic  might  suffice  to  kill  every  person ;  but  this  is  not  the 
kind  of  information  which  the  law  requires.  A  witness  is  only  re¬ 
quired  to  say  what  dose  will,  under  ordinary  circumstances,  commonly 
suffice  to  destroy  the  life  of  an  adult :  age,  idiosyncrasy,  habit,  state 
of  health,  and  fulness  or  emptiness  of  the  stomach,  make  the  same 
ditference  here  as  in  the  case  of  other  poisons.  (See  Opium,  ante,  p.  598). 

In  estimating  doses,  it  may  he  proper  to  state  the  results  of  some 
experiments  on  the  weight  of  given  measures  of  this  poison.  Sixty 
drops  of  a  P.  L.  acid,  or  one  drachm,  measured  in  a  drop  measure, 
commonly  used  in  a  laboratory,  weighed  64  grains ;  sixty  minims 
in  a  measure  used  in  the  dispensary  department  of  Guy’s  Hospital, 
weighed  61  grains ;  and  the  same  quantity  in  a  measure  procured 
from  a  large  retail  druggist’s,  weighed  62' 5  grains.  One  drachm  in  a 
common  two-ounce  measure,  weighed  63  grains,  and  one  ounce  in  the 
same  measure  balanced,  weighed  444  grains,  which  gives  an  average 
weight  of  55*5  grains  for  each  drachm.  In  another  instance  a  quantity 
which  distroved  life  was  equivalent  to  105  drops,  and  weighed  98  grainy 
To  ensure  accuracy  these  experiments  were  performed  by  double 
weighing ;  and  the  results  show  how  little  certainty  there  is,  with 
respect  to  the  exact  quantity  of  the  anhydrous  acid  in  minim  and  drop 
doses.  The  stronger  the  acid,  the  less  the  weight  of  a  given  bulk, 
since  the  specific  gravity  diminishes  in  proportion  as  the  water  becomes 
saturated  with  the  pure  anhydrous  acid.  An  ounce  of  distilled  water 
should  weigh  at  62J  437‘5  grains. — A  drachm  should  weigh  54 '7  grains, 
and  a  minim  or  drop,  0'9I,  or  91-100ths  of  a  grain. 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

Some  remarks  have  already  been  made  on  this  subject,  and  it  has 
been  particularly  stated  that  beyond  a  certain  point,  we  are  not  entitled 
to  infer,  that  the  rapidity  of  death  bears  any  proportion  to  the  quantity 
of  poison  taken  (p.  670).  Experiments  on  animals  might  he  adduced  to 
prove  either  the  negative  or  affirmative  of  this  proposition, — a  fact 
which  clearly  shows,  that  they  cannot  he  safely  admitted  in  this  particu¬ 
lar,  as  a  basis  for  medical  evidence.  They  prove  that  the  fatal  operation 
of  the  acid  is  not  always  rapid  in  proportion  to  the  quantity  of  poison 
taken.  Dr.  Reid  found  that  dogs  of  the  same  size  and  strength  died 
in  the  same  period  of  time,  whether  the  dose  was  an  ounce  or  only 
six  drops  of  Scheele’s  acid  (ante,  page  162),  the  quantity  given  being 
no  less  than  seventy  times  greater  in  the  one  case  than  in  the  other  ! 
Mr.  Nunneley  states  as  the  result  of  his  observations  on  animals  that 
there  is  no  well-marked  difference  as  to  the  period  at  which  this  poison 
destroys  life,  between  doses  differing  much  from  each  other,  provided 
each  be  capable  of  destroying  life  with  moderate  rapidity.  (Prov. 
Trans.  N.  S.  iii.  83.)  It  has  been  clearly  observed  in  the  human 
subject,  that  where  individuals  have  taken  the  same  dose,  death  has  oc¬ 
curred  at  very  different  periods  of  time :  age,  idiosyncrasy,  the  state  of 
health,  and  the  presence  or  absence  of  food  in  the  stomach,  are  con- 
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ditions  which  of  course  exert  an  appreciable  influence  on  the  operation  of 
this  poison.  In  the  cases  of  the  seven  Parisian  epileptics  (ante,  p.  655) 
a  similar  dose  was  given  to  all,  but  death  took  place  at  very  different 
periods, — the  first  person  died  in  about  fifteen  or  twenty  minutes,  and 
the  last,  only  after  three-quarters  of  an  hour  !  In  one  instance  in 
which  seven  drachms  of  the  acid  were  taken,  death  took  place  within  five 
minutes : — in  another,  in  which  an  ounce  was  taken,  the  individual 
survived  about  ten  minutes.  (Sobernheim.)  When  the  dose  is  two 
drachms  and  upwards,  we  may  probably  take  the  average  period  for 
death  at  from  two  to  ten  minutes.  In  Mr.  Hicks’s  case,  forty -nine 
drops  of  P.  L.  acid  destroyed  life  in  twenty  minutes.  It  is  only  where 
the  dose  is  just  in  a  fatal  proportion,  that  we  find  the  individual  to 
survive  from  half  an  hour  to  an  hour.  In  this  respect,  death  by 
prussic  acid  is  like  death  by  lightning  : — the  person  in  general  either 
dies  speedily,  or  recovers  altogether.  According  to  Dr.  Lonsdale,  death 
has  occurred  in  the  human  subject  as  early  as  the  second,  and  as  late 
as  the  forty -fifth  minute.  But  although  death  does  not  commonly 
ensue  until  after  the  lapse  of  a  few  minutes,  insensibility,  and  con¬ 
sequently  a  want  of  power  to  perform  acts  of  volition  and  locomotion, 
may  sometimes  come  on  in  a  few  seconds  (see  ante,  p.  658).  The  time 
at  which  this  loss  of  power  is  supposed  to  take  place,  has  frequently 
become  an  important  medico-legal  question;  and  on  the  answer  to  it,  the 
hypothesis  of  suicide  or  murder  in  a  particular  case,  may  rest. 

TREATMENT. 

Experience  justifies  us  in  employing  stimulants,  such  as  diluted 
ammonia  to  the  nostrils,  and  frictions  of  the  compound  camphor 
liniment  to  the  chest.  Chlorine  has  been  strongly  recommended  as 
an  antidote  to  be  injected  in  the  state  of  solution  into  the  stomach  ; 
but  admitting  that  it  were  at  hand  to  be  administered  in  a  case  of 
poisoning  which  seldom  lasts  above  a  few  minutes,  it  is  a  remedy 
of  very  doubtful  character.  Lately,  Messrs.  Smith  of  Edinburgh  have 
proposed  the  mixed  oxides  of  iron  as  an  antidote, — these  forming 
on  contact  with  prussic  acid,  insoluble  Prussian  blue.  Ittner  and 
Chancel  long  since  recommended  a  mixture  of  sulphate  of  iron  and 
potash.  (Lonsdale,  loc.  cit.)  The  jaws  are,  however,  commonly  so  firmly 
closed,  that  it  is  difficult  to  make  the  individual  swallow  any  thing, 
and  the  poison  operates  with  fatal  rapidity.  The  iron -antidote  is  only 
likely  to  be  useful  when  it  is  employed  early,  and  the  poison  has 
been  taken  in  a  very  diluted  state.  Mr.  Nunneley  found  that  it  had 
no  beneficial  effect  on  dogs.  (Prov.  Trans.  N.  S.  iii.  87.)  It  has  been 
proposed  to  apply  electricity  in  the  course  of  the  spinal  marrow  ;  but 
the  best  remedy,  and  that  which  is  always  applicable,  is  cold  affusion. 
This  has  been  found  the  most  efficacious  mode  of  treatment  in  experi¬ 
ments  on  animals,  and  in  several  cases  in  the  human  subject.  One 
of  these  is  reported  by  Dr.  Banks  of  Louth.  A  girl  took  by  mistake  j 

in  medicine,  thirty  drops  of  prussic  acid.  Immediately  afterwards 
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she  sprang  np  convulsively  from  her  seat,  and  became  senseless.  Her 
teeth  were  firmly  set,  and  her  eyes  staring  and  fixed.  Stimulants 
failed  to  rouse  her  : — the  limbs  became  flaccid; — the  pupils  dilated, 
and  she  was  wholly  insensible ;  the  respiration  was  slow,  and  the  pulse 
scarcely  perceptible.  A  stream  of  cold  water  from  a  pitcher  was 
allowed  to  fall  from  some  height  on  the  region  of  the  spine.  In  a 
minute  she  began  to  move,  and  became  convulsed;  her  symptoms 
abated,  and  in  a  few  hours  she  was  quite  collected.  She  recovered  in 
a  few  days,  but  there  is  hardly  a  doubt  that  she  would  have  died, 
had  she  not  been  thus  treated.  (Ed.  Med.  and  Sur.  Jour.,  xlviii.  44.) 
The  following  interesting  case  of  recovery,  even  where  cold  affusion 
was  applied  late,  is  reported  by  Mr.  T.  Taylor  (Med.  Gaz.  xxxvi.  104) : 
— H.  G.,  set.  59,  a  healthy  agricultural  labourer,  rather  stout  made, 
swallowed  by  mistake  a  dose  of  Pharmacopoeia!  acid  equal  to  nine-tenths 
of  a  grain,  in  eighteen  drachms  of  distilled  water.  He  had  no  sooner 
taken  it  than  he  was  seized  with  a  violent  constriction  of  the  diaphragm, 
with  a  sense  of  suffocation.  Pie  walked  to  the  outer  door  of  the  house, 
about  twelve  or  fourteen  paces,  when  he  fell  insensible,  and,  in  his  fall, 
broke  a  large  pan  which  was  full  of  water,  the  contents  of  which  satu¬ 
rated  his  clothes,  and  this,  no  doubt,  had  a  beneficial  influence  upon  him. 
The  accident  occurred  about  half-past  seven  o’clock  in  the  morning,  and 
it  was  not  until  20  minutes  after  eleven,  or  nearly  four  hours  after  taking 
the  acid,  that  be  shewed  symptoms  of  returning  animation,  when,  by 
the  application  of  cold  water  and  ammonia,  he  was  soon  restored.  On 
coming  to  himself,  he  vomited  freely,  but  no  odour  of  the  acid  was 
perceptible  in  what  he  threw  off  his  stomach.  The  next  day  he  was  well. 
Mr.  Harthill  has  also  reported  a  case  in  which  cold  affusion  led  to  reco¬ 
very  after  probably  a  large  dose.  (Prov.  Med.  Jour.,  March  5,  1845, 
p.  153.)  In  Mr.  Garson’s  case  (Ed.  Med.  and  Sur.  Jour.,  lix.  72,  and 
p.  661,  ante),  cold  affusion  and  the  use  of  ammonia  appear  to  have  been 
attended  with  the  best  effects.  Bleeding  from  the  jugular  vein  is  strongly 
recommended  by  Dr.  Lonsdale.  It  is  likely  to  be  beneficial  in  protracted 
cases  when  there  is  any  sign  of  cerebral  congestion ;  but,  in  general, 
the  pulse  is  scarcely  perceptible,  and  this  mode  of  treatment  is  therefore 
inapplicable.  There  is  always  great  Joss  of  power  under  the  operation 
of  this  poison  :  hence,  the  imprudent  or  hasty  abstraction  of  blood  may 
actually  retard  recovery,  or  even  accelerate  death  (p.  655).  Mr. 
Nunneley’s  experiments  on  dogs  shew  that  this  mode  of  treatment  is 
not  attended  with  any  benefit.  (Prov.  Trans.  N.  S.  iii.  p.  72.) 

Cases. — In  the  case  of  Reg.  v.  Belaney  (Cent.  Crim.  Court,  Aug. 
1844,)  some  important  questions  arose  respecting  the  proper  mode  of 
treating  cases  of  poisoning  by  prussic  acid.  The  prisoner  was  a  surgeon, 
and  he  was  charged  with  the  murder  of  his  wife,  who  died  in  his  pre¬ 
sence  from  the  effects  of  a  large  dose  of  prussic  acid.  The  medical 
facts  in  the  case  were  very  simple.  There  could  be  no  doubt  that  the 
poison  had  beep  taken,  and  that  it  was  the  cause  of  death.  The  nature 
of  the  symptoms,  their  rapid  and  fatal  course,  and  the  detection  of 
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the  poison  in  large  quantity  in  the  stomach,  rendered  these  conclusions 
absolutely  certain.  Again,  there  could  not  be  the  smallest  doubt,  that 
the  poison  had  been  administered  either  intentionally  or  unintentionally 
by  the  prisoner,  i.e.  that  it  was  through  his  act,  either  criminal  or  inno¬ 
cent,  that  the  poison  was  placed  within  reach  of  the  deceased;  and  under 
circumstances  which  would  render  it  not  improbable  that  she  would 
swallow  it  by  mistake.  It  was  placed  in  a  common  drinking  -glass  in 
the  bedroom, — the  prisoner  being  at  the  time  in  an  adjoining  room. 
The  prisoner  accounted  for  this  circumstance,  by  saying  that  he  was  in 
the  habit  of  using  prussic  acid  medicinally, — that  he  broke  the  bottle 
in  trying  to  remove  the  stopper ;  and,  in  order  to  save  the  contents, 
collected  the  acid  in  a  tumbler  or  glass,  such  as  is  used  for  drinking 
water  !  His  attention  was  called  off,  and  he  went  into  an  adjoining  room, 
without,  as  it  would  appear,  making  any  remark,  or  cautioning  his  wife 
respecting  the  poison  placed  in  the  tumbler,  and  within  her  reach. 

The  presumption  of  criminality,  under  such  circumstances,  had  no 
direct  relation  to  medical  evidence :  it  was  a  question  to  be  decided  by 
the  jury  from  the  facts  proved.  The  medical  evidence  had,  however, 
twro  important  bearings :  1,  the  plan  of  treatment  which  should  be 
adopted  in  such  an  emergency,  by  a  medical  man ;  2,  the  exact  period 
at  which  insensibility  and  loss  of  consciousness  supervene  in  cases  of 
poisoning  by  prussic  acid. 

The  prisoner,  on  finding  that  his  vufe  had  swrallowed  the  poison, 
called  for  assistance,  but  did  not  at  the  time  state  the  real  cause  of  the 
symptoms ;  although  it  came  out  in  evidence  that  he  must  have  known 
that  the  deceased  had  swrallowed  prussic  acid.  He  caused  her  feet  and 
hands  to  be  put  into  hot  wTater,  and  talked  of  bleeding  her,  but  said  it 
was  of  no  use,  as  circulation  had  ceased  (“  she  had  no  pulse.”)  He 
told  the  first  witness  who  came  to  her,  that  “  she  would  not  come  to, — 
it  was  a  disease  of  the  heart,  and  that  her  mother  had  died  just  like  it 
nine  months  ago  but  it  was  subsequently  proved  that  the  prisoner 
had  himself  registered  the  cause  of  death  in  the  mother,  as  bilious  fever ! 
Dr.  A.  T.  Thomson,  who  gave  evidence  at  the  trial,  wras  questioned 
upon  the  usual  remedies  in  such  cases,  which  he  stated  to  be,  cold 
affusion,  ammonia  and  stimulants,  and  very  properly  expressed  an 
opinion,  that  what  had  been  done  by  the  prisoner,  could  be  of  no  benefit 
whatever. 

The  second  question  related  to  the  power  of  the  deceased  to  talk 
after  she  had  called  out  or  screamed,  as  deposed  to  by  her  husband. 
The  prisoner  said  that  he  heard  a  cry  (probably  of  alarm),  and  on  going 
into  the  bedroom,  his  wife  exclaimed,  “  I  have  taken  some  of  that  hot 
drink,  give  me  some  water.”  Dr.  Thomson  was  inclined  to  believe, 
that  upon  the  utterance  of  a  cry  of  this  description,  volition  and 
sensibility  would  be  lost,  and  it  would  afterwards  be  impossible  for  a 
person  to  talk.  This  observation  was  derived  from  experiments  on 
animals.  He  admitted,  however,  that  the  cry  might  really  have 
proceeded  from  an  unpleasant  sensation  experienced  by  the  deceased 
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on  swallowing  the  acid,  and  not  have  been  connected  with  the  loss  of 
sensibility  or  consciousness.  In  charging  the  jury,  the  judge  properly 
stated,  that  an  inference  on  this  point,  not  being  derived  from  the 
observation  of  the  effects  of  the  poison  on  man,  should  be  received 
with  caution.  The  jury  acquitted  the  prisoner.  The  verdict  did  not 
proceed  from  any  defect  in  the  medical  evidence ;  the  cause  of  death 
was  clear,  and  it  was  for  the  jury  to  determine  the  value  of  the  moral 
and  circumstantial  evidence  against  the  prisoner  as  the  administrator. 
Of  these  circumstances,  which  were  exceedingly  strong,  it  is  here  un¬ 
necessary  to  speak :  but  the  jury,  in  the  opinion  of  most  persons,  took 
a  very  lenient  view  of  them. 

Some  remarks  have  been  elsewhere  made  concerning  {C  a  shriek” 
alleged  to  take  place  in  poisoning  by  this  acid  (ante,  p.  655).  The 
counsel  for  Belaney,  in  addressing  the  jury,  said,  “  that  the  effect  of 
prussic  acid  was  to  cause  a  shriek,  and  with  that  shriek,  volition  ceased 
altogether.”  Dr.  Thomson  informed  me  subsequently  to  the  trial, 
that  he  had  only  in  some  instances  observed,  in  poisoning  animals  by 
prussic  acid,  that  death  was  preceded  by  a  peculiar  vocal  sound  re¬ 
sembling  “  a  cry  of  pain,”  a  statement  which,  with  the  cases  already 
reported,  will  tend  to  remove  an  erroneous  impression,  that  the  utter¬ 
ance  of  a  scream  or  shriek  commonly  attends  this  form  of  poisoning. 
Numerous  cases  are  now  reported,  which  shew  that  it  cannot  be  re¬ 
garded  as  a  symptom  in  the  human  subject. 

Among  the  cases  which  have  drawn  attention  to  the  subject  of 
poisoning  by  prussic  acid,  there  are  few  which  have  excited  greater 
interest  than  that  of  Sarah  Hart.  {Reg.  v.  Tawell ,  Bucks  Lent  Assizes, 
1845.)  A  very  good  report  of  this  case  by  Dr.  Skae  has  been  pub¬ 
lished  in  the  Northern  Journal  of  Medicine  for  May,  1845.  Prom 
the  medical  evidence  it  appeared  that  the  deceased,  a  healthy  woman, 
was  found  dying.  The  practitioner  who  was  called  in,  bled  her,  but 
without  effect.  On  a  post-mortem  examination,  eighteen  hours  after 
death,  two  surgeons  out  of  three  who  were  present,  perceived,  in  cut¬ 
ting  into  the  integuments,  what  they  thought  was  an  odour  of  prussic 
acid ;  but  no  odour  was  perceived  about  the  mouth,  or  in  the  blood 
which  had  been  drawn  from  the  body.  The  viscera  were  generally 
healthy.  The  lungs  were  slightly  congested,  and  there  were  some 
old  pleuritic  adhesions,  but  there  was  no  lesion  of  any  organ  to  account 
for  death.  The  stomach  and  bowels  presented  no  morbid  change. 
The  contents  of  the  former  amounted  to  twelve  ounces  of  liquid, 
having  no  odour  of  prussic  acid,  but  merely  a  strongly  acid  smell  of 
beer.  (Lancet,  April  5,  1845,  379.)  They  consisted  of  partially 
digested  food,  intermixed  with  the  pulp  of  apple.  Prussic  acid  wTas 
obtained  from  the  contents  of  the  stomach  by  distillation:  it  was 
identified  by  the  application  of  the  usual  tests,  and  after  separation  as 
cyanide  of  silver,  by  its  odour.  The  quantity  thus  obtained  amounted 
to  one  grain  of  anhydrous  acid  !  The  administration  of  the  poison  to 
the  deceased,  was  clearly  brought  home  to  the  prisoner,  partly  by  a 
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series  of  moral  circumstances  of  a  most  convincing  kind,  and  partly 
by  Ms  own  admissions,  attributing,  however,  the  death  to  suicide. 
Suicide  was  entirely  out  of  the  questi-on. 

Space  will  not  permit  me  to  give  a  lengthened  analysis  of  this  case, 
but  it  may  be  proper  to  point  out  a  few  of  the  most  remarkable  medical 
assumptions  made  by  Sir  K.  Kelly,  the  learned  counsel  who  conducted 
the  defence.  They  were, — 1.  That  there  must  be  direct  evidence  of 
death  from  poison  !  2.  That  the  evidence  of  medical  witnessess  who 

had  never  before  met  with  a  case  of  poisoning  by  prussic  acid,  should 
not  be  received  !  3.  That  the  quantity  of  poison  found  in  the  stomach , 
should  be  sufficient  to  cause  death  !  “  If  there  was  not  enough  prussic 

acid  in  the  stomach  to  account  for  death,  there  was  an  end  of  the 
case.”  The  fact  is  notorious  that  the  poison  found  in  the  stomach  is 
always  the  surplus  quantity,  and  not  that  which  has  occasioned  death. 
(See  ante,  p.  136.)  4.  That  although  a  grain  of  prussic  acid  (anhy¬ 

drous)  was  there  found,  yet  the  witnesses  had  not  proved  upon  their 
own  knowledge  and  experience ,  that  that  was  sufficient  to  cause  death! 
(See  cases,  p.  671,  ante.)  5.  That  because  persons  had  recovered 
from  a  larger  quantity  than  was  found  in  the  deceased’s  stomach,  it 
was  not  to  be  inferred  that  she  had  died  from  the  effects  of  a  grain  ! 
6.  That  a  grain  of  anhydrous  prussic  acid  might  have  been  sponta¬ 
neously  produced  in  the  stomach  of  the  deceased,  partly  from  the  pips 
of  apples,  a  portion  of  cake,  the  saliva  swallowed  during  mastication, 
and  partly  from  the  decomposition  of  animal  matter. 

The  judge  summed  up  the  case  in  a  manner  which  shewed  that  he 
was  perfectly  acquainted  with  all  the  fallacies  of  such  a  defence.  The 
statement  of  the  prisoner’s  counsel  that  it  was  a  rule  of  law,  that  there 
should  be  direct  proof  of  death  having  been  caused  by  poison,  and  of 
the  presence  in  the  stomach  of  a  sufficient  quantity  of  poison  to  produce 
death,  was  not  true, — neither  was  it  necessary  to  prove  what  quantity  of 
prussic  acid  would  destroy  life  by  the  testimony  of  a  person  who  had 
actually  seen  a  human  life  destroyed  by  it.  With  regard  to  the  smell, 
the  only  conclusion  from  the  evidence  was,  that  smell  was  a  proof  of 
the  presence  of  the  poison,  but  that  the  absence  of  smell  was  no  proof 
of  its  absence.  According  to  the  witnesses,  a  grain  or  even  less  than 
a  grain  of  prussic  acid  taken  into  the  stomach,  was  sufficient  to  cause 
death.  With  respect  to  the  allegation  that  prussic  acid  might  be 
obtained  from  apple-pips,  Mr.  Cooper,  the  chemical  witness,  found 
apple  but  no  pips  in  the  stomach,  and  it  was  only  by  the  distillation 
of  the  pips  that  the  acid  was  formed,  whereas  the  odour  of  the  poison 
was  perceived  in  the  body  by  two  witnesses.  After  a  short  deliberation, 
the  jury  returned  a  verdict  of  guilty,  and  the  prisoner  before  execution 
confessed  that  he  had  perpetrated  the  murder  in  the  manner  in  which 
it  had  been  proved  against  him. 

It  is  unnecessary  to  repeat  what  has  been  elsewhere  stated  with 
respect  to  the  value  of  evidence  from  the  odour  of  the  poison.  (See 
ante,  p.  648.)  The  argument  of  the  learned  counsel  was  founded  upon 
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an  obvious  misapprehension  of  medical  facts.  It  is  to  be  regretted, 
however,  that  he  took  upon  himself  to  pronounce  as  false  those  reports 
of  cases  published  in  medico-legal  works,  which  went  to  show  that 
owing  to  various  circumstances  the  odour  of  prussic  acid  might  not  be 
always  perceptible  in  the  stomach  of  a  person  poisoned  by  it.  Thus 
Dr.  Christison  had  stated  that  it  wras  not  perceived  in  the  stomachs  of 
the  Parisian  epileptics.  Sir  F.  Kelly  told  the  Court,  on  the  authority 
of  Orfila,  that  this  was  an  error,  and  that  the  odour  was  there  per¬ 
ceived.  The  facts  have  been  elsewhere  stated,  pp.  648,  668.  MM. 
Adelon,  Marc,  and  Marjo’lin,  made  the  inspection,  and  they  plainly 
declare  that  they  could  detect  no  odour  of  bitter  almonds,  (i.  e.  of 
prussic  acid)  although  the  inspection  was  made  only  twenty -four  hours 
after  death,  and  the  dose  taken  was  assumed  by  Sir  F.  Kelly  to  have 
been  much  greater  than  represented  by  Dr.  Christison  and  myself. 
There  was  no  odour  in  the  stomach,  its  contents,  or  in  any  part  of  the 
body.  (Ann.  d’Hyg.  1829,  i.  507.)  Instead  of  quoting  this  plain  state¬ 
ment  made  by  those  who  inspected  the  body,  the  learned  counsel  put 
forward  the  opinions  of  Gay  Lussac  and  Orfila,  who  were  not  present 
at  the  inspection,  that  there  was  an  odour  of  bitter  almonds  in  the  con¬ 
tents,  although  they  did  not  examine  them  until  eight  days  after  then- 
removal  from  the  body.  This  apparently  conflicting  opinion,  first  pub¬ 
lished  by  Orfila  fourteen  years  after  the  event  (Toxicologie,  ii.  287), 
was  adduced  by  Sir  F.  Kelly  as  the  only  true  representation  of  the 
facts  at  the  trial.  The  unfairness  of  such  a  mode  of  dealing  with 
medical  reports  must  be  apparent ;  but  it  becomes  even  more  glaring, 
from  the  following  extract  of  a  paper,  published  by  Orfila  four  years 
before  this  trial,  in  which,  in  a  disputed  case  of  death  from  prussic 
acid,  he  makes  use  of  the  fact  here  misstated  and  perverted,  to  show 
that  the  odour  of  prussic  acid  may  be  really  absent  in  the  dead  body ! 
In  reference  to  the  case  of  Pralet  (ante,  p.  651),  where  too  great  a 
reliance  upon  odour  nearly  led  to  the  execution  of  an  innocent  person, 
Orfila  says, — “  What  confidence  can  be  placed  in  the  odour  of  bitter 
almonds,  said  to  exist  in  the  body  of  the  deceased,  when  we  find  that 
MM.  Marjolin,  Marc,  and  Adelon  declare  that  no  part  of  the  bodies  of  the 
Bicetre  epileptics  exhaled  the  odour  of  bitter  almonds?”  (Ann.  d’Hyg. 
1841,  ii.  409.)  From  this  it  must  be  obvious  that  Orfila  considers, 
on  the  authority  of  those  who  were  best  capable  of  judging,  that  there 
was  no  odour  perceptible  in  these  cases,  and,  therefore,  while  the  truth 
of  Dr.  Christison’s  statement  was  wrongly  impugned,  an  opinion  was 
imputed  to  Orfila  which  he  did  not  entertain  !  (See  Appendix.) 
Compare  also  the  case  of  Ramus  (Ann.  d’Hyg.  1833,  p.  365.) 

But  the  whole  of  the  defence  was  involved  in  a  mass  of  contradic¬ 
tions.  The  learned  counsel,  by  attempting  to  account  for  the  existence 
of  a  grain  of  anhydrous  prussic  acid  in  the  stomach  through  its  spon¬ 
taneous  generation  from  apple-pips,  admitted  its  presence  in  the 
contents.  In  making  this  admission  he  could  not  escape  from  another, 
i.  e.}  that  this  acid  was  there  before  distillation  ;  because  at  the  time 
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of  distillation  no  apple-pips  were  found  in  the  contents  !  As  he 
assumed  that  no  odour  was  perceptible  on  inspection,  he  must  there¬ 
fore  have  admitted  that  this  large  quantity  of  prussic  acid  might  be 
present  without  being  indicated  by  smell ;  and  yet  the  basis  of  his 
argument  in  the  defence  was — because  there  was  no  odour,  there  was 
no  prussic  acid  present !  Such  contradictions  must  always  follow  when 
an  attempt  is  made  to  argue  against  incontrovertible  facts. 

An  opinion  has  gone  abroad,  that  the  poison  in  this  case  was  not 
administered  by  the  mouth,  but  in  a  more  secret  way.  This  opinion  is 
based  on  the  absence  of  odour  in  the  stomach,  and  on  the  reported  con¬ 
fession  of  the  criminal.  It  is  founded,  however,  on  a  mistaken  view  of 
the  medical  facts.  One  grain  of  anhydrous  prussic  acid  would  not 
have  been  found  in  the  stomach*  had  not  more  than  this  quantity  been 
actually  swallowed :  but  this  dose  was  of  itself  sufficient  to  destroy 
life. 


CHAPTER  XXXVIII. 

PRUSSIC  ACID,  CONTINUED.  CHEMICAL  ANALYSIS — IMPROVED  PRO¬ 

CESSES — TESTS  EOR  THE  ACID  IN  THE  SIMPLE  STATE — AS  A  LIQUID 
AND  IN  VAPOUR.  SILVER,  IRON,  AND  SULPHUR  TESTS — OBJECTIONS 
TO  THE  TESTS — THEIR  COMPARATIVE  DELICACY — DETECTION  OF 
PRUSSIC  ACID  IN  ORGANIC  LIQUIDS — PROCESS  WITHOUT  DISTILLA¬ 
TION — OBJECTIONS — DETECTION  BY  DISTILLATION.  ABSORPTION 
OF  PRUSSIC  ACID— ITS  DETECTION  IN  THE  BLOOD  AND  TISSUES — 
CAUSES  OF  NON-DETECTION — COMPARATIVE  VALUE  OF  CHEMICAL 
EVIDENCE — ALLEGED  SPONTANEOUS  PRODUCTION  OF  THE  ACID — 
QUANTITATIVE  ANALYSIS. 

CHEMICAL  ANALYSIS. 

Prussic  acid  is  limpid  like  water ;  it  possesses  a  faint  acid  reaction, 
and  its  vapour  has  a  peculiar  odour,  (ante,  p.  648,)  which,  when  the 
acid  is  concentrated,  although  not  at  first  perceptible,  is  sufficient  to 
produce  giddb  ess,  insensibility,  and  other  alarmiug  symptoms.  (See 
ante,  p.  645).  Until  within  the  last  few  years  it  was  supposed  that 
the  odour  might  be  present  in  cases  in  which  it  would  be  impossible 
to  detect  the  poison  by  chemical  processes,  and  instances  of  this  are 
given  by  Orfila,  (Ann.  d’Hyg.  i.  489,)  by  Dr.  Lonsdale,  (Ed.  Med. 
and  Surg.  Jour.  li.  52,)  and  by  Dr.  Christison,  in  the  last  edition  of  his 
treatise.  (Op.  cit.  1845,  pp.  760,  774.)  Improved  methods  of  applying 
tests  for  the  detection  of  the  diffusible  vapour  of  the  poison,  instead  of 
attempting  to  separate  it,  as  a  liquid,  by  distillation,  have,  however, 
established  the  contrary  position,  namely,  that  the  poison  may  now  be 
detected  in  cases  in  which  its  odour  cannot  be  perceived.  The  fallacy 
which  was  therefore  attempted  to  be  imposed  on  a  Court  of  law  as  an 
ascertained  fact,  even  so  recently  as  1845,  is  now  completely  exploded, 
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and  is  not  likely  to  be  revived  in  any  future  case.  (See  the  case  of 
Reg.  v.  Tawell,  ante,  p.  67  9  ;  also  Med.  Gaz.  xxxvi.  328,  588,  and 
631.) 

The  tests  which  are  best  adapted  for  the  detection  of  this  poison, 
either  in  liquid  or  vapour,  are  equally  applicable  whether  the  acid  be 
concentrated  or  diluted,  and,  so  far  as  the  detection  of  the  vapour  is 
concerned,  whether  it  be  pure  or  mixed  up  with  organic  matter. 

TESTS  IN  THE  SIMPLE  STATE. 

The  tests  are  three  in  number : — the  Silver,  the  Iron,  and  the 
Sulphur  tests. 

1 .  Nitrate  of  Silver. — This  yields,  with  prussic  acid,  a  dense  white 
precipitate,  speedily  subsiding  in  heavy  clots  to  the  bottom  of  the 
vessel,  and  leaving  the  liquid  almost  clear.  The  precipitate  is  iden¬ 
tified  as  cyanide  of  silver  by  the  following  properties : — a.  It  is  in¬ 
soluble  in  cold  nitric  acid,  but  when  drained  of  water,  and  a  sufficient 
quantity  of  strong  acid  is  added,  it  is  easily  dissolved  on  boiling.  It  has 
been  asserted  that  it  is  soluble  in  cold  nitric  acid,  but  this  only  applies 
to  those  cases  in  which  the  quantity  of  precipitate  is  so  small  as  to  be 
scarcely  ponderable,  and  the  proportion  of  nitric  acid  is  very  large. 
Under  ordinary  circumstances,  cold  nitric  acid  dissolves  scarcely  any 
perceptible  portion,  and  thus  easily  distinguishes  the  cyanide  from  the 
oxalate,  carbonate,  and  some  other  salts  of  silver,  b.  The  cyanide  is 
slightly  soluble  in  a  large  excess  of  nitrate  of  silver  :  hence,  when  the 
acid  is  in  small  quantity,  a  very  small  portion  of  the  test  should  be 
added,  c.  It  is  soluble  in  a  large  excess  of  solution  of  potash,  if  there 
be  some  free  hydrocyanic  acid  present : — it  is  also  soluble  in  am¬ 
monia,  but  this  is  by  no  means  a  distinctive  character,  and  therefore 
is  unimportant,  d.  It  evolves  prussic  acid  when  digested  in  muriatic 
acid.  e.  The  precipitate,  when  well  dried  and  heated  in  a  small  re¬ 
duction-tube,  yields  cyanogen  gas,  which  may  be  burnt  at  the  mouth 
with  a  rose-red  flame  and  blue  halo.  This  is  a  well-marked  character, 
and  at  once  identifies  the  acid,  which  yielded  the  precipitate,  as  prussic 
acid.  By  this  property  the  cyanide  is  eminently  distinguished  from 
the  chloride,  oxalate,  and  all  the  other  salts  of  silver.  In  a  small  tube, 
three-fourths  of  a  grain  of  the  precipitate  will  thus  furnish  good  evi¬ 
dence.  f.  As  an  additional  means  of  identifying  this  precipitate  as  the 
cyanide  of  silver,  even  when  the  quantity  is  so  minute  that  the  experi¬ 
ment  of  combustion  cannot  be  satisfactorily  performed,  Lassaigne  advises 
that  it  should  be  converted  to  cyanide  of  potassium,  by  heating  it  in  a 
very  small  reduction-tube,  with  a  small  piece  of  potassium — the  cyanide 
being  dropped  on  the  metal.  When  cold,  cut  off  the  end  of  the  tube, 
digest  the  residue  in  a  few  drops  of  distilled  water,  and  add  to  the  liquid, 

1,  a  solution  of  green  sulphate  of  iron  and  muriatic  acid,  and  2,  a  solu¬ 
tion  of  sulphate  of  copper.  The  production  of  a  blue  colour  in  the  first 
case,  and  of  a  red  in  the  second,  will  indicate  that  cyanogen  must  have 
been  present  in  the  precipitate.  (Ann.  d’Hyg.  ii.  121.)  Orfila  states 
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that  this  process  will  detect  with  certainty  half  a  milligramme  (1-1 3 Oth 
of  a  grain)  of  cyanide  of  silver,  and  this  is  equal  to  the  1-7 50th  part  of 
a  grain  of  anhydrous  prussic  acid.  Dr.  Austin,  of  Dublin,  has  more 
recently  recommended  that  oxide  of  iron  and  carbonate  of  potash 
should  he  mixed  with  the  precipitate  and  treated  in  a  similar  way. 
(Dub.  Hosp.  Gaz.  April  1,  1846.)  Dine  iron-filings  may  be  substi¬ 
tuted  for  the  oxide,  but  in  all  cases  potassium,  if  it  can  be  obtained,  is 
preferable.  These  processes  are  open  to  a  serious  fallacy.  Any  kind 
of  organic  matter,  provided  it  contain  nitrogen,  will  when  heated  with 
potassium  or  with  iron  and  alkali,  yield  a  soluble  ferrocyanide.  g.  If, 
instead  of  burning  the  gas  produced  by  heating  the  precipitate,  it  be 
received  on  the  recently  precipitated  mixed  oxides  of  iron  (see  Iron 
Test,)  containing  a  little  potash,  Prussian  blue  will  be  formed,  and 
made  evident  by  soaking  the  paper  in  diluted  muriatic  acid.  h.  Lastly, 
the  most  conclusive  means  of  identification,  when  the  quantity  is  small, 
is  to  place  the  suspected  precipitate  in  a  watch-glass,  moisten  it  with 
concentrated  muriatic  acid,  and  absorb  the  vapour  by  hydrosulphuret  of 
ammonia.  (See  Sulphur  Test.)  The  vapour  may  be  also  received 
on  potash,  and  the  iron-test  applied.  (See  Iron  Test.) 

In  the  employment  of  tbe  silver  test  for  the  detection  of  the  vapour 
of  the  poison,  we  place  a  few  drops  of  the  silver  solution  in  a  watch- 
glass,  and  invert  it  over  another  watch-glass  containing  the  suspected 
poisonous  liquid.  Cyanide  of  silver,  indicated  by  the  formation  of  an 
opaque  white  film  in  the  solution,  is  immediately  produced,  if  the  acid 
be  only  in  a  moderate  state  of  concentration.  One  drop  of  the  phar- 
macopoeial  acid  (containing  l-50th  of  a  grain)  produces  speedily  a 
visible  elfect.  When  the  prussic  acid  is  much  diluted  a  few  minutes 
are  required,  and  the  opaque  film  begins  to  show  itself  at  the  edges  of 
the  silver  solution.  In  this  case  the  action  may  be  accelerated  by  the 
heat  of  the  hand. 

2.  The  Iron  Test. — Tbe  object  of  the  application  of  this  test  is  the 
production  of  Prussian  Blue.  We  add  to  a  small  quantity  of  the 
suspected  poisonous  liquid  a  few  drops  of  potash  and  of  a  solution  of 
green  sulphate  of  iron.  A  dirty  green  or  brownish  coloured  precipi¬ 
tate  falls  :  on  shaking  this  for  a  few  minutes,  and  then  adding  diluted 
muriatic  or  sulphuric  acid,  the  liquid  becomes  blue ;  and  Prussian 
blue,  of  its  well-known  colour,  unaffected  by  diluted  acids,  subsides. 

If  the  prussic  acid  be  in  very  small  quantity,  the  liquid  is  at  first  yel¬ 
low,  from  the  salt  of  iron  formed ;  it  then  becomes  green,  but  the 
precipitate  ultimately  subsides  so  as  to  appear  of  a  blue  colour  in  the 
mass.  The  same  result  is  obtained,  by  adding  the  solution  of  the  iron- 
salt  to  the  potash-solution  of  the  cyanide  of  silver ;  and  thus,  in  this  t 
way,  the  two  tests  may  be  applied  to  only  one  portion  of  the  poison.  i 

The  great  value  of  the  iron-test  is,  that  it  will  equally  act  in  cases  j 

where  the  results  of  the  silver-test  would  be  obscure,  as  where  the  j 
prussic  acid  happens  to  be  mixed  with  any  other  acid  or  salt  precipi-  i 
table  by  the  nitrate  of  silver,  e.  g.  with  muriatic  acid  or  an  alkaline  j 
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chloride.  Mr.  Ilott,  of  Bromley,  has  shown,  that  when  a  very  small 
quantity  of  prussic  acid  is  mixed  with  a  large  quantity  of  caustic 
ammonia,  the  iron  test  acts  somewhat  ambiguously,  especially  when 
muriatic  acid  is  used  to  redissolve  the  oxide  of  iron.  I  have  found, 
however,  that  the  ambiguity  only  exists  when  these  dilferent  sub¬ 
stances  are  in  certain  relative  proportions,  and  it  is  difficult  to  conceive 
a  case  in  which  this  effect  would  become  a  practical  interference  with 
the  inference  from  the  test.  Besides,  any  difficulty  would  be  at  once 
removed  by  the  application  of  the  silver  and  the  sulphur  tests. 

The  iron  test  may  be  employed  for  the  detection  of  the  vapour  of 
prussic  acid,  by  the  same  method  as  that  described  in  speaking  of  the 
silver  test.  Bor  this  purpose  we  place  a  few  drops  of  caustic  potash  in 
a  small  white  saucer,  and  invert  it  over  the  suspected  liquid.  After  a 
few  minutes  a  drop  of  solution  of  green  sulphate  of  iron  may  be  added, 
and  then  a  drop  of  diluted  muriatic  acid, — Prussian  blue  appears.  The 
recently  precipitated  mixed  oxides  of  iron  with  potash,  may  be  placed 
in  the  upper  vessel  with  the  same  results.  The  silver  and  the  iron 
tests  may  be  in  this  way  easily  conjoined  in  testing  the  same  quantity 
of  poison.  If  the  precipitated  cyanide  of  silver,  obtained  by  the  addi¬ 
tion  of  nitrate  of  silver  to  the  suspected  liquid,  be  moistened  with 
strong  muriatic  acid,  and  the  vapour  collected  in  a  watch-glass  or 
saucer,  on  the  plan  just  described,  Prussian  blue  will  be  procured,  and 
thus  strongly  corroborate  the  action  of  the  silver  test. 

The  Sulphur  Test. — Mr.  Porrett  informs  me  that,  in  the  year  1814, 
he  discovered  a  method  of  producing  sulphocyanic  acid  by  the  mutual 
reaction  of  prussic  acid  and  an  alkaline  sulphuret.  Baron  Liebig  has 
recently  proposed  this  as  a  process  for  detecting  prussic  acid  as  a  liquid. 
(Oesterreichische  Med.  Wochenschrift,  27  Marz,  1847,  396.)  If  a 
small  quantity  of  hydrosulphuret  of  ammonia  (containing  a  little  ex¬ 
cess  of  sulphur)  be  added  to  a  few  drops  of  the  solution  of  prussic  acid, 
and  the  mixture  be  gently  warmed,  it  becomes  colourless,  and,  on  evapo¬ 
ration,  leaves  sulphocyanate  of  ammonia — the  sulphocyanic  acid  being 
indicated  by  the  intense  blood-red  colour  produced  on  adding  to  the 
residue  a  solution  of  a  persalt  of  iron ;  this  colour  immediately  dis¬ 
appears  on  adding  one  or  two  drops  of  a  solution  of  corrosive  sub¬ 
limate.  (See  ante,  p.  626.)  This  test  is  very  delicate,  but  it  requires 
a  little  care  in  its  application :  thus,  if  the  boiling  and  evaporation  be 
not  carried  far  enough,  the  persalt  of  iron  will  be  precipitated  black 
by  the  undecomposed  hydrosulphuret  of  ammonia ;  and,  if  the  heat  be 
carried  too  far,  the  sulphocyanate  of  ammonia  may  itself  undergo  de¬ 
composition,  and  be  lost.  It  will  be  perceived,  too,  that  it  requires  a 
longer  time  for  its  application  than  either  the  silver  or  iron  test. 

The  great  utility  of  the  sulphur  test ,  however,  is  in  its  application 
to  the  detection  of  the  minutest  portion  of  prussic  acid  when  in  the 
state  of  vapour .  In  this  respect  it  surpasses  any  other  process  yet 
discovered.  In  order  to  apply  it,  we  place  the  diluted  prussic  acid  in 
a  watch-glass,  and  invert  over  it  another  watch-glass,  holding  in  its 
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centre  one  drop  of  the  hydrosulphuret  of  ammonia.  No  change  appa¬ 
rently  takes  place  in  the  hydrosulphuret ;  but  if  the  watch-glass  be  re¬ 
moved  after  the  lapse  of  from  half  a  minute  to  ten  minutes,  according 
to  the  quantity  and  strength  of  prussic  acid  present,  sulphoeyanate  of 
ammonia  will  be  obtained  on  gently  heating  the  drop  of  hydrosulphuret 
and  evaporating  it  to  dryness.  With  an  acid  of  from  three  to  five  per 
cent,  the  action  is  completed  in  ten  seconds.  The  addition  of  one  drop 
of  persulphate  of  iron  to  the  dried  residue,  brings  out  the  hlood-red 
colour  instantly,  which  is  intense  in  proportion  to  the  quantity  of  sul- 
phocyanate  present.  Such  is  the  simple  method  of  employing  the  test. 
When  the  prussic  acid  is  excessively  diluted,  the  warmth  of  the  hand 
may  serve  to  expedite  the  evolution  of  the  vapour. 

In  detecting  the  vapour,  the  sulphur  test  acts,  cceteris  paribus ,  more 
rapidly  and  more  delicately  than  the  silver  test ;  hut  the  two  may  be 
usefully  employed  together  in  corroboration  of  each  other.  If  a  sus¬ 
pected  liquid,  placed  in  a  watch-glass,  produce  a  film  on  a  drop  of 
nitrate  of  silver,  the  reaction  will  be  very  speedy  with  the  hydrosul¬ 
phuret.  The  silver  test  acts  visibly ,  and  therefore  serves  to  guide  us  : 
the  sulphur  test  acts  invisibly ;  for  there  is  no  apparent  change  unless 
the  glass  he  left  so  long  that  the  ammonia  is  spontaneously  evaporated, 
and  the  sulphur  oxidated  or  deposited.  If  the  suspected  liquid  pro¬ 
duce,  after  half  an  hour,  no  effect  by  its  vapour  on  a  drop  of  nitrate 
of  silver,  it  is  very  probable  that  no  prussic  acid  is  present :  neverthe¬ 
less,  we  should  proceed  to  apply  the  hydrosulphuret  of  ammonia,  as 
the  poison  may  still  be  detected  by  it  when  nitrate  of  silver  entirely 
fails  to  indicate  its  presence.  The  sulphur-test  is  applicable  even  to 
the  detection  of  decomposed  prussic  acid.  It  was  tried  with  a  speci¬ 
men  which  had  been  kept  three  years : — it  was  quite  black,  and  in  a 
thick  and  syrupy  condition.  This  liquid  produced  by  its  volatility  an 
opaque  film  in  a  few  seconds,  and  the  prussic,  acid  still  remaining  in 
it,  was  detected  in  an  equally  short  period  by  the  hydrosulphuret.  If 
the  hydrosulphuret  of  ammonia  have  absorbed  no  prussic  acid,  it  gives 
before  evaporation  a  black  precipitate  with  persulphate  of  iron ;  if  it 
be  evaporated  until  the  yellow  colour  has  disappeared,  should  no  sul- 
phocyanate  be  present,  the  salt  of  iron  produces  merely  a  yellow  tint 
from  the  separation  of  sulphur.  Other  alkaline  sulphurets  may  be  sub¬ 
stituted  for  the  hydrosulphuret  of  ammonia,  but  they  must  be  always 
in  the  state  of  polysulphuret :  and  the  chemical  reaction  with  prussic 
acid  is  never  perfect,  until  after  heat  has  been  applied  to  the  mixed 
liquids,  or  to  the  sulphuret  which  has  absorbed  the  vapour. 

Other  tests  and  processes  have  been  suggested  for  the  detection  of 
prussic  acid.  Thus  Protonitrate  of  Mercury  gives  with  prussic  acid 
a  deep  blackish-grey  precipitate.  It  thereby  clearly  distinguishes  it 
from  all  acids,  including  the  muriatic,  which  gives  with  the  test  a 
white  precipitate  (calomel).  This  test  acquires  a  dark-grey  colour 
with  prussic  acid,  even  in  a  very  diluted  state,  e.  g.  in  laurel  water 
and  bitter  almond  water.  Calomel  may  be  substituted  for  the  proto- 
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nitrate :  the  effect  is  the  same.  If  prussic  acid  he  present  in  minute 
proportion,  calomel  acquires  a  dark-grey  colour.  In  1839,  Mr.  York, 
a  former  pupil,  suggested  that  an  aqueous  solution  of  iodine  might  serve 
as  a  test.  The  brown  colour  of  this  solution  is  immediately  removed, 
and  the  liquid  rendered  colourless,  by  a  very  minute  portion  of  prussic 
acid.  The  colour  of  bromine  in  water  is  similarly  discharged.  These 
tests  may  be  applied  also  to  the  vapour  of  the  acid ;  they  may  be  oc¬ 
casionally  serviceable  to  corroborate  the  results. 

Objections  to  the  tests. — Nitrate  of  silver  it  is  well  known  gives  a 
white  precipitate  with  numerous  acids ;  but  if  the  properties  of  the 
precipitate,  especially  those  marked  under  e  and  h,  be  procured,  there 
is  at  once  an  end  to  the  objection  :  a  volatile  acid  containing  cyanogen 
must  have  been  present  in  the  liquid.  The  production  of  Prussian 
blue  from  the  liquid,  in  the  manner  described,  is  free  from  any  che¬ 
mical  objection.  There  is  no  acid  or  substance  known  to  chemists 
that  will,  under  similar  circumstances,  produce  the  same  results.  The 
sulphur-test  is  also  free  from  any  objection,  the  sulphocyanate  of  iron 
being  well  characterized  by  its  blood-red  colour,  its  solubility  in  a  solu¬ 
tion  of  corrosive  sublimate,  and  by  other  chemical  properties. 

When  the  tests  are  applied  to  the  detection  of  the  vapour ,  they  are 
absolutely  free  from  any  chemical  objection.  There  is  no  other  acid, 
nor  any  volatile  compound  of  cyanogen,  which  in  any  respect  resem¬ 
bles  prussic  acid,  that  can  produce  similar  results.  The  tests  applied 
to  the  vapour  are  therefore  conclusive.  There  can  be  no  pretence  for 
omitting  this  part  of  the  process  in  any  medico-legal  analysis. 

Delicacy  of  the  tests. — The  silver  test.  A  standard  solution  was 
made,  in  which  each  grain  of  liquid  contained  the  4400th  part  of  a 
grain  of  anhydrous  prussic  acid.  One  grain  of  this  very  diluted  liquid 
placed  on  a  plate  of  glass,  gave  a  decided  milkiness  with  nitrate  of  silver; 
but  when  the  same  quantity  was  mixed  with  sixty  grains  of  water,  nitrate 
of  silver  had  no  perceptible  effect;  shewing  the  powerful  influence  of  dilu¬ 
tion  on  the  action  of  a  test :  the  4400th  of  a  grain  of  prussic  acid  being 
in  this  instance  diffused  through  264000  parts  of  water.  The  1460th 
of  a  grain  in  sixty  grains  of  water  (dilution  87600)  gave,  with  the 
nitrate  of  silver,  a  milkiness,  but  no  precipitate.  With  the  440th  gr. 
(dilution  26400)  the  milkiness  produced  by  the  test  increased,  and  the 
white  cyanide  became  flocculent ;  and  with  the  220th  gr.  (dilution 
13200)  the  test  gave  a  decided  precipitate.  Strong  nitric  acid  was 
added  to  the 
even  on  boiling. 

Thus,  then,  in  a  minimum  of  water,  the  silver  test  will  produce  a 
perceptible  effect  with  less  than  the  4000th  part  of  a  grain  of  anhy¬ 
drous  prussic  acid ;  but  it  only  begins  to  give  a  decided  precipitate 
with  the  220th  gr.  iq  about  13000  parts  of  water.  Even  then,  the 
principal  properties  of  the  precipitate  cannot  be  brought  out ;  because, 
from  so  small  a  quantity  of  cyanide  of  silver  as  that  which  was  here 
formed,  it  would  be  impossible  to  produce  cyanogen  in  sufficient  quam 


liquid,  but  the  precipitate  was  not  entirely  dissolved 
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tity  for  combustion.  Practically,  therefore,  the  limit  for  the  silver-test 
in  detecting  prussic  acid  must  be  at  that  point  at  which  it  ceases  to  pro¬ 
duce  a  sufficient  quantity  of  the  cyanide  of  silver  either  for  the  production 
of  cyanogen  by  heat  (<?),  or  of  sulphyocyanate  of  ammonia  by  muriatic 
acid  (Ji.)  No  medical  jurist  should  rely  upon  the  production  of  a  faint 
white  precipitate  in  a  liquid,  as  a  proof  of  the  presence  of  this  poison. 

If  the  dry  cyanide  be  heated  in  a  short  tube  of  about  the  eighth  of  an 
inch  diameter,  from  one-third  to  one-fourth  (Orfila  says  three-quarters) 
of  a  grain  of  the  precipitate,  will  be  sufficient  to  produce  cyanogen  for 
combustion.  This  is  equivalent  to  about  from  one-twentietli  to  one- 
fifteenth  of  a  grain  of  anhydrous  prussic  acid.  A  minute  flame  of 
cyanogen  may  in  a  careful  experiment  be  obtained  from  so  small  a 
quantity  as  the  tenth  of  a  grain  of  cyanide  of  silver ;  and  unless  we 
obtain  that  quantity  of  dried  precipitate,  we  cannot  be  sure,  from  the 
action  of  this  test,  that  we  are  operating  on  prussic  acid.  The  tenth 
of  a  grain  of  cyanide  of  silver  is  equal  to  about  the  fiftieth  of  a  grain 
of  anhydrous  prussic  acid — a  quantity  contained  in  about  two  drops  of 
the  Pharmacopoeial  acid,  or  in  less  than  one  drop  of  Scheele’s  acid. 
In  order  that  the  silver  test  should  act  for  the  production  of  cyanogen, 
there  must,  therefore,  be  present  at  least  the  50th  of  a  grain  of  anhy¬ 
drous  prussic  acid ;  and  if  that  quantity  be  much  diluted,  the  liquid 
must  be  distilled  before  the  test  is  added.  When  the  quantity  of  cyanide 
of  silver  is  so  small  that  no  cyanogen  for  combustion  can  be  procured 
from  it,  its  nature  may  still  be  determined  by  wetting  it  with  muriatic 
acid,  and  applying  the  sulphur-test  (see  ante,  p.  682). 

The  iron  test. — It  is  well  known  to  all  chemists  that  prussic  acid 
will  not  re-act  upon  either  oxide  of  iron  separately  to  form  Prussian 
blue  ;  but  wdien  the  oxides  are  mixed,  as  they  always  are  in  the  com¬ 
mon  green  sulphate  of  iron,  the  change  takes  place,  and  Prussian  blue 
is  immediately  seen  on  removing  the  surplus  oxides  by  a  diluted  acid. 
The  colour  produced  by  this  test  is  peculiar,  and  easily  distinguish¬ 
able,  even  in  small  quantity,  provided  we  are  operating  on  a  colourless 
liquid.  It  does  not,  however,  appear  to  be  so  delicate  a  test  as  the 
nitrate  of  silver  ;  although,  if  w?e  regard  the  necessity  for  the  produc¬ 
tion  of  a  sufficient  quantity  of  cyanide  of  silver  to  evolve  cyanogen  by 
heat,  there  is  no  great  difference.  In  the  use  of  the  iron-test,  the  col¬ 
lection  of  the  precipitate,  and  the  determination  of  its  chemical  pro¬ 
perties,  are  unnecessary :  the  colour  alone  is  sufficient  to  identify  it. 
The  following  experiments  were  performed,  in  order  to  determine  its 
delicacy: — One  drop  of  acid  (=  l-100th  gr.  anhydrous  acid)  was 
mixed  with  about  6000  parts  of  water.  The  test  was  applied  in  the 
usual  way,  but  there  was  scarcely  any  perceptible  change.  A  faint  blue 
tinge  appeared,  which  would  certainly  not  have  been  noticed,  had  not 
attention  been  specially  directed  to  it.  With  a  similar  quantity  of  acid, 
thus  diluted,  the  nitrate  of  silver  gave  a  faint  precipitate  of  cyanide  of 
silver.  A  solution  was  now  made  containing  the  50th  of  a  grain  of 
anhydrous  acid  in  3000  parts  of  water.  The  iron-test  produced  at  first 
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only  a  faint  green  tinge  in  the  liquid ;  but  in  the  course  of  twenty-four 
hours  this  subsided  into  a  visible  deposit  of  Prussian  blue,  the  liquid 
above  being  left  perfectly  clear.  Prom  several  experiments  this  ap¬ 
peared  to  be  the  limit,  both  in  regard  to  quantity  and  dilution,  at 
which  the  oxides  of  iron  began  to  indicate  the  presence  of  prussic  acid. 
The  quantity  here  detected  by  the  test  is  equal  to  that  already  described 
as  necessary  for  the  production  of  a  sufficient  quantity  of  cyanide  for 
the  evolution  of  cyanogen ;  i.  e.  two  drops  of  the  Pharmacopoeial  acid, 
or  less  than  one  drop  of  Scheele’s  acid ;  but  there  is  this  difference  in 
favour  of  the  iron  test,  that  it  is  unnecessary  to  collect  and  examine 
the  precipitate,  while  this  is  absolutely  neeessary  in  the  case  of  the 
silver  test.  With  the  33d  part  of  a  grain  of  anhydrous  acid  in  1980 
parts  of  water,  the  action  of  the  iron-test  was  perfect  and  satisfactory. 
A  blueish-green  tint  was  produced  in  the  liquid  (a  result  which  is 
always  observed  when  the  quantity  of  Prussian  blue  is  small  and  finely 
divided),  and  in  about  an  hour  a  distinct  precipitate  of  Prussian  blue 
had  subsided.  Had  the  poison  been  even  more  largely  diluted,  the  test 
would  have  detected  it.  By  increasing  the  quantity  of  anhydrous  acid, 
i.  e.  when  the  20th  of  a  grain  was  diffused  in  1300  parts  of  water, 
a  dense  precipitate  of  Prussian  blue  was  formed. 

The  sulphur  test.  —  In  a  set  of  comparative  experiments  per¬ 
formed  with  this  test,  the  following  results  were  obtained.  The 
prussic  acid  employed  on  this  occasion,  was  found  to  contain  1  '44 
grains  per  cent,  of  anhydrous  acid.  Two  drops  of  the  acid  (  =  ’028 
gr.,  or  about  l-36th  of  a  grain  of  anhydrous  acid)  were  placed  in  a 
watch-glass,  and  gently  heated  with  a  drop  of  hydrosulphuret  of 
ammonia.  When  the  liquid  had  entirely  lost  its  yellow  colour,  an 
opaque  film  appeared  on  the  glass;  and,  on  adding  one  drop  of  a  solu¬ 
tion  of  persulphate  of  iron,  an  intense  blood-red  colour  was  imme¬ 
diately  produced.  The  colour  was  entirely  destroyed,  and  the  liquid 
became  colourless,  on  the  addition  of  two  or  three  drops  of  a  solu¬ 
tion  of  bichloride  of  mercury.  A  thin  film  of  sulphur,  deposited  in 
the  experiment,  might  have  been  easily  separated  by  water,  but  it 
did  not  in  the  least  degree  interfere  with  the  chemical  reaction 
upon  which  the  operation  of  the  test  depended.  Two  drops  of  this 
diluted  acid  were  diffused  in  220  grains  of  distilled  water ;  and  each 
grain  of  the  mixture  would  therefore  contain  no  more  than  1 -7860th 
(220  -i-  '028)  of  a  grain  of  anhydrous  acid.  In  order  to  compare  the 
effect  of  the  new  with  the  old  tests,  ten  minims  of  this  very  diluted 
acid  were  tried  with  the  common  Prussian  blue  test.  The  liquid  ac¬ 
quired  a  yellowish  tint ;  but  after  several  hours  there  was  no  percep¬ 
tible  deposit  of  Prussian  blue.  Thus  the  iron-test  failed  entirely  to 
detect  the  l-786th  of  a  grain  of  prussic  acid  in  ten  minims  of  water. 
It  required  one  drachm  and  a  half  of  this  diluted  acid  (  =  l-87th  grain) 
to  produce  after  twenty  minutes,  a  perceptible  deposit  of  Prussian 
blue  of  a  greenish  colour.  A  like  quantity  (ten  minims)  was  taken, 
and  a  solution  of  nitrate  of  silver  added  to  it.  There  was  only  a  faint 
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opalescence,  but  no  deposit  of  cyanide  of  silver.  The  silver  test 
therefore  failed  to  detect  the  1 -786th  of  a  grain  of  the  acid;  for  the 
production  of  a  faint  opalescence  could  uot  be  regarded  as  indicative  of 
the  presence  of  the  poison.  The  action  of  the  test  became  apparent 
with  one  drachm  of  this  diluted  acid  (  =  1-131  part  of  a  grain),  but  still 
there  was  no  separable  deposit  of  cyanide  of  silver.  In  this  highly 
diluted  condition  there  was  not  the  least  perceptible  odour  of  the  poi¬ 
son.  Mr.  Hicks  states,  that  by  means  of  the  silver  test  he  detected 
prussic  acid  in  a  mixture  containing  one  minim  of  Scheele’s  acid  to 
thirty-two  ounces  (14,080  parts)  of  water.  The  odour  and  all  other 
tests  failed  to  indicate  it.  (Med.  Gaz.  xxxvi.  631.)  Two  minims  of 
the  diluted  acid  were  now  placed  in  a  watch-glass  with  one  minim  of 
diluted  hydrosulphuret  of  ammonia,  and  gently  evaporated  to  dryness. 
A  drop  of  the  persulphate  of  iron  added  to  the  residue,  gave  imme¬ 
diately  a  reddish  tint  indicative  of  the  presence  of  sulphocyanic  acid, 
or  a  sulphocyanate.  The  quantity  of  anhydrous  acid  which  was  here 
clearly  detected  by  the  test,  was  not  more  than  l-3930th  of  a  grain  ! 
(7860 -j- 2.)  It  is  evident  therefore  from  these  results,  that  the 
sulphur-test  is  capable  of  indicating  the  presence  of  prussic  acid  when 
no  odour  can  be  perceived,  and  when  the  iron  and  silver  tests  fail  to 
act  with  any  degree  of  certainty.  The  rapid  action  of  the  sulphur  test 
may  be  judged  of  by  the  following  facts :  twenty  drops  of  prussic  acid,  so 
diluted  as  to  have  a  strength  in  anhydrous  acid  of  only  (J'48  per  cent., 
therefore  rather  less  than  one-fourth  the  strength  of  the  London  Phar- 
macopoeial  acid,  were  placed  in  a  watch-glass.  On  inverting  over  it 
another  watch-glass  containing  a  drop  of  nitrate  of  silver,  it  was 
whitened  immediately;  a  drop  of  hydrosulphuret  of  ammonia  was 
then  substituted.  By  two  separate  trials,  sulphocyanate  was  found  to 
have  been  formed  in  ten  seconds,  and  the  effect  was  very  strong  in 
thirty  seconds ;  the  quantity  of  anhydrous  prussic  acid  here  detected 
was  '096  gr.,  or  about  l-12th  of  a  grain.  It  would  be  in  general 
advisable  to  expose  the  hydrosulphuret  to  the  vapour  for  one  or  two 
minutes,  and  when  the  acid  is  very  diluted,  for  from  ten  minutes  to 
half  an  hour.  The  following  experiment  will,  however,  show  that  the 
absorption  is  extremely  rapid,  even  when  the  acid  is  much  diluted. 
Three  drops  of  the  prussic  acid  above  employed,  were  diffused  through 
two  drachms  of  distilled  water :  no  odour  whatever  could  be  perceived. 
Ten  drops  of  this  mixture  were  placed  in  a  watch-glass,  and  nitrate 
of  silver  was  speedily  whitened  by  the  vapour.  The  effect  with  hydro¬ 
sulphuret  of  ammonia  was  distinctly  procured  in  five  minutes ;  the 
total  quantity  of  anhydrous  acid  present  in  the  ten  drops  of  liquid,  did 
not  exceed  the  1 -473rd  part  of  a  grain!  The  cause  of  this  highly 
delicate  reaction  of  the  sulphur  test  is,  that  we  obtain  the  residue  in  a 
solid,  and  therefore  in  a  most  concentrated  state.  There  is  no  water 
to  dilute  or  destroy  the  intense  hlood-red  colour  characteristic  of  the 
sulphocyanate  of  iron.  Hence  the  chemical  changes  are  most  per¬ 
fectly  brought  out  on  the  smallest  visible  quantity  of  residue.  The 
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only  precaution  required  is,  not  to  add  too  much  of  the  persulphate  of 
iron  ;  a  fractional  part  of  a  drop  will  commonly  suffice.  The  salt  of 
iron  should  be  used  in  a  concentrated  state,  as  neutral  as  possible,  and 
not  added  until  the  liquid  is  colourless.  (See  Med.  Gaz.  xxxix.  765.) 

DETECTION  OE  PRUSSIC  ACID  IN  ORGANIC  LIQUIDS. 

Any  organic  liquid  suspected  to  contain  prussic  acid — the  matters 
first  vomited,  or  the  contents  of  the  stomach  after  death,  may,  under 
the  limitations  already  mentioned  (page  649,  ante),  have  an  odour  of 
the  poison  perceptible  to  one  or  more  individuals.  If  the  liquid  has 
no  odour  of  prussic  acid,  or  an  odour  of  some  strongly-smelling  sub¬ 
stance,  e.  y.  essential  oil,  still  the  poison  may  be  present,  and  it  may  be 
detected,  if  not  as  a  liquid ,  by  the  ordinary  process  of  distillation — at 
least  by  its  vapour.  With  respect  to  the  evidence  from  odour,  no 
better  rule  can  be  given  than  that  contained  in  the  observation  made 
by  Mr.  Baron  Parke  at  the  trial  of  Tawell.  “  The  odour  is  a  proof  of 
the  presence  of  the  poison,  but  the  absence  of  odour  is  no  proof  of  its 
absence.”  Of  the  two  processes  to  be  pursued,  that  which  relates  to  the 
detection  of  the  vapour  is  the  more  certain,  and  open  to  the  least 
objection.  It  should  always  be  tried  before  resorting  to  distillation, 
because  then  no  plausible  objection  can  be  raised  on  the  ground  that 
prussic  acid  might  have  been  generated  from  a  decomposition  of 
animal  matter  during  the  process.  If  the  poison  be  clearly  and  un¬ 
equivocally  detected  by  its  vapour,  there  is  no  necessity  for  resorting  to 
distillation,  except  for  the  purpose  of  determining  the  proportion  of 
prussic  acid  present. 

Detection  by  vapour  without  distillation. — The  organic  liquid  may 
be  placed  in  a  wide-mouthed  bottle,  to  which  a  watch-glass  has  been 
previously  fitted  as  a  cover.  The  capacity  of  the  bottle  may  be  such 
as  to  allow  the  surface  of  the  liquid  to  be  within  one  or  two  inches  of 
the  concave  surface  of  the  watch-glass.  The  solution  of  nitrate  of 
silver  is  then  used  as  a  trial-test  in  the  way  already  described, 
(page  682,  ante).  If  the  l-200th  of  a  grain  of  prussic  acid  be  present 
and  not  too  largely  diluted,  it  will  be  detected  (at  a  temperatime  of  60°) 
by  the  drop  of  nitrate  of  silver  being  converted  into  an  opaque  white 
film  of  cyanide  of  silver,  the  chemical  change  commencing  at  the 
margin.  This,  if  in  very  small  quantity,  may  be  found  to  be  soluble  in 
concentrated  nitric  acid :  the  solution  is  aided  by  heat.  It  might  be 
objected ,  that  muriatic  acid  contained  in  the  stomach  would  act 
on  the  nitrate  of  silver  in  a  similar  way,  but  the  results  of  experi¬ 
ments  do  not  bear  out  this  objection.  Having  mixed  one  drachm  of 
pure  fuming  muriatic  acid  with  eight  ounces  of  porter,  and  placed  a 
watch-glass  three  inches  above  the  level  of  the  liquid,  there  was  scarcely 
any  film  formed  on  the  nitrate  after  half  an  hour  ;  while  two-thirds 
of  a  grain  of  anhydrous  prussic  acid,  mixed  with  eight  ounces  of 
porter,  placed  under  precisely  similar  circumstances,  gave  a  well- 
defined  deposit  of  cyanide  of  silver  in  a  quarter  of  an  hour !  The 
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proportion  of  muriatic  acid  was  here  much  larger  than  that  which 
exists  naturally  in  the  gastric  secretions,  so  that  except  in  cases  of 
poisoning  by  muriatic  acid,  the  objection  could  not  hold.  Besides, 
chloride  of  silver  is  insoluble  in  boiling  nitric  acid,  and  changes  rapidly 
when  exposed  to  light ;  the  cyanide  is  soluble,  and  is  hut  little  affected  by 
light.  If  bromine  and  iodine  he  present  in  a  free  state,  their  vapours 
will  produce  a  film  with  the  salt  of  silver,  but  it  of  is  a  yellowish- white 
colour,  and  the  presence  of  these  bodies  would  be  at  once  indicated  by 
their  peculiar  odour.  This,  after  all,  is  merely  employed  as  a  trial-test. 
If  the  effect  take  place  rapidly  with  the  nitrate  of  silver,  it  will  also  an¬ 
swer  speedily  with  the  sulphur  and  iron  tests.  (Bor  the  mode  of  applying 
these  see  page  683,  ante.)  In  the  case  communicated  to  me  by 
Dr.  Geoghegan  (ante,  page  665),  the  contents  of  the  stomach,  after 
three  days’  loose  exposure,  gave  perfectly  satisfactory  results  with  the 
sulphur  test.  This  test  will  act  unequivocally  where  the  iron-test  fails. 
Experiments  already  related  show  that  it  is  as  delicate  in  its  reaction 
for  this  poison,  as  Reinsch’s  process  is  for  the  detection  of  arsenic ; 
for  it  will  indicate  its  presence  when  the  quantity  of  anhydrous  acid 
is  no  more  than  l-4000th  part  of  a  grain !  The  iron-test  also  gives 
satisfactory  results :  thus  I  obtained  a  perceptible  quantity  of  Prussian 
blue  from  the  vapour  of  two -thirds  of  a  grain  of  anhydrous  acid 
diffused  through  eight  ounces  of  London  porter.  In  an  organic 
liquid  much  diluted,  the  action  of  these  tests  is  very  slow.  The 
quantity  of  prussic  acid  thus  detected  (like  arsenic  by  Marsh’s 
process)  is  of  course  exceedingly  small ;  but  on  this  question  I  must 
refer  to  what  has  been  said  at  page  136.  The  analyst  may  easily 
procure,  by  successive  experiments,  as  much  Prussian  blue,  or  red 
sulphocyanate  of  iron,  as  will  satisfy  him  that  the  poison  is  really 
present :  more  than  this  is  unnecessary. 

Objections. — With  regard  to  a  process  so  delicate  as  that  of  the 
application  of  the  sulphur -test,  it  may  be  a  fair  matter  of  inquiry 
whether  there  are  any  objections  to  the  results  obtained  in  the  absorp¬ 
tion  of  the  vapour  of  organic  liquids  by  the  hydrosulphuret  of  ammonia. 
It  is  obvious  that,  for  the  effects  to  follow,  there  must  be  some  com¬ 
pound  of  cyanogen  capable  of  uniting  with  sulphur  to  form  sulpho- 
cyanic  acid,  and  capable  of  being  evolved  from  a  liquid  at  common  tem¬ 
peratures  in  a  few  seconds.  So  far  as  I  am  aware,  no  such  body  exists. 
If  it  did,  and  these  results  were  obtained,  they  would  still  furnish  a 
proof  of  its  containing  a  powerful  poison — cyanogen.  Thus  when 
prussic  acid  was  mixed  with  bromine  and  iodine,  the  action  of  the 
silver-test  was  obscured,  while  the  sulphur-test  acted  perfectly ;  but 
these  compounds,  the  bromide  and  iodide  of  cyanogen,  are  well  cha¬ 
racterized  by  other  properties,  and,  owing  to  their  peculiar  and  power¬ 
ful  odour,  they  can  never  be  confounded  with  hydrocyanic  acid.  The 
preliminary  test  of  nitrate  of  silver  will  besides  be  of  service  in  certain 
cases  which  might  present  some  apparently  ambiguous  results.  The 
sulphocyanic  acid  exists  in  the  saliva ;  but  as  it  is  combined  with  a 
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base,  it  cannot  be  volatilized  at  common  temperatures  so  as  to  mix 
with  the  hydrosulphuret,  and  lead  to  error.  As  white  mustard 
contains  a  principle  (sulphosinapisin )  capable  of  being  converted  to 
sulphocvanic  acid,  a  quantity  of  the  seed  was  bruised,  placed  in  a 
watch-glass,  and  exposed  to  hydrosnlphuret  of  ammonia.  The  pulp 
immediately  acquired  a  yellowish  tint  from  the  vapour  of  the  am¬ 
monia,  but  after  a  quarter  of  an  hour’s  exposure,  the  hydrosulphuret 
left  no  sulphocyanate  on  evaporation.  With  respect  to  the  iron- 
test,  it  is  open  to  no  objection,  since  Prussian  blue  cannot  be  pro¬ 
cured,  under  the  same  circumstances,  from  any  other  vapour  except 
that  of  prussic  acid. 

Detection  after  long  periods. — Provided  the  organic  liquid  have 
not  been  too  freely  exposed  to  air,  as  under  circumstances  which 
would  allow  of  evaporation,  the  poison  may  be  discovered  after  very 
long  periods.  I  have  thus  detected  it,  when  in  small  quantity,  in 
porter  after  the  lapse  of  twelve  months.  Even  the  admixture  with  animal 
substances  in  a  state  of  decomposition ,  does  not  prevent  its  detection 
by  this  process.  As  a  proof  of  this,  the  following  experiment  may  be 
mentioned.  The  putrefied  contents  of  the  stomach  of  a  female,  who 
had  died  under  a  suspicion  of  irritant  poisoning  about  three  weeks 
before,  were  taken  for  the  purpose  of  trial.  The  odour  was  highly 
offensive ;  acetate  of  lead  was  immediately  blackened  by  the  vapour, 
and  the  trial  test  of  silver  was  also  blackened :  consequently  in  this 
case  it  could  not  be  used  for  the  preliminary  detection  of  prussic 
acid.  To  one  drachm  of  this  offensive  liquid,  one  drop  of  the  acid 
already  employed  (  =  '014  or  l-71st  of  a  grain  of  anhydrous  prussic 
acid)  was  added,  and  a  watch-glass,  with  hydrosulphuret  of  ammonia, 
was  placed  over  it.  In  a  few  minutes  the  presence  of  prussic  acid 
was  most  satisfactorily  detected.  To  an  equal  portion  of  decomposed 
vomited  matter,  consisting  of  blood,  mucus,  bile,  and  other  sub¬ 
stances,  a  similar  quantity  of  the  acid  was  added;  and  when  the 
hydrosulphuret  was  exposed  to  the  vapour,  the  results  obtained  were 
equally  satisfactory.  Nitrate  of  silver,  for  the  reason  above  stated, 
could  not  be  safely  employed  in  this  case.  Thus,  then,  the  actual 
presence  of  sulphuretted  hydrogen  in  the  contents  of  the  stomach, 
from  decomposition,  does  not  interfere  with  the  action  of  the  sulphur- 
while  it  entirely  destroys  that  of  the  silver-  and  iron-tests. 

Detection  by  distillation. — This  process  was  originally  suggested  by 
Lassaigne.  The  organic  liquid  may  be  distilled  in  a  water  bath,  at 
212°,  and  about  one-sixth  or  one-eighth  of  the  contents  of  the 
retort  collected  in  a  receiver  kept  cool  by  water.  The  tests  may  now 
be  applied  to  the  distilled  liquid.  If  the  trial  tests  indicate  that  the 
quantity  of  poison  is  small,  a  solution  of  nitrate  of  silver  or  caustic 
potash  may  be  placed  in  the  receiver,  to  fix  the  acid  as  it  distils  over; 
Prussian  blue  may  then  be  procured  in  the  way  described,  or  the 
vapour  may  be  at  once  absorbed  by  hydrosulphuret  of  ammonia  in  the 
receiver,  and  the  liquid  evaporated  to  obtain  sulphocyanate.  Prussic 
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acid  has  been  found  in  tlie  stomach  by  distillation,  so  late  as  seven 
days  after  death,  although  the  odour  could  not  he  perceived  before 
distillation.  (Case  of  Ramus,  ante,  p.  649.)  Orfila  is  said  to  have 
discovered  it  eight  days  after  death  in  the  cases  of  the  Parisian  epilep¬ 
tics,  but  he  merely  states  he  perceived  an  odour  of  bitter  almonds,  not 
that  he  obtained  the  poison  by  distillation!  (see  p.  679).  In  a  case 
in  which  three  drachms  had  been  taken,  I  could  neither  detect  the 
acid  by  the  odour  nor  by  the  most  careful  distillation,  twelve  days 
after  death.  (Guy’s  Id.  It.,  April  1845.)  Mr.  West  states  that  he 
was  able  to  detect  prussic  acid,  on  distillation,  by  the  odour  and  the 
silver  and  iron  tests,  twenty-three  days  after  death ;  although  no  pains 
had  been  taken  to  insure  its  preservation,  and  not  more  than  four- 
tenths  of  a  grain  of  anhydrous  acid  could  have  originally  existed  in  the 
contents  of  the  stomach  !  (Prov.  Med.  Journ.,  July  23, 1845.)  It  is 
impossible  to  reconcile  these  discordant  results ;  but  the  vapour-tests 
clearly  prove  that  the  acid  is  always  escaping  from  the  organic  liquid 
holding  it.  If  sulphuretted  hydrogen  or  hydrosulphuret  of  ammonia 
be  present  in  the  liquid,  it  is  liable  to  be  distilled  over,  and  completely 
obscure  the  results.  There  is  also  another  singular  source  of  fallacy 
brought  to  light  by  the  discovery  of  the  sulphur  test — namely,  that  if 
hydrosulphuret  of  ammonia,  or  any  alkaline  sulphuret,  wrere  present  in 
the  organic  liquid,  the  prussic  acid  would  be  lost  by  conversion  to  a 
soluble  sulphocyanate.  Before  proceeding  to  distillation,  therefore,  it  is 
advisable  to  test  the  liquid  for  sulphur  and  ammonia : — the  first  may  be 
detected  by  inverting  over  a  portion,  a  watch-glass  containing  a  drop  of 
the  acetate  of  lead :  if  sulphur  be  present  in  a  volatile  state,  the  salt  is 
immediately  blackened.  The  alkalinity  of  the  liquid,  and  its  odour, 
will  indicate  the  ammonia.  It  is  certain  that  this  distillatory  process 
may  fail  from  various  causes,  when  that  applied  to  the  detection  of  the 
vapour  will  succeed.  Under  the  distillatory  process,  the  poison  is 
necessarily  diffused  through  a  large  quantity  of  water.  I  have,  never¬ 
theless,  found  that  it  was  easy  to  detect  and  separate  by  distillation 
only  two-thirds  of  a  grain  of  anhydrous  acid  diffused  in  eight  ounces  of 
London  porter ;  but  the  process  by  testing  the  vapour  is  far  more  deli¬ 
cate  than  this.  Mr.  West  detected  the  vapour  of  prussic  acid  in  the 
blood  by  the  use  of  the  nitrate  of  silver,  but  could  not  separate  any  by 
distillation.  (Prov.  Med.  Journ.,  July  1845.)  Mr.  Hicks  informs  me 
that  in  some  of  his  experiments  the  distillatory  process  entirely  failed, 
and  that  he  could  only  detect  the  poison  by  the  method  above  described. 
On  one  occasion  he  mixed  thirty  drops  of  Scheele’s  acid  (  =  1*12  gr. 
anhydrous)  with  half  a  pint  of  porter,  and  poured  the  mixture  into 
the  stomach  of  a  recently  dead  subject.  .After  two  days  he  examined 
the  contents,  but  neither  himself  nor  several  persons  present  could 
detect  any  smell  whatever  of  prussic  acid.  However,  in  a  quarter  of 
an  hour,  satisfactory  evidence  of  its  presence  was  procured  by  the 
absorption  of  its  vapour  by  nitrate  of  silver.  (See  Medical  Gazette, 
xxxvi.  632.)  Mr.  Ilicks  forwarded  to  me  one-half  of  the  liquid,  and 
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my  results  confirmed  his.  Mhat  a  commentary  does  this  experiment 
furnish  on  the  sophistry  allowed  to  he  put  forward  in  defence,  as  re¬ 
ceived  medical  doctrine,  at  TawelVs  trial!  (p.6'78).  This  process, 
like  that  of  the  vapour  process,  is  open  to  the  objection,  that  a 
soluble  cyanide  (potassium)  may  produce  precisely  similar  results. 
This,  however,  is  merely  substituting  one  poison  (ejusdem  generis) 
for  another.  The  presence  of  potassium  might  be  determined  by 
neutralizing  a  portion  of  the  liquid  with  muriatic  acid,  and  evaporating 
to  obtain  chloride  of  potassium. 

Absorption  of  prussic  acid. — There  can  be  no  doubt  that  prussic 
acid  is  absorbed,  and  enters  into  the  blood  :  it  thus  penetrates  all  the 
tissues  of  the  body ;  and  from  the  great  diffusibility  of  the  vapour, 
the  odour  may  be  perceptible  in  cavities  and  organs  remote  from  the 
stomach,  even  before  this  viscus  has  been  opened.  The  presence  of 
the  odour,  but  especially  of  the  poison,  in  the  blood,  furnishes  strong 
evidence  of  poisoning :  the  odour  is  only  likely  to  be  met  with  in 
this  liquid  in  very  recent  cases.  Prussic  acid  has  been  detected  in 
the  blood  and  viscera  of  animals  poisoned  with  it,  by  the  old  process 
of  distillation.  Krimer  some  years  since  discovered  it  in  the  blood 
of  an  animal  which  was  killed  by  the  poison  in  thirty-six  seconds  : 
the  analysis  was  made  by  distilling  the  liquid  to  dryness.  Heller 
states  that  he  detected  it  in  most  of  the  soft  organs,  as  well  as  in  the 
blood,  by  digesting  them  in  a  small  quantity  of  potash,  and  then 
adding  a  salt  of  iron  and  muriatic  acid.  (Archiv.  fiir  phys.  Chem. 
1845,  i.  and  ii.  143.)  As  a  proof  of  its  absorption  and  universal  dif¬ 
fusion,  the  following  experiment,  performed  by  Mr.  Hicks,  may  be 
adduced.  He  poisoned  a  cat  with  twenty  minims  of  Scheele’s  acid. 
Eight  hours  after  death  the  body  was  examined.  A  small  aperture 
was  made  in  the  chest,  and  a  watch-glass,  containing  a  few  drops  of 
nitrate  of  silver,  was  accurately  fitted  over  it.  In  half  an  hour  there 
was  a  perceptible  white  margin,  and  in  an  hour  the  whole  of  the 
nitrate  had  been  converted  to  a  white  film,  proved  to  be  cyanide  of 
silver  by  its  insolubility  in  cold,  and  its  solubility  in  boiling  nitric 
acid.  The  whole  of  the  contents  of  the  chest,  placed  in  a  bottle,  gave 
out  a  vapour  which  readily  produced  cyanide  of  silver  and  Prussian 
blue  with  the  respective  tests.  (Med.  Gaz.  xxxvi.  632.) 

Detection  of  prussic  acid  in  the  tissues. — The  poison  may  be 
easily  detected  in  the  blood,  secretions,  or  any  of  the  soft  organs,  by 
placing  them  in  a  bottle,  and  collecting  the  vapour  in  the  way  already 
described  (ante,  p.  689.)  This  will  be  found  to  be  far  more  conve¬ 
nient  and  satisfactory  than  the  process  by  distillation.  In  the  case  of 
a  dog  poisoned  by  prussic  acid,  Mr.  Hicks  brought  me  the  stomach  after 
it  had  been  exposed  twenty-four  hours,  and  thoroughly  washed  under  a 
current  of  water,  and  yet  the  poison  was  readily  detected  by  placing  the 
whole  organ  in  a  bottle,  and  absorbing  the  vapour  by  nitrate  of  silver. 
This  shows  how  completely  the  animal  tissues  are  penetrated  by  prussic 
acid,  and  how  firmly  it  is  retained  by  them.  The  poison  has  been  thus 
discovered  in  the  blood  and  the  serous  exhalation  of  the  chest. 
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The  poison  not  detected . — The  causes  of  the  failure  of  chemical 
analysis  have  been  already  explained  in  speaking  of  the  loss  of  odour. 
The  principal  of  these  during  life  are  absorption  and  elimination,  and 
after  death,  evaporation.  The  distilled  liquid  of  the  stomach  of  a  dog 
poisoned  by  prussic  acid  gave  clear  evidence  by  all  the  tests  one  day, 
but  after  loose  exposure  no  trace  of  the  acid  could  be  detected  in  it 
the  following  day.  I  am  not  aware  of  any  case  in  which  the  poison 
has  been  detected  for  a  longer  period  than  that  described  by  Mr.  West 
(ante,  p.  692) — twenty -three  days.  All  traces  of  the  acid  are  generally 
lost  in  about  one-half  of  this  period.  A  question  may  here  arise,  whe¬ 
ther  it  might  not  be  fixed  by  alkalies,  such  as  ammonia,  from  putrefac¬ 
tion  ;  but  the  combination  of  prussic  acid  with  an  alkali  does  not  prevent 
the  continual  evolution  of  the  vapour,  as  the  following  experiment  with 
the  sulphur  test  will  prove.  To  one  drop  of  Prussic-  acid  (1*4  per 
cent.),  two  drops  of  a  moderately  strong  solution  of  ammonia  were 
added :  the  liquid  was  strongly  alkaline.  Nitrate  of  silver  was  ren¬ 
dered  opaque  by  its  vapour,  and  the  hydrosulphuret  gave  the  usual 
evidence  of  prussic  acid  in  a  few  minutes.  When  a  very  large  excess  of 
strong  solution  of  ammonia  was  added,  there  was  no  effect  on  exposing 
to  the  vapour,  the  nitrate  of  silver  and  the  hydrosulphuret ;  but  by 
diluting  the  liquid,  and  then  acidulating  it  with  diluted  sulphuric  acid, 
satisfactory  results  were  obtained  with  both  tests  in  a  few  minutes. 

Value  of  evidence  from  the  detection  of  prussic  acid  in  the  stomach 
and  in  the  tissues. — Is  the  discovery  of  prussic  acid  in  the  stomach  of  a 
person,  a  proof  that  death  has  been  caused  by  it  P  As  a  general  rule, 
we  should  be  justified  in  answering  this  question  in  the  affirmative : 
as  less  than  a  grain  may  destroy  life.  It  has  been  suggested  that 
the  poison  might  be  introduced  or  spontaneously  generated  after 
death ;  but  if  such  improbable  speculations  as  these  are  to  restrict 
medical  evidence,  no  certainty  can  ever  be  obtained.  We  do  not  here 
meet  with  the  objection  which  applies  to  most  other  poisons,  that  the 
patient  may  have  been  cut  off  by  disease  supervening  after  it  has  been 
taken ;  since  if  the  poison  operate  fatally  at  all,  it  is  in  the  course  of 
a  few  minutes.  Latent  diseases  of  the  heart  and  brain  might,  it  is  true, 
by  a  coincidence,  cut  short  life ;  the  circumstances  of  the  case  may,  how¬ 
ever,  be  such  as  to  remove  any  supposition  of  this  kind.  The  detection 
of  the  acid  in  the  tissues,  in  a  remote  organ,  or  in  the  blood,  would 
render  it  absolutely  certain  that  it  had  been  taken  into  the  body  during 
life.  When  two  or  more  poisons  are  found  in  the  stomach,  and  one 
is  prussic  acid,  there  can  be  no  reason  to  hesitate  in  assigning  death 
to  the  latter.  In  a  case  which  occurred  in  1837-8,  prussic  acid  and 
arsenic  were  found  in  the  stomach  after  death.  In  another,  commu¬ 
nicated  to  me  by  Mr.  Clarkson,  formerly  a  pupil  at  Guy’s  Hospital, 
the  mixture  taken  by  the  deceased  consisted  of  brandy,  opium,  arsenic, 
and  prussic  acid.  The  witness  must  therefore  be  prepared  for  these 
cases  of  compound  poisoning,  and  the  questions  arising  out  of  them. 
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Prussic  acid,  according  to  the  quantity  discovered,  must  not  only  be 
regarded  as  the  cause  of  death,  but  as  the  poison  last  taken,  unless 
there  he  reason  to  suppose  that  the  whole  of  the  poisons  were  swal¬ 
lowed  in  one  mixture. 

Spontaneous  production  of  prussic  acid. — If  the  analyst  confined 
hjs  processes  to  the  detection  of  free  prussic  acid  in  the  stomach,  it 
might  be  objected  to  his  results  that  the  poison  w'as  spontaneously 
generated.  If  he  detected  it  only  after  distillation,  it  might  be  al¬ 
leged  that  the  heat  employed  reacted  on  organic  matter  and  produced 
it.  Supposing  that  the  presence  of  the  poison  has  been  determined  in 
the  blood  and  remote  viscera  by  the  vapour  tests,  it  is  obvious  that 
this  objection  at  once  falls  to  the  gromid.  This  part  of  the  evidence 
may  be  neglected,  or  it  may  fail :  hence  it  is  necessary  to  consider 
whether  prussic  acid  can  be  spontaneously  generated  under  any  cir¬ 
cumstances,  in  organic  liquids  or  in  the  body,  within  a  few  days  after 
death.. 

That  this  acid  is  a  product  in  various  chemical  processes  is  un¬ 
doubted  ;  thus  it  appears  to  be  formed  at  a  high  temperature  by  the 
reaction  of  nitric  acid  on  alcohol  (see  ante,  p.  647),  as  well  as 
in  other  cases.  No  one  has  yet  suggested  that  there  is  normal 
prussic  acid  in  the  body  :  hence  the  whole  question  turns  upon  the 
chemical  possibility  of  its  spontaneous  generation  from  articles  of  food 
or  other  substances  which  may  be  contained  in  the  stomach.  That 
the  acid  should  be  thus  produced  without  the  aid  of  heat,  has  not,  so 
far  as  I  am  aware,  been  asserted ;  and  if  it  were  liable  to  be  produced 
by  heat  during  distillation,  it  is  obvious  that  those  who  are  engaged 
in  medico -legal  researches  would  be  continually  meeting  with  it  as 
a  product.  There  is  nothing  to  bear  out  such  an  hypothesis  in 
the  works  of  the  most  eminent  writers  on  toxicology.  If  the  organic 
liquid  contained  any  of  the  kernels  of  certain  fruits,  the  pulp  of  the 
black  cherry,  or  substances  which  are  known  to  furnish  prussic  acid  by 
mere  contact  with  water,  the  poison  would  be  undoubtedly  procured 
by  distillation ;  but  the  result  is  then  artificial,  and  cannot  constitute 
a  valid  objection  to  the  chemical  processes  employed.  Orfila  admits 
that  the  secretion  of  the  axilhe  may  occasionally  have  an  odour  of 
prussic  acid ;  but  there  are  many  fallacies  connected  with  a  reliance  on 
odour.  He  also  believes  it  to  be  possible  that  prussic  acid  may  be 
a  product  of  decomposition  in  the  dead  body,  like  acetic  acid  or  am¬ 
monia,  or,  at  any  rate,  that  putrefaction  may  engender  some  com¬ 
pound  which  will  give  with  the  different  tests  all  the  reactions  of 
prussic  acid.  (Toxicologie,  ii.  323.)  This  is  put  as  a  bare  possibility 
from  analogy ;  and  as  a  corrective  to  the  doubt  thus  thrown  on  che¬ 
mical  evidence,  he  says  the  objection  is  inadmissible  when  the  indi¬ 
vidual  has  died  under  the  symptoms  of  poisoning  by  prussic  acid,  and 
when  the  appearances  in  the  body  are  like  those  caused  by  this  poison ! 
This,  however,  would  not  meet  those  cases  where  nothing  was  known 
concerning  the  symptoms.  He  further  states  that  if  the  organic  liquid 
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is  not  much  decomposed,  and  only  a  gentle  heat  is  applied  during  dis¬ 
tillation,  the  objection  cannot  hold,  because  the  poison  is  not  obtained 
under  these  circumstances.  Orfila  does  not,  however,  adduce  a  single  fact 
in  support  of  his  views  ;  and  the  result  of  the  only  experiment  which 
he  mentions,  is  decidedly  against  them.  He  obtained  from  the  distil¬ 
lation  of  partially  decomposed  matters  a  liquid  of  a  foetid  odour,  some¬ 
times  precipitable  by  nitrate  of  silver,  the  precipitate  being  soluble  in 
nitric  acid.  The  liquid  gave  a  greenish  precipitate  with  sulphate  of 
iron,  and  potash,  which  disappeared  entirely  on  adding  muriatic  acid, 
without  leaving  a  trace  of  Prussian  blue.  (Toxicologie,  ii.  313.)  It  is 
easy  to  perceive  that  there  is  not  here  a  single  chemical  character  of 
prussic  acid. 

M.  Bonjean,  of  Chambery,  has  recently  examined  this  question. 
After  stating  what  is  a  well-known  fact,  hut  quite  irrelevant  to  the 
present  question,  that  organic  substances  at  a  high  temperature  (a  red 
heat)  produce  cyanogen  compounds,  he  gives  the  results  of  some  ex¬ 
periments  on  the  distillation  of  beef  with  water,  and  of  the  pure  blood 
of  the  ox  ;  also  of  various  mixtures  of  organic  matters  and  of  animal 
matters,  in  a  state  of  putrefaction  (op.  cit.  54) ;  but  in  not  one  in¬ 
stance  was  prussic  acid  proved  to  exist,  except  when  a  substance  con¬ 
taining  it  had  been  added  !  The  results  of  experiments  do  not,  there¬ 
fore,  bear  out  this  hypothesis  ;  and  if  analogy  is  to  be  substituted  for 
proof  in  its  favour,  there  is  nothing  to  prevent  the  admission  of  the 
spontaneous  production  of  morphia,  strychnia,  and  other  organic 
poisons  !  The  alleged  production  of  prussic  acid  by  the  distillation  of 
organic  matter  under  a  temperature  of  212°,  appears,  therefore,  to  be 
an  unfounded  objection.  During  the  last  seventeen  years,  I  have  dis¬ 
tilled  the  contents  of  numerous  stomachs,  in  all  states  of  decomposi¬ 
tion, — organic  liquids,  such  as  porter,  milk,  gruel,  either  mouldy  or 
putrid,  without  in  any  one  instance  finding  the  slightest  trace  of  prussic 
acid  in  the  distilled  liquids,  either  by  the  odour  or  by  the  usual  tests ; 
and  it  appears  to  me  that  until  some  unequivocal  results  in  support  of 
this  hypothesis  be  forthcoming,  a  medical  witness  would  be  fully  justi¬ 
fied  in  rejecting  it  as  an  unfounded  assumption. 

When  the  stomach  contains  matters  from  which  prussic  acid  is 
known  to  be  chemically  producible  by  simple  admixture  with  water, 
with  or  without  the  application  of  heat,  the  case  is  different.  It  then 
becomes  a  question,  whether  the  quantity  of  prussic  acid  which  these 
substances  are  capable  of  yielding,  bears  any  proportion  to  the  actual 
quantity  detected.  One  bitter  almond  will  give  a  perceptible  quan¬ 
tity  of  Prussian  blue,  when  the  pulp  is  triturated  with  cold  water,  and 
treated  with  sulphate  of  iron  and  potash  in  the  usual  way ;  but  the 
blue  colour  only  becomes  visible  in  the  midst  of  the  white  pulp,  after 
some  hours.  Distillation  is  not  necessary  for  the  production  of  the 
poison  in  this  case ;  for  the  result  is  easily  obtained  at  a  temperature 
of  60°.  It  is  said  to  have  been  found  by  Dr.  Witling  as  a  sponta¬ 
neous  product  of  the  decay  of  unsound  cheese.  Dr.  Christison  states 
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this  on  the  authority  of  Dr.  Witling.  (756.)  In  one  experiment  I 
examined  230  grains  of  decayed  cheese,  by  digesting  it  in  a  small 
quantity  of  distilled  water,  and  gently  distilling  the  mixture.  The 
liquid  thus  obtained  had  the  odour  of  decayed  cheese,  and  contained 
ammonia,  but  not  the  slightest  trace  of  prussic  acid  could  be  detected 
in  it  by  the  most  delicate  tests.  This  experiment  was  repeated  with 
Stilton  and  other  cheeses  in  various  states  of  decay ;  but  even  the  sul¬ 
phur  test  failed  to  show  that  any  portion  of  prussic  acid  was  present. 
Large  quantities  of  decayed  cheese  are  sold  to  the  poor  in  London,  but 
wre  never  hear  of  any  effects  like  those  caused  by  prussic  acid  resulting 
from  its  use.  I  have  found  such  cheese  to  be  of  a  browm  colour,  of  a 
highly  offensive  odour,  and  possessing  an  acrid  bitter  taste.  The  de¬ 
cayed  portions  of  the  better  kinds  of  cheese,  in  all  stages  of  animal 
decomposition,  and  covered  with  vegetable  growths,  are,  it  is  well 
known,  eaten  by  the  epicure  also  without  accident.  If  prussic  acid 
were  produced  as  it  is  alleged,  nothing  could  prevent  its  volatilization 
as  rapidly  as  it  was  formed,  unless  it  was  pretended  that  the  acid  was 
fixed  !  It  appears  to  me  from  these  facts  that  Dr.  Witling’s  state¬ 
ment  requires  corroboration  before  it  can  be  received.  Unsound 
cheese  may  act  as  an  irritant  (ante,  p.  552),  but  its  poisonous  effects 
are  then  not  due  to  the  presence  of  prussic  acid.  (See  also  Med.  Gaz. 
xxxvi.  328.)  The  ergot  of  rye  is  said  to  contain  prussic  acid  by  one 
chemist,  but  the  statement  has  been  denied  by  another :  the  question, 
therefore,  remains  unsettled. 

Notwithstanding  the  entire  absence  of  proof  that  prussic  acid  is 
generated,  either  at  common  temperatures  or  at  the  heat  of  dis¬ 
tillation  (212°),  it  is  necessary  to  state  that  a  salt  (sulphocyanide  of 
potassium)  containing  cyanogen,  exists  in  minute  traces  in  the  saliva. 
This  may  possibly  be  mixed  with  the  contents  of  the  stomach  (page 
629,  ante),  and  yield  prussic  acid,  not  on  simple  distillation  but  by 
distillation  with  an  acid.  In  answer  to  this  it  may  be  stated  that  if 
the  vapour  tests  had  given  the  usual  results,  the  objection  could  not  hold, 
because  the  sulphocyanic  is  a  fixed  acid  and  in  a  state  of  combination, 
but  experiment  shows  that  the  objection  is  wholly  unfounded.  Gn  dis¬ 
tilling  a  strong  solution  of  the  sulphocyanide  with  sulphuric  acid,  at  a 
gentle  heat,  no  prussic  acid  could  be  procured  :  the  distilled  liquid  con¬ 
sisted  simply  of  sulphocyanic  acid,  sulphur,  and  sulphuretted  hydrogen. 
This  hypothetical  objection  was  taken  at  TawelVs  trial  to  the  chemical 
evidence,  but  as  the  above  facts  show,  there  is  not  the  slightest  foun¬ 
dation  for  it.  If  it  were  true,  a  human  stomach  would  always  contain 
prussic  acid  from  the  reaction  of  the  muriatic  acid  in  the  gastric  se¬ 
cretions  on  the  sulphocyanide  contained  in  the  saliva  ! 

.  i 
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It  is  often  a  matter  of  great  importance,  to  ascertain  the  strength 
of  the  prussic  acid  taken  ;  and  it  is  much  more  satisfactory  to  deter¬ 
mine  this  point  by  chemical  processes,  than  by  giving  the  poison  to 
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dogs  or  rabbits,  and  noting  how  long  a  time  it  requires  for  a  certain 
dose  to  destroy  life,  or  by  assuming  its  strength  from  its  name.  In 
performing  this  experiment,  it  is  necessary  to  precipitate  a  weighed 
quantity  of  the  acid  entirely  by  solution  of  nitrate  of  silver,  and  wash 
and  dry  the  precipitate  in  a  water-bath  until  it  no  longer  loses  weight. 
One  hundred  grains  of  cyanide  of  silver  are  equivalent  to  20T4 
grains  of  anhydrous  prussic  acid ;  this  is  in  the  proportion  of 
about  one-fifth,  so  that  the  weight  of  the  dried  cyanide,  divided  by 
five,  gives  with  sufficient  accuracy  for  common  purposes,  the  quantity 
of  anhydrous  prussic  acid  present.  One  hundred  grains  of  the  London 
Pharmacopoeial  acid  should  therefore  yield  ten  grains  of  cyanide  of 
silver,  and  of  Sckeele’s  acid  from  twenty  to  twenty-five  grains. 
Before  making  the  calculation  it  is  most  important  that  the  cyanide 
of  silver  should  be  thoroughly  dried.  It  holds  water  very  tenaciously, 
and  unless  this  be  entirely  expelled,  a  very  erroneous  opinion  may  be 
formed  of  the  strength  of  the  acid  examined.  It  may  be  also  necessary 
to  determine  how  much  of  the  acid  exists  in  the  stomach  or  in  a 
liquid  requiring  analysis.  The  whole,  or  if  large,  a  fractional  part  of 
the  liquid,  should  be  distilled,  and  the  clear  product  treated  in  a  similar 
way. 
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PRUSSIC  ACID  POISONOUS  WHEN  COMBINED  WITH  ALKALIES — CYANIDE 
OE  POTASSIUM — SYMPTOMS  AND  POST-MORTEM  APPEARANCES  IN 
MAN  AND  ANIMALS — EATAL  ACCIDENTS  EROM — LOCAL  ACTION  ON 
THE  SKIN  IN  GALVANIC  GILDING — QUANTITY  REQUIRED  TO  DESTROY 
LIFE — ITS  STRENGTH  COMPARED  WITH  PRUSSIC  ACID — TREATMENT 
— CHEMICAL  ANALYSIS—  SULPHO-  AND  FERRO  CYANIC  ACIDS  AND 
THEIR  SALTS — ANALYSIS — PRUSSIAN  BLUE — CYANIDES  OF  MER¬ 
CURY  AND  SILVER  —  ANALYSIS — BITTER  ALMONDS  —  POISONOUS 
PROPERTIES  OF — ESSENTIAL  OIL — SYMPTOMS  AND  APPEARANCES 
CAUSED  BY  —  RETENTION  OF  CONSCIOUSNESS  AND  VOLITION — 
QUANTITY  REQUIRED  TO  DESTROY  LIFE — REMISSION  OF  SYMPTOMS 
— EFFECTS  OF  THE  VAPOUR — ANALYSIS — BITTER  ALMOND-WATER 
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OIL  AND  WATER — NOYAU,  CHERRY  RATAFIA — POISONING  BY  CHERRY 
AND  PEACH-KERNELS — PLANTS  CONTAINING  PRUSSIC  ACID. 

General  'Remarks. — Hydrocyanic  acid  is  as  fatal  to  animal  life  when 
combined  with  alkaline  bases,  as  when  it  is  free.  Thus,  the  same  quan¬ 
tity  of  diluted  prussic  acid  will  kill  a  dog,  whether  it  be  given  in  a  pure 
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state,  or  combined  with  ammonia  or  potash.  (Orfila,  ii.  292.)  Hence, 
ammonia  cannot  be  regarded  as  a  chemical  antidote  in  cases  of  poisoning 
by  prussic  acid,  but  merely  as  a  stimulant.  Alkalies  have  not  even  the 
power  of  fixing  the  acid,  a  fact  proved  by  the  ready  action  of  the  vapour- 
tests  on  all  the  salts  of  hydrocyanic  acid.  This  question  arose  in  the  case 
of  Reg.  v.  Cronin,  C.  C.  C.  1847.  The  prisoner  had  prescribed  aromatic 
spirits  of  ammonia  with  prussic  acid,  and  the  question  was,  whether  the 
poison  would  become  thereby  in  any  degree  disarmed  of  its  virulence. 
The  answer  was  certainly  in  the  negative,  as  the  rapid  death  of  the 
female  proved.  When  mixed  with  an  alkaline  base,  such  as  ammonia, 
prussic  acid  is  liable  to  undergo  speedy  decomposition.  It  becomes 
yellow,  then  brown,  and  finally,  almost  black,  a  thick  black  sediment 
being  formed  in  it.  This  change  is,  however,  only  partial :  in  one 
specimen  thus  altered,  I  found  a  large  quantity  of  free  prussic  acid 
after  two  years.  The  change  is  not  observed  to  take  place  when  the 
prussic  acid  bears  a  small  proportion  to  the  base,  or  vice  versa ;  nor 
does  it  so  readily  occur  when  the  prussic  acid  is  diluted. 

The  only  saline  compound  of  prussic  acid  which  is  of  any  practical 
interest  as  a  poison,  is  the  Cyanide  of  Potassium. 

CYANIDE  OE  POTASSIUM. 

This  is  one  of  the  most  formidable  poisons  known  to  chemists.  It 
has  led  to  the  destruction  of  life  in  several  instances  within  the  last  few 
years,  chiefiy  owing  to  its  having  been  administered  by  mistake  for 
other  medicinal  preparations. 

The  Symptoms  which  it  produces  are  similar  to  those  occasioned  by 
prussic  acid : — spasmodic  respiration,  convulsions,  with  tetanic  stiffness 
of  the  limbs  and  trunk.  They  appear  in  a  few  seconds  or  minutes, 
and  run  through  their  course  with  great  rapidity.  Orfila  found  that 
four  grains  and  a  half  dissolved  in  water,  and  injected  into  the  pharynx 
of  a  dog,  produced  well-marked  symptoms  in  ten  seconds ;  and  there 
was  convulsive  respiration,  followed  by  apparent  death  in  five  minutes. 
Vomiting  of  a  liquid  smelling  strongly  of  prussic  acid  took  place,  and  the 
animal  died  in  eleven  minutes.  M.  Bonjean  gave  to  a  rabbit  8-10ths 
of  a  grain  of  cyanide  of  potassium  dissolved  in  a  small  quantity  of  water. 
The  animal  had  a  violent  convulsive  fit,  and  died  before  it  could  completely 
swallow  the  poison.  This  gentleman  found  that  animals  to  which  this 
poison  was  given  invariably  had  convulsions,  tetanic  spasms,  and  ab¬ 
dominal  respiration.  When  administered  with  some  kinds  of  white 
wine  containing  iron,  he  found  that  it  gave  a  blueish  tinge  to  the 
mucous  membrane  of  the  alimentary  canal.  (Baits  Chimiques  rel.  a, 
l’Emp.  par  l’Acide  Prussique,  1843,  p.  30.)  Bischoff  states  that  a  tit¬ 
mouse  was  killed  in  half  a  minute  by  1-1 8th  of  a  grain  of  the  cyanide 
placed  on  the  tongue,  and  that  a  guinea-pig  died  in  violent  convul¬ 
sions  in  a  few  minutes  from  a  grain  and  a  half  placed  on  the  tongue. 
(Canstatt’s  Jahresbericht,  1844.  B.  v.  p.  292.) 

Post-mortem  appeaeances. — -The  great  rapidity  of  death  renders 
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it  unlikely  that  any  well-marked  appearances  should  be  met  with.  In 
animals,  there  has  been  in  the  body,  when  examined  recently  after 
death,  an  odour  of  prussic  acid :  this  has  been  also  observed  in  the 
brain.  With  this  there  was  an  ecchymosed  condition  of  the  mucous 
membrane  of  the  stomach,  and  congestion  of  the  cerebral  vessels  with 
dark-coloured  blood.  (See  Ann.  d’Hyg.  1843.  i.  409.) 

The  Cyanide  of  Potassium  is  much  used  on  the  continent  as  a  medicine, 
and  it  has  lately  occasioned  the  death  of  a  person  at  St.  Malo,  under 
the  following  circumstances.  A  physician  prescribed  for  the  deceased, 
rather  more  than  one  drachm  of  the  cyanide  in  two  ounces  and  a  half 
of  orange-flower  water  and  syrup  ;  and  of  this  mixture,  three  table¬ 
spoonfuls  were  to  be  taken  daily.  It  seems  that  only  one  table-spoonful 
was  taken,  and  the  patient  died  in  three  quarters  of  an  hour.  None  of 
the  poison  was  found  in  the  stomach ;  but  a  portion  of  the  mixture 
from  which  the  first  dose  had  been  taken  was  examined,  and  found  to 
contain  the  cyanide  of  potassium.  A  criminal  procedure  was  instituted 
against  the  physician,  and  he  was  fined  and  imprisoned.  MM.  Malaguti, 
Sarzeau,  and  Guyot,  who  gave  evidence  on  the  occasion,  stated  that 
they  found  no  trace  of  the  poison  in  the  body, — that  the  cyanide  was 
pure,  and  only  one  table-spoonful  was  missing  from  the  bottle.  They 
further  stated,  that  a  dog  was  killed  in  a  few  minutes  after  taking  less 
than  three  grains  of  the  cyanide  in  solution,  and  that  the  largest 
medicinal  (?)  dose  to  a  human  being  was  five-sixths  of  a  grain.  The 
mixture  iu  this  case,  contained  about  three  grains  of  the  cyanide  in  one 
drachm :  therefore  had  teaspoonfuls  been  taken  by  the  deceased,  the 
quantity  would  have  been  quite  sufficient  to  destroy  life.  The  medicine 
had  evidently  been  prescribed  by  a  person  totally  ignorant  of  its  poison¬ 
ous  properties.  (Ann.  d’Hyg.  1843,  i.  413.)  Another  case  occurred 
at  Breslau  in  January  1842,  in  which  a  man,  aged  thirty,  died  in  a 
quarter  of  an  hour  after  taking  a  dose  of  a  mixture  which  had  been 
prescribed  for  him  by  his  medical  attendant,  under  all  the  symptoms  of 
poisoning  by  prussic  acid.  (Henke’s  Zeitschrift  der  S.  A.,  1843,  p.  7.) 
The  mistake  here  arose  from  those  unfortunate  changes  periodically 
made  in  the  nomenclature  of  pharmacopoeia!  compounds,  which  con¬ 
stitute  a  matter  of  regret  among  ourselves  ;  for  such  a  practice  takes 
away  all  certainty  from  the  art  of  prescribing,  and  leaves  the  life  of  the 
patient  and  the  character  of  the  practitioner  in  the  hands  of  a  druggist, 
who  may  be  ignorant  of  the  properties  of  the  medicine  which  he  dis¬ 
penses.  It  appears  that  until  lately  the  yellow  ferrocvanate  of  potash 
was  known  in  the  Prussian  Pharmacopoeia  under  the  short  name  of 
“kali  hydrocyanicum,  ”  just  as  it  was  formerly  called,  in  English, 
prussiate  of  potash,  and  is  now  termed  ferrocyanide  of  potassium, — an 
objectionable  alteration  from  the  term  ferrocyanate,  because  many 
dispensing  druggists  might  confound  the /<?m>cyanide  with  the  cyanide, 
and  dispense  the  poison  for  the  innocent  substance.  Of  late  years,  in 
the  Prussian  Pharmacopoeia,  the  cyanide  of  potassium  has  received  the 
name  of  “  cyanetum  kalicum,  ”  or,  improperly,  “  kali  hydrocyanicum.  ” 
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Fifteen  grains  of  “  kali  hydrocyanicum  ”  in  a  dose,  were  prescribed 
by  tbe  physician  for  his  patient ;  he  intended  to  order  the  ferrocyanate 
of  potash.  Instead  of  this  salt,  however,  cyanide  of  potassium  was 
sent,  and  the  patient  took  the  draught  and  died  in  a  quarter  of  an  hour. 
On  inspection,  there  was  no  particular  odour :  but  the  poison  was 
detected  in  the  contents  of  the  large  intestines.  The  party  who  dis¬ 
pensed  the  medicine,  was,  in  this  instance,  undoubtedly  to  blame ;  for 
it  appears  that  he  entertained  some  doubt  about  the  largeness  of  the 
dose,  and  he  ought  to  have  known  that  a  dose  of  such  a  compound, 
could  not  be  taken  by  a  human  being  without  certainly  destroying  life. 

Two  years  afterwards  (January  1844),  a  similar  accident  occurred 
in  Germany,  by  which  the  patient  was  killed,  and  the  physician  had  a 
narrow  escape  of  his  life.  Two  drachms  of  kali  hydrocyanicum  were 
ordered,  in  a  prescription,  with  two  drachms  of  sugar  dissolved  in  two 
ounces  of  camomile-water ;  a  dessert-spoonful  to  be  taken  every  quarter 
of  an  horn.  Cyanide  of  potassium  was  dispensed  instead  of  the  ferro- 
cyanide — the  salt  intended  !  The  patient,  an  adult,  took  a  dose  (about 
100  drops,)  and  the  operation  of  the  poison  became  manifest  during 
the  act  of  swallowing.  There  was  a  tendency  to  vomit,  and  an  im¬ 
mediate  loss  of  consciousness :  death  took  place  in  an  hour.  The 
quantity  of  cyanide  here  taken  was  not  less  than  from  thirteen  to 
fifteen  grains,  equivalent  to  more  than  five  grains  of  anhydrous,  or  100 
drops  of  Scheele’s  prussic  acid  !  The  physician  who  prescribed  the 
medicine,  was  sent  for  while  the  patient  was  still  suffering  from  its 
effects  :  and  in  order  to  show  that  he  had  prescribed  an  innocent  mix¬ 
ture,  he  put  about  a  teaspoonful  of  it  into  his  mouth,  and  swallowed  three- 
fourths.  The  remainder  he  spat  out,  as  it  gave  him  an  astringent  or  con¬ 
stricting  sensation  in  his  throat,  like  that  caused  by  alum  or  green  vitriol. 
He  immediately  felt  severe  pain  in  the  back  of  the  head,  there  was  inability 
to  stand,  indistinct  vision,  nausea,  a  rushing  sound  in  the  ears,  loss  of 
consciousness,  and  without  complaining  of  any  well-defined  pain,  he 
felt  that  he  had  lost  the  power  to  make  a  deep  inspiration.  The  loss 
of  sense  was  as  rapid  as  in  ordinary  syncope.  When  an  effort  was 
made  to  swallow  some  milk,  there  was  a  strong  sense  of  choking,  followed 
by  copious  vomiting.  For  more  than  an  horn*  he  could  not  stand 
upright.  Vertigo,  weight  in  the  head,  and  constriction  in  the  throat, 
continued  for  many  hours.  He  passed  a  restless  night ;  but  the  next 
day,  with  the  exception  of  feeling  a  general  relaxation  and  weakness, 
he  had  recovered,  and  was  enabled  to  assist  at  the  post-mortem  ex¬ 
amination  of  his  patient ! 

The  body  of  the  patient  was  inspected  two  days  after  death  :  there 
was  no  remarkable  odour : — muscles  stiff  and  rigid  ;  the  face,  and  fore 
part  of  the  trunk,  pale ;  the  back  part  livid,  except  those  portions  which 
had  sustained  pressure.  The  fingers  and  toes  were  convulsively  bent 
inwards,  the  nails  blue,  eyelids  half-closed,  lips  pale,  the  sinuses  and  cere¬ 
bral  vessels  filled  with  blueish-red  (blaurothem)  blood.  On  making  a 
section  of  the  cerebellum  and  spinal  marrow,  bloody  points  were  observed. 
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There  was  infiltration  of  the  lungs  posteriorly,  and  on  cutting  into  them, 
a  strong  odour  of  bitter  almonds  was  perceived.  A  y  ellowish  mucus  was 
found  in  the  stomach,  which  yielded  on  analysis  cyanide  of  potassium. 
The  mucous  membrane  was  reddened  near  the  pylorus.  The  poison 
was  not  detected  in  any  part  of  the  body  except  the  contents  of  the 
stomach  and  intestines.  (Casper’s  "Wochenschrift,  Oct.  4,  1845,  657.) 

Two  circumstances  are  remarkable  in  this  history — 1,  that  the  patient 
should  have  survived  the  dose  so  long  as  an  hour,  and  2,  that  the 
physician  should  have  recovered.  It  is  impossible  to  suppose  that  he 
could  have  swallowed  so  much  of  the  solution  as  is  alleged,  for  this 
would  have  amounted  to  at  least  five  grains  of  cyanide  of  potassium, 
and  vomiting  was  not  immediate.  This  case  contains  a  serious  caution 
in  reference  to  a  remark  made  elsewhere,  (ante,  p.  47,)  upon  prescribers 
swallowing  their  own  medicine,  to  prove  that  no  poison  is  present ! 

Local  action. — Cyanide  of  Potassium  possesses  a  local  action.  A 
patient  was  directed  to  use  as  an  enema  a  solution  of  rather  less  than  five 
grains  (4'6  gr.)  of  the  cyanide  dissolved  in  six  ounces  and  a  half  of 
water.  He  was  seized  soon  afterwards  with  convulsions,  palpitation, 
slow  and  difficult  respiration,  coldness  of  surface,  dilatation  of  pupils, 
and  fixedness  of  the  eyes.  He  died  man  hour.  (Ann.  d’Hyg.  1843,  i. 
412.)  It  appears  that  thirty-six  hours  before,  he  had  used  a  similar 
enema  without  injury,  but  the  probability  is,  that  the  cyanide  then 
employed  was  not  pure. 

Dr.  Chanet  has  recently  directed  the  attention  of  the  profession  to 
the  local  action  of  this  poison  on  the  hands  of  the  workmen  engaged 
in  the  arts  of  electro-gilding  and  silvering.  The  hands  of  these  men 
are  almost  always  covered  with  ulcers  on  the  dorsal  surface.  The  skin 
about  the  joints  is  fissured,  and  an  oozing  of  blood  often  takes  place. 
The  nail  with  its  root  participates  in  the  inflammation.  The  workmen 
informed  him,  that  on  dipping  their  arms  into  the  bath  for  a  few 
seconds,  the  whole  of  the  skin  became  reddened.  The  ulceration  of  the 
soft  parts  continued  even  to  the  bone,  producing  great  pain  and  broken 
rest.  (Gaz.  des  Hop.  24  Juil.  1847,  374.)  The  strong  alkalinity  of  the 
solution  would  explain  some  of  these  effects,  for  the  solution  readily  dis¬ 
solves  the  cuticle,  and  exposes  the  true  skin.  The  excoriations  produced 
may,  however,  lead  to  the  absorption  of  the  poison,  and  to  all  the  effects 
of  chronic  poisoning  by  prussic  acid.  Facts  are  wanting  to  show  how 
far  the  lives  of  the  workmen  are  liable  to  be  destroyed  by  this  newly- 
invented  process.  The  poison  acts  upon  them  not  merely  locally,  but  by 
the  vapour,  the  respiration  of  which  they  cannot  avoid.  (See  ante,  p.  646.) 

The  cases  just  related  show  that  the  cyanide  of  potassium  is  a  most 
powerful  poison,  and  that  it  destroys  life  with  great  rapidity. 

Quantity  required  to  destro  ylife. — Two  grains  and  a  half  (2*44 
gr.)  of  the  pure  salt  are  equivalent  to  one  grain  of  anhydrous  prussic,  or 
fifty  minims  of  the  London  Pharmacopoeial  acid.  Hence  the  cyanide  may 
be  regarded  as  a  solid  compound  of  hydrocyanic  acid  containing  of  this 
poison  in  its  most  concentrated  form  no  less  than  39'3  percent,  by  weight! 
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A  dose  of  from  three  to  five  grains  of  the  pure  salt  may,  therefore, 
easily  prove  fatal.  From  a  case  just  related,  it  would  appear  that  a 
dose  of  less  than  five  grains  has  actually  destroyed  life. 

The  energy  of  the  cyanide  of  potassium  as  a  poison  depends,  in  some 
measure,  on  its  mode  of  preparation.  Some  specimens  are  so  impure  as  to 
consist  almost  entirely  of  carbonate  of  potash,  from  which  the  cyanide  may 
he  separated  by  its  ready  solubility  in  weak  alcohol(see  Ann. d’  Hyg. 1843, 
p.  404,  in  which  this  subject  is  fully  investigated  by  Orfila.)  Other 
specimens  contain  a  large  quantity  of  cyanate  of  potash.  These  im¬ 
purities  will  of  course  affect  its  strength.  An  opinion  formerly  prevailed, 
that  the  poisonous  properties  of  this  salt  were  destroyed  under  two 
circumstances :  1,  by  exposure  to  air,  in  which  case  it  is  transformed 
to  carbonate  of  potash ;  and,  2,  by  its  being  heated,  in  solution,  to  the 
boiling  point.  In  neither  instance,  however,  does  the  salt  easily  lose  its 
poisonous  properties.  Orfila  found  that  some  which  had  deliquesced, 
by  exposure  to  air  for  a  fortnight,  still  acted  as  a  poison ;  and  the 
conversion  of  the  salt,  at  212°,  into  ammonia  and  formate  of  potash, 
takes  place  so  slowly,  under  the  most  favourable  circumstances,  as  not 
to  interfere  with  this  poisonous  action.  This  substance  does  not 
therefore  become  innocuous,  as  it  was  formerly  alleged,  by  solution  in 
hot  water.  I  have  found  by  experiment  that  the  ebullition  of  a  solution, 
continued  for  a  quarter  of  an  hour,  produced  no  sensible  quantity  of 
formate  of  potash. 

The  cyanide  is  not  used  medicinally  in  England.  The  medicinal 
dose  is  estimated  at  from  one-eighth  to  one-fourth  of  a  grain,  but,  as  the 
salt  is  of  uncertain  composition,  it  is  a  most  dangerous  substance  to  em¬ 
ploy.  From  its  great  solvent  powers  on  the  metals  it  is  very  extensively 
employed  in  the  arts  of  electro-gilding  and  plating,  and  may,  therefore, 
easily  give  rise  to  accidents.  The  solution  is  improperly  kept  exposed, 
and  is  constantly  evolving  hydrocyanic  acid  in  vapour. 

M.  Bonjean  has  ascertained  that  this  poison  is  entirely  lost  by  de¬ 
composition.  After  forty  days  he  was  unable  to  detect  it  by  the  odour 
or  tests  in  the  stomach  of  a  rabbit  which  had  been  killed  by  8-10ths 
of  a  grain,  and  into  which  a  like  quantity  had  been  introduced  soon 
after  death.  (Op.  cit.  33.) 

Treatment. — The  symptoms  occur  with  such  rapidity  and  violence, 
that  there  is  scarcely  time  to  apply  treatment.  The  administration  of 
a  weak  solution  of  green  sulphate  of  iron  would  have  the  effect  of 
decomposing  the  poison,  and  converting  it  to  Prussian  blue.  Cold 
affusion  and  the  other  remedies  used  in  poisoning  by  prussic  acid  should 
be  also  applied. 

Chemical  Analysis. — When  pure,  it  appears  as  a  white  crystallized 
salt,  or  as  a  chalky  looking  mass.  It  has  an  acrid  alkaline  bitter  taste : 
it  is  without  any  odour  until  put  into  water,  or  until  air  and  moisture 
have  free  access  to  it ;  it  then  has  the  well-marked  odour  of  prussic 
acid.  It  is  deliquescent,  and  exceedingly  soluble  in  water :  the  solution, 
when  pure,  is  colourless,  and  has  a  strong  alkaline  reaction,  a  soapy 
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feel,  and  a  powerful  hydrocyanic  odour.  It  is  not  very  soluble  in  pure 
and  strong  alcohol.  1.  It  is  decomposed  by  all  acids,  and  prussic  acid  is 
set  free.  2.  It  is  precipitated  by  tartaric  acid,  and  chloride  of  platina. 

3.  It  gives  a  white  precipitate  with  nitrate  of  silver,  which,  when  dried 
and  heated,  possesses  all  the  properties  of  cyanide  of  silver,  (ante, 
p.  681).  This  precipitate  is  easily  redissolved  by  a  slight  excess  of  the 
solution  of  cyanide  of  potassium.  4.  If  a  solution  of  green  sulphate  of 
iron  be  added  to  it,  and,  afterwards,  diluted  muriatic  acid,  Prussian  blue 
will  result,  indicating  thereby  the  true  nature  of  the  salt.  5.  A  single 
grain  of  this  salt  moistened  with  water  in  a  watch-glass,  gives  a  well- 
marked  reaction,  by  its  vapour,  with  the  silver  and  sulphur  tests,  (see 
ante,  p.  683).  In  Organic  liquids,  the  vapour-tests  for  prussic  acid 
should  be  applied.  If  the  liquid  be  rendered  slightly  acid  by  diluted 
sulphuric  acid,  the  effect  will  be  expedited.  By  distilling  the  organic 
liquid  with  sulphuric  acid,  prussic  acid  is  obtained  in  the  receiver,  and 
sulphate  of  potash  may  be  procured  by  incinerating  the  residue  left  in 
the  retort.  Advantage  may  be  taken  of  its  insolubility  in  pure  alcohol, 
to  separate  from  it  some  organic  principles. 

SULPHO-  AND  FERRO-CYANIC  ACIDS. 

These  acids,  either  free  or  combined  with  alkalies,  are  said  not  to  be 
poisonous  ;  but  further  experiments  are  required  to  determine  to  what 
extent  they  may  be  noxious  to  man.  A  singular  case,  in  which  sulpho- 
cyanic  acid  was  alleged  to  have  been  the  cause  of  death,  will  be  found 
reported  in  the  Brit,  and  For.  Med.  Rev.,  July  1839.  A  man  wishing  to 
destroy  himself,  swallowed  a  liquid  which  he  had  obtained  by  distilling 
strong  sulphuric  acid  with  ferrocyanide  of  potassium.  Fie  was  found 
dead  in  his  room,  and  twenty-four  hours  afterwards,  the  body  was 
examined.  The  stomach  was  not  inflamed,  but  part  of  its  mucous 
surface  was  softened,  and  of  a  brownish-black  colour.  There  was  no 
odour  of  prussic  acid.  Some  doubt  being  entertained,  as  to  what  the 
products  of  such  a  distillation  might  be,  experiments  were  performed ; 
but  the  results  obtained  by  the  different  experimentalists  did  not  agree. 

In  repeating  the  distillation,  I  have  found  that  prussic  acid  in  large, 
and  sulphocyanic  acid  in  small  quantity,  were  procured ;  and  it  is  highly 
probable  that  death  was  really  caused  by  prussic  acid,  which  may  have 
been  the  case,  although  no  odour  was  perceptible.  The  blackened  state  ■ 
of  the  stomach  was  probably  due  to  some  strong  sulphuric  acid  being 
mixed  with  it. 

Sulphocyanic  acid  and  sulphocyanide  of  potassium  have  been  found, 
in  moderately  large  doses,  to  cause  the  death  of  animals,  but  ex¬ 
perimentalists  generally  agree  in  assigning  very  weak  powers  to  ferro- 
cyanic  acid,  and  its  combinations  with  alkaline  bases.  Bischoff  found 
that  five  grains  produced  tremors  in  a  small  rabbit.  These  passed  off ; 
the  animal  ate  its  food  readily,  but  died  in  five  days.  On  a  charge  of 
poisoning  with  the  ferrocyanide  of  potassium,  which  occurred  a  few 
years  since  in  Germany,  the  medical  witnesses  were  asked  whether  it 
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was  a  poison.  They  could  not  answer  the  question,  but  said  it  would 
undergo  a  decomposition  in  the  stomach  winch  would  render  it  inert ! 
In  this  instance  there  was  no  proof  that  the  salt  had  even  been  swal¬ 
lowed  ;  and  the  sudden  death  of  the  woman  appeared  to  be  due  to 
hydrothorax.  (Canstatt’s  Jahresbericht,  1844,  B.  v.  s.  291).  Any  acids 
in  the  stomach  would  tend  to  decompose  it,  and  set  free  prussic  acid ;  but 
this  change  has  but  little  tendency  to  take  place  at  the  temperature  of 
the  body  (98°).  Further  experiments  are  required  to  determine  the 
properties  of  this  compound.  According  to  Schubarth,  it  is  not  poisonous 
to  man  or  animals  in  drachm-doses.  It  was  formerly  supposed  to 
contain  prussic  acid,  and  that  it  was  therefore  highly  deleterious.  It  is 
now  known,  however,  that  prussic  acid  results  from  a  reaction  of  its 
elements,  and  that  it  has  no  independent  existence  in  the  salt. 

Analysis. — Sulphocyanide  of  potassium  is  a  white  crystal- 
lizable  salt,  very  soluble  in  water,  and  forming  with  it  a  colourless 
neutral  solution.  The  tests  which  may  be  employed  are — 1.  A  Fer- 
salt  of  iron.  If  persulphate  of  iron  be  added  to  a  solution  of  this 
salt,  even  when  much  diluted  and  in  very  small  proportion,  it  im¬ 
mediately  produces  a  deep  blood-red  colour.  The  colour  is  destroyed, 
and  a  milky-white  precipitate  is  thrown  down  on  the  addition  of  a 
solution  of  corrosive  sublimate.  2.  Iodic  acid.  When  added  to  the 
solution,  iodine  is  set  free,  indicated  by  the  blue  colour  produced  on 
the  addition  of  starch. 

Ferrocyanide  of  potassium. — This  is  a  well-known  yellow  salt, 
crystallizing  in  square  plates,  which  are  somewhat  tough.  It  easily 
dissolves  in  water,  forming  a  neutral  yellow  solution.  A  Persalt  of 
Iron  gives  with  it,  even  when  considerably  diluted,  a  deep  blue  preci¬ 
pitate,  (Prussian  blue).  When  the  powder  is  warmed  with  diluted  sul¬ 
phuric  acid,  prussic  acid  is  set  free.  This  may  be  procured  by  distilla¬ 
tion,  or  if  the  salt  be  in  small  quantity,  (one  grain)  it  may  be  proved  to 
exist  by  the  silver  and  sulphur  tests  for  prussic  acid  applied  to  the  vapour. 

CYANIDE  OF  IRON.  PRUSSIAN  BLUE. 

This  substance  does  not  appear  to  possess  any  poisonous  properties. 
It  is  said  to  be  much  employed,  when  mixed  with  some  yellow  colour¬ 
ing  matter,  to  give  a  green  colour  to  factitious  tea-leaves.  In  a 
seizure  which  was  lately  made  of  some  spurious  tea,  a  question  was 
put  by  the  magistrate — whether  Prussian  blue  was  a  poison.  One  of 
the  parties,  who  gave  evidence,  is  reported  to  have  said  that  it  was  a 
decided  poison  :  that  it  consisted  of  iron,  nitrogen  and  carbon,  and  was 
strongly  impregnated  with  prussic  acid !  This  evidence  appears  to 
have  been  received  without  any  comment. 

Chemical  analysis. — Prussian  blue  is  a  tasteless  powder  of  a  deep 
blue  colour,  insoluble  in  water,  alcohol,  and  the  diluted  acids.  It  may 
be  identified  by  the  following  characters.  1.  When  heated  in  the  air 
it  turns  brown  and  becomes  incandescent.  Indigo,  under  the  same 
circumstances,  is  in  great  part  volatilized  in  the  form  of  a  rich  purple 
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vapour.  2.  If  warmed  with  a  few  drops  of  caustic  potash,  oxide  of 
iron  is  precipitated,  and  ferrocyanide  of  potassium  is  formed.  When 
this  liquid,  neutralized,  is  added  to  a  solution  of  sulphate  of  copper  a 
deep  claret  red  precipitate  falls  dowm.  (See  ante,  p.  468.)  3.  Its  most 

remarkable  property,  and  that  by  which  it  is  known  from  all  other 
blue  compounds,  is  that  it  forms  a  dirty  white  solution  when  boiled 
writh  concentrated  sulphuric  acid ;  and  Prussian  blue  is  again  pre¬ 
cipitated  when  this  solution  is  added  to  water.  4.  Boiled  with 
peroxide  of  mercury  it  yields  on  filtration  and  evaporation  bicyanide 
of  mercury.  Considering  it  as  a  compound  of  cyanogen  and  iron,  it 
contains  in  100  parts  ; — of  cyanogen  54’4,  iron  45.6. 

CYANIDES  OE  MERCURY  AND  SILVER. 

A  full  account  of  the  poisonous  properties  of  the  cyanide  of 
mercury  (Bicyanide),  has  been  elsewhere  given,  (ante,  p.  425).  From 
the  observation  of  its  effects  on  man,  it  appears  to  act  more  like  a 
mercurial  poison  than  a  compound  of  cyanogen. 

I  am  not  aware  that  the  cyanide  of  silver  has  ever  given  rise  to 
any  instance  of  poisoning  in  the  human  subject.  It  is  very  insoluble 
in  water,  but  it  is  nevertheless  a  noxious  substance.  Mr.  Nunneley 
found,  in  his  experiments  on  animals,  that  it  acted  on  them  like  hy¬ 
drocyanic  acid,  but  in  a  weaker  degree.  (Prov.  Trans.  N.  S.  iii.  86.) 

Analysis. — Por  the  analysis  of  cyanide  of  mercury,  see  ante,  p.  425, 
and  for  that  of  cyanide  of  silver,  ante,  p.  681.  It  is  only  necessary  to 
state,  here,  that  both  salts  may  speedily  have  their  nature  determined 
by  the  vapour-tests  for  prussic  acid,  (ante,  p.  683).  Thus,  half  a  grain 
(of  either  salt),  put  into  a  watch-glass,  and  moistened  with  strong 
muriatic  acid,  gave  the  characteristic  reactions  writh  the  silver  and 
sulphur  tests  in  a  few  seconds. 

BITTER  ALMONDS. 

The  bitter  almond  owes  its  poisonous  properties  to  prussic  acid,  f 
which  is  easily  obtained  from  it  by  distillation  with  water.  It  is, 
however,  a  remarkable  fact,  that  none  of  the  acid  exists  ready  formed  ;; 
in  it,  nor  is  the  poison  Over  produced  except  by  the  agency  of  water  a 
on  the  almond  pulp.  Thus  the  very  act  of  mastication  produces  from  n 
the  pulp,  the  poison  which  destroys  life  :  for  prussic  acid  is  formed  on  < 
contact  with  the  sali  va.  Heat  is  not  required  :  the  mere  trituration  of  1 
the  pulp  with  cold  water  is  sufficient  to  produce  the  acid.  Several  cases  i 
are  reported  by  Wibmer,  in  which  serious  symptoms  occurred  in  i 
children  who  had  eaten  immoderately  of  bitter  almonds.  (ArzneimitteL  j 
Amygdalus.)  A  girl  between  five  and  six  years  of  age,  was  nearly  j 
killed  by  eating  a  portion  of  bitter  almond  cake.  M.  Bonjean  relates,  i 
that  a  cow  was  poisoned  by  drinking  water  into  which  a  small  portion  j 
of  the  residue  left  after  the  expression  of  the  fixed  oil  had  been  put.  I 
(Eaits  Chimiqucs,  &c.  p.  56.)  There  are  two  instauces  recorded  in  j 
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which  bitter  almonds  are  reported  to  have  caused  death  in  the  human 
subject,  but  the  facts  are  by  no  means  clearly  detailed.  Judging  from 
reported  cases,  a  large  quantity  may  be  taken,  even  by  young  children, 
without  necessarily  destroying  life.  Dr.  Schlesier  met  with  one,  in 
which  a  boy  between  two  and  three  years  of  age,  ate  an  ounce  of  bitter 
almonds.  A  quarter  of  an  horn’  afterwards  there  was  a  general  relaxa¬ 
tion  of  the  limbs  ;  the  countenance  was  pale,  depressed,  and  drooping  ; 
the  pupils  dilated ;  respiration  sighing  ;  there  was  also  a  tendency  to 
sleep,  followed  by  vomiting  of  the  coarsely  digested  pulp  of  the  almond 
which  had  a  very  strong  smell  of  prussic  acid.  Emetics  with  ammonia, 
and  exposure  to  a  free  current  of  air,  soon  restored  him.  (Canstattis 
Jahresbericht,  1844,  B.  v.  s.  289.) 

Analysis. — The  bitter  almond  is  readily  known  by  its  shape,  and 
the  odour  of  its  pulp.  It  is  not  easy  to  detect  the  prussic  acid,  evolved 
by  the  admixture  of  water,  in  the  pulp  of  one  bitter  almond  ;  the  iron- 
test  gives,  however,  a  blue  deposit  (Prussian  blue)  after  some  hours. 
The  pulp  obtained  from  one  half  of  a  bitter  almond,  bruised  with  water, 
faintly  affected  nitrate  of  silver  by  its  volatility,  but  in  a  quarter  of  an 
hour  gave  clear  evidence  of  prussic  acid  with  the  hydrosulphuret  of 
ammonia  (see  p.  683,  ante.) 

essential  oil  op  bitter  almonds,  peach-nut-oil. 

ALMOND  PLAVOUR. 

The  essential  oil,  which  is  produced  by  the  distillation  of  the  pulp 
of  the  bitter  almond  with  water,  has  given  rise  to  a  great  number  of  acci¬ 
dents,  and  has  caused  toxicologists  to  direct  their  attention  especially 
to  it.  Its  poisonous  properties  are  entirely  due  to  the  presence  of 
hydrocyanic  acid,  which  is  intimately  combined  with  it.  Eive  pounds 
of  the  almonds  are  calculated  to  yield  about  half  an  ounce  of  the  oil, 
and  the  quantity  of  anhydrous  hydrocyanic  acid  contained  in  it,  varies 
from  eight  to  fourteen  per  cent.  I  find  by  another  calculation  that  2500 
parts  of  bitter  almonds  yield  100  parts  of  amygdaline,  and  these  by  a 
reaction  with  the  elements  of  wrater,  produce  41  parts  of  essential  oil 
and  6  parts  of  anhydrous  prussic  acid  :  hence  100  grains  of  bitter 
almonds  would  be  equal  to  P88  grains  of  essential  oil,  and  0'24  grains 
of  anhydrous  prussic  acid.  One  hundred  parts  of  the  essential  oil 
would  contain  12‘76  parts  of  anhydrous  prussic  acid,  and  it  would 
require  833  grains  of  bitter  almonds  to  represent  100  grains  of 
the  prussic  acid  of  the  London  Pharmacopoeia.  This  oil  must, 
therefore,  be  regarded  as  a  most  active  poison,  being  at  least  four 
times  as  strong  as  the  Pharmacopoeial  acid.  One  specimen  which 
I  examined  was,  I  believe,  much  weaker  than  this  average  strength 
would  indicate.  Its  uncertain  strength  renders  it  unfit  for  internal 
use ;  but  in  Prance  it  is  given  in  doses  of  from  one  quarter  of  a  drop 
to  a  drop.  It  becomes  weaker  by  keeping.  The  oil  is  sold  to 
the  public  in  quantities  of  not  less  than  a  quarter  of  an  ounce,  at  the 
rate  of  from  four  to  five  shillings  per  ounce.  The  liquid  called 
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Almond  Flavour,  spirit  of  almonds,  or  essence  of  peach-kernels, 
contains  one  drachm  of  the  essential  oil  to  one  ounce  of  spirit.  It  is 
sold  to  the  public  in  quantities  of  not  less  than  a  quarter  of  an  ounce, 
at  the  rate  of  one  shilling  per  ounce,  for  the  purpose  of  giving  a 
pleasant  flavour  to  pastry  !  It  may  be  as  well  to  state  that  one  ounce 
of  this  almond  flavour  is  at  the  lowest  computation  equivalent  in 
strength  to  250  grains  of  the  Pharmacopceial  prussic  acid.  In  some 
cases  it  may  happen  to  he  nearly  equal  in  strength  to  this  poison,  and 
yet  it  is  sold  without  restriction,  and  is  entrusted  in  private  families  in 
the  hands  of  ignorant  cooks  to  apportion  the  dose  which  may  give  the 
requisite  flavour  to  food  ! 

Symptoms  and  appearances. — The  following  case-by  Mertzdorff 
will  illustrate  the  effects  produced  by  this  poison.  A  hypochondriac, 
aged  48,  swallowed  two  drachms  of  the  ethereal  oil  of  bitter  almonds,  and 
immediately  threw  himself  on  his  bed.  In  a  few  minutes  afterwards, 
having  spoken  to  an  attendant  in  the  room  and  asked  for  water,  his 
features  became  distorted,  and  his  eyes,  which  were  turned  upwards, 
became  fixed,  and  projected  from  their  sockets.  His  chest  heaved  vio¬ 
lently  and  rapidly.  A  medical  man  arrived  in  about  twenty  minutes 
after  the  poison  had  been  swallowed,  and  found  the  patient  quite  uncon¬ 
scious,  his  eyes  open  and  staring,  the  pupils  immoveable,  the  respirations 
slow,  prolonged,  and  accompanied  with  a  rattling  noise  in  the  throat. 
The  pulsations  of  the  radial  and  carotid  arteries,  as  well  as  of  the 
heart  itself,  could  scarcely  be  perceived,  and  followed  each  other  every 
two  seconds  (30  per  minute).  Swallowing  was  no  longer  possible  :  a 
strong  odour  of  bitter  almonds  issued  from  the  mouth.  In  ten 
minutes  more  the  patient  was  dead,  making  the  duration  of  the  case  j 
half  an  hour.  The  body  was  examined  twenty-nine  hours  after  death,  j 
There  was  discolouration  of  the  surface ;  and  decomposition  had  advanced  ,1 
considerably.  There  flowed  from  the  nostrils  and  mouth,  each  time  the  i 
body  was  moved,  a  bloody-looking  fluid,  which,  as  well  as  the  whole  body,  .1 
but  especially  the  internal  parts,  emitted  a  powerful  odour  of  bitter  i 
almonds :  the  odour  was  so  strong  as  to  conceal  even  that  resulting  Jj 
from  putrefaction.  It  was  perceived  most  intensely  on  opening  'ji 
the  cavity  of  the  abdomen.  In  the  stomach  were  found  about  six  ii 
ounces  of  a  brownish  fluid  which  possessed  the  odour  of  bitter  almonds  h 
in  a  marked  degree.  The  internal  surface  of  this  organ,  as  well  as  of  v 
the  small  intestines,  was  considerably  reddened.  The  smell  of  bitter  i| 
aimonds  in  the  intestines,  became  the  less  obvious  the  further  they  h 
were  examined  from  the  stomach.  There  was  turgescence  of  the  vessels  si 
of  the  brain.  The  blood  generally  was  fluid,  and,  as  well  as  the  bile  and  if, 
muscles,  of  a  dark  purple  or  violet  colour.  Nothing  worthy  of  com-  ii 
ment  in  relation  to  the  case  was  observed  in  any  other  part  of  the 
body.  (Horn’s  Archiv  fiir  Mediz.  Erfahr,  1823,  B.  ii.  s.  60.)  1 


xxii.  232. 


In  an  interesting  case,  the  particulars  of  which  have  been  communi- 
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c-ated  to  me  by  Dr.  Bull  of  Hereford,  a  woman  swallowed  about 
seventeen  drops  of  the  essential  oil,  and  died  in  half  an  hour.  She 
was  seen  by  Dr.  Bull  in  about  fifteen  minutes  :  her  face  was  livid ;  lips 
separated ;  teeth  clenched  ;  froth  about  the  mouth ;  eyes  half-shut  and 
glassy ;  pupils  dilated  and  fixed ;  lieavings  of  the  chest  at  intervals  ; 
there  was  no  pulse,  and  the  action  of  the  heart  was  scarcely  perceptible. 
No  odour  was  perceived  about  the  body  until  after  the  stomach-pump 
had  been  used.  On  inspection  nine  hours  after  death  no  odour  was 
perceptible  in  the  cavities  of  the  chest,  head,  or  heart,  nor  in  the 
venous  blood  with  which  the  system  was  gorged.  The  organs  of  the 
chest  were  healthy.  The  vessels  of  the  brain  were  congested,  and 
there  was  a  general  effusion  of  serum  on  the  hemispheres.  The  lining 
membrane  of  the  stomach  was  much  congested.  On  opening  it  the 
bitter-almond  odour  was  quite  perceptible.  (See  Prov.  Med.  Jour. 
Sept.  11,  1844,  p.  364.)  The  first  symptoms  observed  in  this  case 
were  strong  convulsions, — the  deceased  throwing  her  arms  about  as  if 
in  pain.  Two  other  cases  of  poisoning  by  this  oil  have  recently 
occurred  in  England.  A  boy,  aged  13,  swallowed  a  quantity  of  the 
oil :  he  was  found  lying  on  the  floor  motionless  and  insensible ;  face 
pale,  eyes  open  and  fixed,  pupils  dilated,  and  he  was  rolling  and  panting 
for  breath  ;  the  pulse  at  the  wrist  was  imperceptible  :  the  child  died  in  a 
quarter  of  an  hour  without  any  convulsions  appearing.  On  inspection, 
there  was  pallor  of  the  face,  with  lividity  of  the  depending  parts ;  the 
lungs  were  congested ;  the  odour  of  the  poison  was  perceptible  only  in 
the  abdomen,  and  very  distinct  in  the  contents  of  the  stomach.  The 
mucous  coat  of  this  organ  was  generally  pale,  but  there  were  some 
petechial  patches  scattered  over  it.  The  essential  oil  and  prussic  acid 
were  detected  in  it.  (Lancet,  July  12,  1845,  40.) 

A  powerful  dose  destroys  life  with  very  great  rapidity.  A  man, 
aged  20,  swallowed  about  two  ounces  of  the  oil.  A  person  present 
saw  him  fall  suddenly  while  in  the  act  of  swallowing, — he  made  a  loud 
cry,  gave  one  deep  respiration,  and  died.  A  large  quantity  of  the 
poison  was  found  in  the  stomach,  and  the  smell  of  bitter  almonds  was 
perceptible  in  the  brain.  The  venous  system  was  filled  with  a  dark 
liquid  blood.  The  lungs  were  healthy.  (Canstatt’s  Jahresbericht, 
1844,  v.  290.)  After  death,  even  from  a  large  dose,  the  odour  is  not 
always  perceptible  about  the  body.  A  case  of  poisoning  by  the  oil 
of  bitter  almonds  occurred  at  Hornsey,  in  February  1843,  which  may 
serve  as  an  illustration,  and  show  that  an  inspection  is  absolutely 
necessary  in  order  to  determine  the  cause  of  death.  A  chemist  was 
found  one  morning  lying  dead  on  the  floor  of  his  shop.  The  surgeon 
who  was  first  called,  a  few  hours  afterwards,  suspected  that  the 
deceased  had  taken  poison,  because  he  saw  on  a  shelf  near  the  body  a 
bottle  which  had  contained  the  essential  oil  of  bitter  almonds.  There 
was,  however,  no  odour  about  the  mouth,  and  this  led  to  the  erroneous 
opinion  that  the  deceased  had  died  from  disease  of  the  heart.  The  body 
was  subsequently  inspected,  and  it  was  soon  rendered  evident,  by  the 
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powerful  odour  which  escaped  from  the  cavities,  that  the  deceased  had 
died  from  the  effects  of  the  oil  of  bitter  almonds.  All  the  viscera  were 
in  a  healthy  state.  (Med.  Gaz.  April  7,  1843.) 

Retention  of  consciousness  and  volition. — As  in  poisoning  by 
prussic  acid,  a  person  may  retain  for  a  certain  period  consciousness 
and  a  power  of  performing  certain  acts.  The  following  case,  which 
occurred  to  Mr.  Wakefield,  is  in  this  respect  of  some  interest.  A 
boy,  aged  19,  was  sentenced  by  a  police-magistrate  to  imprisonment. 

At  twenty  minutes  before  six  p  m.  he  was  put  into  the  prison-van 
in  perfect  health  ;  he  reached  the  prison  at  a  quarter  after  seven,  and 
here,  on  leaving  the  van,  he  attracted  the  notice  of  the  gate-keeper, 
who  called  him  by  his  name  :  he  answered  feebly,  “  that’s  me,  that’s 
me.”  With  slight  assistance  he  walked  to  the  room  where  the 
prisoners  are  searched,  when  a  half-ounce  bottle  was  found  upon  him 
labelled  cc  Essential  Oil  of  Almonds.”  It  was  then  suspected  that  he 
had  taken  poison,  and  Mr.  Wakefield  was  sent  for.  The  boy  stood 
in  the  room  erect  for  five  minutes.  There  was  nothing  striking  or 
peculiar  in  his  appearance,  no  smell  of  poison  at  the  mouth ;  pupils 
dilated  ;  pulse  rapid  and  feeble  ;  skin  pallid.  The  stomach-pump  was 
used,  and  the  smell  of  the  oil  was  perceptible  in  the  liquid  extracted. 
Ammonia  was  administered,  and  warmth  applied  to  the  extremities, 
but  he  expired  just  three  hours  after  he  had  entered  the  van  in  perfect 
health.  On  inspection,  the  body  smelt  of  the  oil,  the  skin  was  partially 
livid,  the  blood  fluid,  the  dura  mater,  as  well  as  the  lungs,  gorged.  The 
contents  of  the  stomach  had  a  strong  smell  of  the  essential  oil  of 
almonds,  and  the  mucous  coat,  towards  the  pyloric  orifice,  had  a  red 
appearance :  the  other  viscera  were  healthy.  It  was  ascertained  that 
the  bottle  had  contained  two  drachms  of  the  oil.  (Lancet,  Dec.  13, 
1845,  p.  656.)  This  case  is  remarkable  in  two  points  of  view,  consider¬ 
ing  the  large  dose  swallowed, — 1.  the  length  of  time  which  elapsed  be¬ 
fore  well-marked  symptoms  of  poisoning  appeared,  and — 2.  the  length  of 
time  which  the  deceased  survived  after  their  appearance.  In  Dr.  Bull’s  j 
case,  (ante,  p.  709)  there  was  a  short  interval  between  the  taking  of  the  i 
poison  and  the  production  of  insensibility.  The  deceased  called  out,  j 
and  she  had  had  time  to  cork  a  small  bottle  which  had  contained  the  t 
poison,  to  put  it  into  a  bag,  draw  the  strings  of  the  bag,  and  hang  it  j 
over  a  chair  by  the  side  of  the  bed. 

In  October,  1845,  a  case  was  referred  to  me  for  examination  by 
Mr.  Savage,  in  which  there  was  also  clear  evidence  of  the  power  of  ) 
locomotion  after  probably  a  large  dose  of  this  poison.  The  deceased  o 
mixed  the  poison  with  some  ale  in  a  cup,  stirred  it  up  with  a  pipe,  and  n 
drank  off  the  greater  part.  Five  minutes  had  elapsed  when  he  was  seen  fji 
deliberately  walking  towards  a  staircase  conscious  and  self-possessed,  I! 
for  he  replied  rationally  to  questions  put  to  him.  The  symptoms  then  (i 
appear  to  have  come  on  very  suddenly,  and  to  have  commenced  with  I 
vomiting,  during  which,  probably,  part  of  the  oil  which  he  had  I 
swallowed,  was  ejected,  tie  became  insensible,  and  the  breathing,  as 
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usual,  was  convulsive  and  took  place  at  intervals;  but,  excepting 
slight  opisthotonos,  there  were  no  convulsions.  From  the  facts  ob¬ 
served  by  Mr.  Savage,  it  appears  probable  that  the  whole  duration  of 
the  case  did  not  exceed  seven  minutes ;  and  the  fatal  symptoms  were 
not  manifested  until  within  the  last  two  minutes.  On  a  post-mortem 
inspection  there  was  pallor  of  the  face :  cadaverous  rigidity  (eighteen 
horns  after  death)  was  strongly  developed :  and  the  hands  and  feet 
were  unusually  livid.  The  eyes  were  remarkably  brilliant.  The 
blood,  with  which  the  venous  system  was  gorged,  was  liquid  and  of  a 
dark  colour.  The  lungs,  as  well  as  the  heart,  were  quite  healthy. 
There  was  an  odour  of  the  oil  of  bitter  almonds  on  opening  the  chest, 
rendering  it  probable  that  either  a  portion  of  the  essential  oil,  or  its 
odoriferous  principle,  had  been  absorbed  with  the  prussic  acid  and 
circulated  throughout  the  body.  The  brain,  which  was  perfectly 
healthy  and  free  from  congestion,  gave  out  a  slight  odour  of  bitter 
almonds.  This  was  also  perceived  in  the  cavity  of  the  chest.  The 
mucous  membrane  of  the  stomach  was  reddened  to  a  degree  which 
may  be  regarded  as  somewhat  unusual.  Mr.  Savage  described  it  as 
much  inflamed  about  the  cardiac  extremity  and  oesophageal  opening. 
When  I  saw  it,  (ten  days  after  death)  although  the  stomach  had  pro¬ 
bably  undergone  some  change,  the  cardiac  extremity  of  the  organ  ap¬ 
peared  as  if  it  had  been  acted  upon  by  a  powerful  irritant.  It  is 
possible  that  the  redness  may  have  depended  on  previous  disease ;  but 
the  essential  oil  of  bitter  almonds  has  a  hot  and  burning  taste,  even 
when  freed  from  prussic  acid  ;  and,  like  some  other  essential  oils,  it 
may  exert  an  irritant  action  when  taken  in  a  large  dose.  Prussic  acid 
was  detected  in  the  contents  of  the  stomach,  and  the  odour  of  bitter 
almonds  was  very  powerful  in  this  organ  so  late  as  ten  days  after  death. 

Quantity  required  to  destroy  life. — In  determining  this  ques¬ 
tion  it  is  necessary  to  bear  in  mind  lhat  the  essential  oil  varies  much 
in  strength.  Probably  in  no  case  is  it  of  weaker  strength  than 
Scheele’s  prussic  acid  (ante,  p.  645),  while  in  general  it  will  be  found 
to  be  from  four  to  six  or  eight  times  the  strength  of  the  acid  of  the 
London  Pharmacopoeia.  Sir  B.  Brodie,  with  the  design  of  tasting  it, 
applied  one  drop  to  his  tongue.  He  immediately  felt  a  remarkable 
and  unpleasant  sensation  in  the  epigastrium,  with  such  weakness  in  the 
limbs  and  loss  of  power  in  the  muscles  that  he  thought  he  should 
have  fallen.  (Paris,  Med.  Jur.  ii.  404.)  This  proves  that  it  is 
dangerous  in  the  smallest  doses,  and  quite  unfit  for  medicinal  use.  The 
smallest  quantity  of  the  oil  which  has  yet  been  known  to  destroy  life 
was  in  the  case  which  occurred  to  Dr.  Bull  of  Hereford.  A  woman, 
aged  49,  was  in  this  instance  killed  in  half  an  hour  by  a  dose  of  less 
than  twenty  drops.  Probably,  not  more  than  seventeen  drops  were 
taken.  (See  ante,  p.  709.)  Dr.  Bull  informed  me  that  from  the  re¬ 
sult  of  his  minute  inquiries,  he  is  satisfied  that  the  dose  did  not 
exceed  this  quantity.  An  adult  has  recovered,  although  with  some 
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difficulty,  from  a  dose  equivalent  to  thirty  drops  of  the  essential  oil. 

Mr.  P.  H.  Chavasse  of  Birmingham,  has  reported  this  case,  which  is 
in  other  respects  of  great  interest.  A  druggist  swallowed  half  an  ounce 
of  almond  flavour  (equivalent  to  thirty  drops  of  oil.)  Mr.  Chavasse 
saw  him  ten  minutes  afterwards.  His  symptoms  were  very  peculiar. 

In  less  than  half  a  minute  after  he  had  swallowed  the  poison,  he  fell 
down  in  a  state  of  syncope,  his  face  being  deadly  pale,  and  his  pulse 
(according  to  a  bystander)  quite  imperceptible.  After  a  few  minutes 
he  came  to  himself,  and  he  was  then  put  to  bed.  The  moment  he  re¬ 
covered  from  the  fainting,  he  vomited  some  undigested  food  and  bile, 
strongly  impregnated  with  the  odour  of  prussic  acid.  He  then 
became  delirious,  muttering  to  himself,  and  speaking  almost  inco¬ 
herently.  In  a  very  short  time  the  delirium  ceased ;  the  whole  frame 
then  became  slightly  convulsed,  especially  the  upper  eyelids.  The  con¬ 
vulsions  in  a  minute  or  two  ceased,  with  the  exception  of  the  eyelids  ; 
these  continued  convulsed  nearly  the  whole  time  Mr.  Chavasse  was  with 
him.  Tor  a  few  minutes  he  was  sensible,  and  spoke  Qn  the  nature  of 
his  attack,  but  again  gradually  relapsed  into  a  delirious  state ;  his 
whole  face  was  lit  up  with  an  expression  of  excessive  joy ;  his  eyes 
shone  brilliantly  ;  indeed,  he  exhibited  the  appearance  of  one  who  had 
been  inhaling  the  laughing  gas.  These  symptoms  continued  for  a  few 
minutes,  and  he  again  became  sensible,  and  expressed  himself  as  being 
much  better.  The  pulse,  which  was  before  quick  and  intermittent,  now 
became  more  slow  and  regular ;  the  expression  of  the  face  assumed  a 
more  natural  aspect,  with  the  exception  of  the  eyes,  which  throughout 
the  attack  continued  extremely  brilliant.  While  the  attack  lasted  the 
respiration  wras  excessively  short,  and  when  the  patient  was  rational 
he  was  fearful  every  moment  that  he  should  be  suffocated .  The  body 
during  the  whole  time  was  cold.  He  gradually  recovered  from  the 
effects  of  the  poison.  (This  case  is  reported  in  the  Lancet,  Sept.  1889, 
p.  930.  An  erroneous  version  of  it  appeared  in  the  Journal  de  Chimie 
Medicale,  representing  the  reporter  as  M.  Chavasse,  and  the  dose  swal¬ 
lowed  as  half  an  ounce  of  the  oil !)  These  two  cases,  I  believe,  com¬ 
prise  the  largest  dose  from  wffiich  a  person  has  escaped,  and  the 
smallest  dose  which  has  yet  been  knowm  to  prove  fatal. 

Mr.  Chavasse’s  case  is  especially  remarkable  in  the  fact  that,  so  far  as 
I  can  ascertain,  it  is  the  only  instance  of  a  temporary  remission  of  symp¬ 
toms  in  this  form  of  poisoning  by  prussic  acid.  Considering  the  fatal 
effects  produced  by  a  dose  of  less  than  twrenty  drops,  and  the  severity 
of  the  symptoms,  from  which  the  person  only  recovered  under  active 
and  immediate  treatment,  after  taking  thirty  drops,  we  may  infer  that 
a  dose  of  from  twenty  to  forty  drops  of  the  oil  may  prove  fatal  to  adults 
under  common  circumstances.  Children  would  die  from  a  still  smaller 
quantity ;  nevertheless,  an  interesting  case  is  reported,  in  which  a  j 
child  between  eight  and  nine  years  of  age  recovered  from  a  dose  equi¬ 
valent  to  seven  drops.  A  girl  swallowed  about  a  teaspoonful  of  a  }i 

mixture  sold  by  druggists  as  “  ratafia,”  composed  of  one  part  of  the  j 
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essential  oil  of  bitter  almonds  to  seven  parts  of  spirit.  The  quantity- 
swallowed  by  the  patient  was  equivalent  to  about  seven  drops  of  the 
essential  oil.  When  seen  immediately  after  the  accident,  there  was 
complete  insensibility ;  the  eyelids  were  closed,  but  the  eyes  were 
brilliant  and  glassy,  without  any  mental  expression ;  the  pupils  di¬ 
lated  ;  no  pulse  at  the  wrist ;  the  carotids  beating  fully  and  quickly ; 
relaxation  of  the  muscles  of  the  extremities,  but  the  lower  jaw  was 
clenched  in  rigid  spasm.  Cold  affusion  with  stimulants,  stimulating 
frictions  and  emetics,  were  employed.  Vomiting  was  induced,  and  the 
ejecta  had  a  strong  smell  of  prussic  acid.  In  about  twenty  minutes 
the  pulse  returned, — the  child  opened  her  eyes,  and  was  able  to  an¬ 
swer  questions.  This  case  shows  that  a  small  dose  of  the  oil  may 
give  rise  to  very  alarming  symptoms ;  and  it  is  probable,  that  but  for 
thq  active  and  prompt  treatment  adopted,  the  child  would  have  died. 
(Lancet,  June  1844.) 

A  case  occurred  at  Guy’s  Hospital  in  May  1843,  in  which  a  boy, 
aged  12,  recovered  under  immediate  treatment.  The  boy  was  accosted 
in  the  street  by  another  boy,  who  had  a  medicine  basket  on  his  arm, 
and  from  this  he  took  a  bottle  and  offered  to  the  patient  some  liquid 
■which  he  called  almond  oil.  He  thought  that  he  swallowed  about 
a  table-spoonful ;  he  experienced  shortly  afterwards  a  burning  sensa¬ 
tion  in  his  throat,  and  in  about  ten  minutes,  he  sat  down  on  a 
door-step,  and  became  insensible.  In  about  eight  minutes  afterwards 
he  was  brought  to  the  hospital.  His  breath  smelt  strongly  of 
bitter  almonds ;  there  were  violent  tetanic  convulsions,  with  complete 
opisthotonos ;  the  head  and  neck  being  drawn  backwards,  the  elbows 
drawn  behind  his  back,  and  firmly  fixed  in  this  position.  The  jaws 
were  quite  fixed ;  there  was  complete  insensibility,  and  the  pulse  was 
scarcely  perceptible.  The  treatment  consisted  in  cold  affusion  to  the 
spine  and  the  use  of  the  stomach-pump.  The  stomach  was  well  washed 
out  with  a  large  quantity  of  water,  and  this  smelt  strongly  of  bitter 
almonds.  During  the  treatment,  the  patient  suffered  from  strong 
convulsive  twitchings  of  the  muscles.  In  about  an  hour  he  recovered, 
and  in  the  course  of  a  few  hours  left  the  hospital.  It  is  very  probable 
that  in  this  case  the  boy  swallowed  a  portion  of  what  is  called  almond 
flavour,  a  diluted  solution  of  the  essential  oil.  The  contents  of  the 
stomach  were  submitted  to  two  distillations,  and  about  four  ounces  of 
a  clear  liquid,  smelling  strongly  of  bitter  almonds,  were  procured.  This 
liquid  was  scarcely  rendered  cloudy  by  nitrate  of  silver,  and  the  iron 
test  gave  no  trace  of  Prussian  blue.  The  only  proof,  therefore,  of  the 
nature  of  the  poison,  was,  the  odour  of  the  essential  oil,  which  was 
very  powerful,  notwithstanding  the  want  of  action  in  the  tests. 

Local  action.  —  Like  prussic  acid,  the  essential  oil  of  bitter 
almonds  may  have  a  local  action.  In  small  quantities  it  would  act  as 
a  sedative ;  but,  from  its  greater  strength,  its  operation  would  be, 
cceteris  paribus ,  more  violent  than  that  of  prussic  acid.  It  is  proper 
to  mention,  that  this  oil  is  employed  in  the  preparation  of  numerous 
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cosmetics  which  are  applied  to  the  skin,  and  no  attempt  is  made  to 
separate  the  active  poison  from  it  before  it  is  thus  used !  These  cos¬ 
metics,  which  are  extensively  sold  by  perfumers,  are  to  be  regarded  as 
highly  poisonous  compounds,  the  use  of  which  for  external  application 
should  be  strictly  prohibited.  Local  paralysis  might  easily  arise  from 
their  employment 

Is  the  vapour  of  the  oil  sufficient  to  'produce  fatal  effects  ? — This 
question  was  raised  in  the  subjoined  ease,  which  occurred  in  London, 
in  1888.  The  deceased,  the  wife  of  a  publican,  had  been  clearing  out 
a  closet,  which  contained,  among  other  liquors,  a  hottle  of  the  essential 
oil  of  bitter  almonds.  She  was  suddenly  heard  to  call  out.  A  servant 
found  her  pale  and  faint,  and  she  complained  of  sickness.  There  was 
a  strong  odour  in  the  room,  and  deceased  said  that  the  corks  of  some  of 
the  bottles  had  come  out,  and  the  smell  had  made  her  feel  sick.  She 
was  removed  to  bed,  but  died  before  any  medical  assistance  could  be 
obtained.  There  was  no  motive  for  the  deceased  committing  suicide, 
and  it  was  a  subject  of  inquiry,  whether  the  vapour  alone  might  not 
have  caused  death.  This  question  was  set  at  rest  by  an  inspection  of 
the  body ;  some  of  the  poison  was  found  in  the  stomach,  and  there  was 
a  very  strong  odour  of  bitter  almonds  in  the  contents.  It  was  therefore 
clear  that  the  deceased  must  have  swallowed  a  portion  of  the  oil, — 
whether  from  motives  of  curiosity  or  not,  it  is  impossible  to  say.  The 
vapour  may  produce  vertigo  and  stupor ;  but  unless  long  respired,  it 
would  not  be  likely  to  cause  fatal  effects. 

Chemical  analysis. — This  oil,  which  is  often  called  peach-nut  oil, 
is  colourless  when  pure,  but  it  commonly  has  a  pale  yellow  colour,  and 
a  strong  odour  of  bitter  almonds,  by  which  it  is  at  once  identified.  It 
has  a  hot  and  burning  taste.  It  gives  a  greasy  stain  when  dropped  on 
paper,  which  does  not  entirely  disappear  on  the  application  of  heat. 
It  sinks  in  water,  and  readily  combines  with  alcohol  and  ether.  If  to 
the  alcoholic  liquid  a  small  quantity  of  caustic  potash,  and  a  solution 
of  green  sulphate  of  iron  be  added,  Prussian  blue  is  formed  on  agi¬ 
tating  the  mixture,  but  does  not  appear  until  the  precipitated  oxide  of 
iron  is  dissolved  by  the  addition  of  diluted  sulphuric  or  muriatic  acid. 
One  drop  of  the  oil  is  sufficient  for  this  experiment.  Water  will 
separate  a  small  portion  of  prussic  acid  from  the  oil.  Thus,  by  agi¬ 
tating  in  a  tube  about  one  drachm  of  the  oil,  with  three  or  four 
drachms  of  distilled  water,  and  after  a  few  minutes,  filtering  through  a 
wet  filter,  the  oil  is  entirely  separated.  The  liquid  which  passes  through 
is  scarcely  acid ;  it  is  rendered  cloudy  by  nitrate  of  silver,  and  gives  a 
decided  blue-coloured  precipitate  with  the  sulphate  of  iron  and  caustic 
potash ;  it  possesses  all  the  properties  of  a  weak  solution  of  prussic 
acid.  The  oil  and  prussic  acid  may  be  more  completely  separated  by 
distillation  with  lime  and  water,  although  it  is  probable  that  all  the 
prussic  acid  is  not  obtained  by  this  process.  Nevertheless,  if  the 
aqueous  product  of  the  distillation  be  filtered  through  a  wet  filter,  a 
clear  liquid  is  obtained,  giving  an  abundant  precipitate  with  the  silver 
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test,  and  well-marked  effects  with  the  sulphate  of  iron  and  potash.  It 
is  worthy  of  remark,  that  the  filtered  liquid,  after  entire  precipitation 
by  nitrate  of  silver  and  oxide  of  iron,  has  the  odour  of  bitter  almonds 
just  as  strongly  as  before;  and  that  the  water  holds  some  organic 
matter,  is  proved  by  the  surplus  nitrate  of  silver  causing  it  to  assume 
a  violet  tint  when  it  is  exposed  to  the  light  of  the  sun.  This  odour  is 
so  persistent,  that  it  will  commonly  be  found  in  the  body  for  some  days 
after  death.  In  addition  to  the  processes  above  mentioned,  the 
vapour-tests  speedily  indicate  the  presence  of  prussic  acid,  especially 
the  hydrosulphuret  of  ammonia  in  Organic  liquids.  The  oil,  owing 
to  its  density,  is  generally  found  at  the  bottom  of  the  vessel ;  it  may 
he  separated  by  decantation,  distillation,  or  by  agitating  the  liquid  with 
its  bulk  of  ether,  and  then  pouring  off  the  ethereal  solution. 

The  essential  oil,  deprived  of  prussic  acid,  and  perfectly  pure,  does 
not  act  injuriously.  (Pharm.  Journ.,  July  1847,  12.) 

BITTER-ALMOND  WATER. 

This  water  is  made  by  distilling  one  part  of  almond-cake  with  eight 
parts  of  water.  It  varies  considerably  in  strength.  Gregory  states 
that  it  contains  one  per  cent,  of  anhydrous  prussic  acid.  Mr.  Bell 
informs  me  that  in  a  specimen  which  he  analysed,  the  proportion  of 
acid  was  0'27  per  cent.  I  have  met  with  specimens  containing  less 
than  this.  The  odour  is  no  criterion  of  the  strength,  since  the  odour 
of  prussic  acid  is  concealed  by  that  of  the  bitter  almond.  Its  strength 
is  impaired  by  keeping :  thus  Zeller  found  that  one  ounce  of  the 
water  fresh  made,  yielded  5T2  grains  of  cyanide  of  silver;  but  after 
one  year,  when  merely  corked  in  a  bottle,  the  proportion  yielded 
was  only  4'62  grains.  (Pharmaceutical  Journal,  February  1846, 
371.)  The  liquid  is  poisonous,  and  a  trial  recently  occurred  in  this 
metropolis  {Beg.  v.  Cronin ,  C.  C.  C.,  April  1847),  which  attracted 
much  attention  to  the  subject.  The  accused  was  charged  with  the 
manslaughter  of  a  female  under  the  following  circumstances.  He  had 
been  in  the  habit  of  using  a  preparation  which  he  called  hitter-almond 
water,  made  by  mixing  three  drops  of  the  essential  oil  with  a  pint  of 
water — a  harmless  mixture  in  small  doses.  He  wrote  a  prescription 
for  the  deceased,  in  which  occurred  the  words  aquce  amygd.  amar. 
Six  ounces  of  this  were  ordered,  and  the  mixture  contained  besides  a 
very  small  dose  of  prussic  acid.  The  chemist  who  prepared  the  mix¬ 
ture  put  into  it  six  ounces  of  the  liquid  commonly  known  as  hitter- 
almond  water  (distilled  from  the  cake.)  The  deceased  took  a  table¬ 
spoonful  and  a  half.  In  three  minutes  she  said,  cc  Oh,  how  queer  I 
feel !”  She  left  the  room,  and  ran  out  towards  the  garden,  where  she 
fell,  breathing  hard  and  groaning.  There  was  dilatation  of  the  pupils, 
with  general  relaxation  of  the  limbs,  hut  there  were  no  convulsions. 
She  died  shortly  afterwards.  There  was  no  doubt  that  the  bitter-almond 
water  had  caused  her  death.  The  viscera  were  generally  healthy.  There 
was  no  odour  in  the  abdomen,  but  it  was  perceptible  in  the  brain, — the 
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vessels  of  which  were  somewhat  congested.  Prussic  acid  was  detected  in 
the  stomach.  The  accused  was  acquitted,  as  it  was  not  considered  that 
he  was  strictly  responsible  for  the  result.  (Med.  Gaz.  xxxix.  388  and 
695.)  The  quantity  of  prussic  acid  which  the  deceased  took  was  equi¬ 
valent  to  0'94  of  the  anhydrous  compound, — thus  hearing  out  in  a  most 
striking  degree,  the  assumed  fatal  dose  (ante,  p.  672),  and  proving  that 
dilution  does  not  prevent  the  rapid  action  of  this  poison  (p.  656,  ante.) 

This  water  is  not  commonly  employed  medicinally  in  England,  as 
its  effects  are  very  uncertain.  Eighteen  drops  have  been  known  to 
produce  vertigo,  dimness  of  sight,  and  tendency  to  sleep.  Twenty- 
two  drops  produced  convulsions  and  vomiting.  MM.  Duvignan  and 
Parent,  who  tried  these  experiments  on  themselves,  did  not  feel  in¬ 
clined  to  carry  the  dose  further.  A  drachm  of  the  water  killed  a 
moderate-sized  dog.  (Paris,  Med.  Jur.,  ii.  403.)  In  Prance  bitter- 
almond  water  is  used  medicinally,  in  doses  of  from  ten  to  forty  drops. 

Analysis. — The  water  is  sometimes  opaque,  from  a  little  oily 
matter  diffused  in  it,  hut  it  may  be  rendered  clear  by  alcohol.  Some 
specimens  will  give  readily  all  the  usual  reactions  with  the  liquid  tests 
for  prussic  acid ;  but  wrhen  the  water  has  been  long  kept,  it  has  often 
only  the  odour  of  the  bitter  almond,  and  none  of  the  acid.  The  un¬ 
certainty  of  its  composition  will  be  rendered  evident  by  the  following 
results.  Two  specimens  of  the  wnter,  prepared  by  the  distillation  of 
bruised  bitter  almonds  with  water,  were  tried  merely  by  volatility ;  as 
it  was  certain  that  if  this  experiment  succeeded,  the  mixture  of  liquids 
could  not  possibly  fail.  With  one  specimen,  after  half  an  hour,  no  effect 
had  been  produced  on  nitrate  of  silver ;  and  on  trying  the  hydrosulphuret 
of  ammonia  no  sulphocyanate  of  ammonia  was  detected  in  the  evapo¬ 
rated  residue.  Two  drachms  of  the  water  gave  no  perceptible  preci¬ 
pitate  with  nitrate  of  silver,  nor  could  any  Prussian  blue  be  obtained 
by  adding  the  iron-test  to  a  similar  quantity  of  liquid.  The  second 
specimen  of  bitter-almond  water,  which  was  slightly  precipitated  by 
nitrate  of  silver,  and  affected  that  liquid  by  its  volatility,  gave  decided 
evidence  of  prussic  acid  in  three  minutes  by  the  sulphur-test  for  prussic 
acid  (ante,  p.  683.)  The  strength  of  bitter-almond  water  is  by  no 
means  proportioned  to  the  quantity  of  bitter  almond  used,  but  it 
varies  according  to  the  process  employed  for  its  production.  The 
same  weight  of  almonds  has  given  two  kinds  of  water, — one  ounce  of 
one  giving  as  much  as  535  grains  of  cyanide  of  silver,  and  one  ouuce 
of  the  other  only  2‘5.  When  the  residuary  almond-cake  has  been 
previously  digested  in  spirit,  the  water  obtained  is  always  weaker, 
(Pkarm.  Journ.,  Eeb.  1846,  371.) 

LAUREL  OIL.  LAUREL  WATER.  CHERRY  LAUREL  WATER. 

This  is  a  very  weak  solution  of  prussic  acid,  containing  only  about 
one-fourth  of  a  grain  per  cent,  of  the  strong  acid ;  but  it  is  said  to 
be  more  poisonous  than  this  quantity  of  acid  would  indicate.  (Pereira, 
ii.  1542.)  The  leaves  gathered  in  wet  and  cold  weather  are  found  to 


POISONING  BY  LAUREL  WATER.  DONELLAN’S  CASE.  717 

yield  more  hydrocyanic  acid  than  those  gathered  in  hot  and  dry 
weather.  (Zeller.)  In  some  specimens,  which  I  procured  by  distilling 
the  bruised  tops  and  fine  shoots  of  the  laurel  with  water,  the  odour 
was  powerful,  but  the  proportion  of  prussic  acid  present  was  consi¬ 
derably  less  than  that  above  stated.  Like  hitter-almond  water,  it  is 
probably  very  variable  in  strength.  Specimens  long  kept  and  fre¬ 
quently  exposed  seldom  contain  any  prussic  acid,  although  the  odour 
of  bitter  almonds  is  strong.  It  is  a  limpid  colourless  liquid,  pro¬ 
ducing,  in  large  doses,  the  usual  effects  of  poisoning  by  prussic  acid. 

By  distillation  with  water,  the  leaves  of  the  plant  yield  also  an 
essential  oil,  Cherry  laurel  oil,  resembling  that  of  the  bitter 
almond,  but  much  weaker,  as  it  contains  on  an  average  less  than  three 
per  cent,  of  prussic  acid.  According  to  Christison,  almost  every  part 
of  the  plant  is  poisonous,  but  especially  the  leaves,  flowers,  and  ker¬ 
nels  ;  but  the  pulp  of  the  cherry  is  not  poisonous.  Articles  of  food  are 
often  flavoured  with  the  leaves,  and  accidents  are  said  to  have  arisen 
from  this  practice.  (Pharm.  Journ.,  July  1847,  13.)  Dr.  Paris  states 
that  several  children  were  severely  affected  by  partaking  of  some  cus¬ 
tard  flavoured  with  the  leaves  of  the  laurel,  and  were  ill  for  three 
days.  A  girl  of  six  and  a  boy  of  five  years  of  age  fell  into  a  profound 
sleep,  out  of  which  they  could  not  be  roused  for  ten  hours.  (Med.  Jur. 
ii.  402.)  It  is  often  employed  with  impunity ;  but  then  it  appears 
that  the  proportion  of  oil  and  prussic  acid  is  liable  to  vary  with  the 
age  of  the  leaf.  Dr.  Christison  states  that  he  has  found  ten  times  as 
much  oil  in  the  young  as  in  the  old  leaves,  when  both  were  gathered 
in  May  and  June.  (Op.  cit.  788.) 

Cases  of  poisoning  by  laurel-water  are  not  common,  and  generally 
arise  from  accident.  In  a  former  part  of  this  work,  I  have  referred 
to  the  memorable  trial  of  Captain  Donellan,  in  1781,  on  a  charge  of 
poisoning  Sir  T.  Boughton,  by  this  liquid.  This  trial  is  of  great 
interest  to  the  medical  jurist.  The  prisoner,  it  is  supposed,  substituted 
for  a  purgative  draught,  two  ounces  of  laurel  water.  Admitting  that 
the  laurel  water  had  no  greater  strength  than  that  just  now  assigned 
to  it,  the  deceased  must  have  taken  2*4  grains  of  pure  hydrocyanic 
acid,  a  quantity  equal  to  fifty  drops  of  Scheele’s  prussic  acid.  The 
draught  was  administered  to  the  deceased  by  his  mother,  Lady 
Boughton ;  she  perceived  that  it  smelt  strongly  of  bitter  almonds — 
the  only  evidence  of  the  probable  nature  of  the  poison  ;  for  the  original 
draught,  containing  rhubarb,  jalap,  spirits  of  lavender,  and  nutmeg 
water,  would  have  had  no  such  smell.  The  following  were  the  symp¬ 
toms  :  “In  about  two  minutes  after  swallowing  the  draught,  the 
deceased  appeared  to  struggle  very  much,  as  if  to  keep  it  down,  and 
had  ‘  a  rattling  and  gurgling’  at  his  stomach.  In  about  ten  minutes, 
he  seemed  inclined  to  doze,  and  in  about  five  minutes  afterwards,  he 
was  found  with  his  eyes  fixed  upwards,  his  teeth  clenched,  and  froth 
running  out  of  his  mouth.”  He  died  in  half  an  hour  after  swallowing 
the  draught.  The  post-mortem  examination  proved  nothing  (ante, 
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p.  117) ;  no  poison  was  detected  in. the  body,  but  the  inspection  was 
not  made  until  eleven  days  after  death. 

In  making  every  allowance  for  such  coincidences,  in  the  superven¬ 
tion  of  fatal  disease  at  the  time  of  taking  medicine  or  food,  as  have 
elsewhere  been  pointed  out,  I  do  not  think  there  is  any  reason  to  doubt 
that  in  this  case  the  deceased  was  poisoned  and  the  prisoner  properly 
convicted.  It  has  been  urged  that  the  medical  evidence  was  of  itself 
insufficient ;  and  that  without  the  moral  circumstances,  the  charge  of 
poisoning  could  not  have  been  made  out.  But  it  is  impossible  to 
divide  evidence  in  this  way  ;  it  is  like  separating  two  series  of  circum¬ 
stances  in  presumptive  evidence,  either  of  which  taken  singly  may 
be  weak,  but  when  taken  together,  become  strong.  Many  convictions 
on  medico-legal  trials  for  murder  by  poisoning,  would  not  have  oc¬ 
curred  if  the  fact  had  rested  on  moral  or  on  medical  evidence  alone. 

In  Donellan’s  case,  the  medical  evidence  was  strong,  whether  we  regard 
the  time  of  the  occurrence  of  symptoms,  their  character,  or  the  period 
within  which  death  took  place.  To  exclude  all  notion  of  these  effects 
depending  on  a  draught  just  before  taken,  and  having  the  decided 
odour  of  a  liquid  known  to  be  capable  of  producing  them  ;  an  odour 
which  the  originally  prescribed  draught  could  not  possibly  have  had, — 
and  to  refer  them  to  a  disease,  unusual  in  so  young  a  subject,  and  un¬ 
likely  to  have  caused  death  so  rapidly,  or  under  the  symptoms 
witnessed,  is  to  create  impunity  for  the  cunning  and  skill  often  dis¬ 
played  in  murder  by  poison.  Direct  evidence  can  rarely  be  obtained 
in  such  cases, — the  murderer,  unless  insane,  does  not  proclaim  to  the 
world  his  intention  to  poison  another,  nor  the  nature  of  the  poison 
used,  nor  does  he  administer  it  openly.  Every  minute  circumstance, 
therefore,  requires  the  closest  watching  and  analysis,  if  we  wish  to 
prevent  by  punishment,  this  most  detestable  crime.  In  several  cases, 
which  have  occurred  since  that  of  Donellan,  the  medical  evidence  of 
poisoning  has  not  been  stronger ;  but  taken,  as  it  always  ought  to  be, 
with  moral  circumstances,  it  has  been  held  sufficiently  strong  by  Courts 
of  Law  for  a  conviction  of  the  accused  party. 

The  following  is  a  recent  instance  of  poisoning  by  laurel-water.  About 
half  a  teaspoonful  of  a  mixture,  consisting  of  four-fifths  cherry-laurel  ) 
water,  was  given  by  mistake  to  an  infant  eight  months  old.  The  child  j 
threw  its  head  back,  was  convulsed,  and  died  in  a  few  seconds.  The  i 
laurel-water  taken  in  this  case,  is  said  to  have  been  stronger  than  usual.  > 
The  body  was  inspected  twenty-four  hours  after  death.  Nothing  was  ii 
observed  in  the  brain  and  spinal  marrow,  but  the  stomach  contained  fi 
two  teaspoonfuls  of  a  yellowish  liquid  without  odour ;  and  its  mucous  ji 
membrane  was  injected  towards  the  greater  curvature.  No  trace  of  I; 
prussic  acid  was  found  in  the  contents,  but  the  poison  was  easily  { 

detected  in  the  liquid  remaining  in  the  phial.  (Med.  Gaz.  Jan.  1843.)  ( 

The  next  case  is  remarkable  chiefly  from  the  circumstance  of  the  » 
symptoms  coming  on  very  slowly.  A  man  swallowed  one  morning  an  j 

ounce  and  a  half  of  laurel  water.  No  symptoms  appeared  until  three  i 
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hours  afterwards.  There  was  then  a  numbness  of  the  hands  and  feet, 
drooping  of  the  head,  and  involuntary  expulsion  of  the  urine  and  feces, 
The  extremities  became  cold,  and  he  lost  all  power  over  them,  although 
the  sensibility  was  retained.  The  pulse  was  small :  there  was  perfect 
consciousness.  He  gradually  became  weaker,  and  died  the  same 
evening.  On  inspection  the  only  remarkable  appearance  was — that 
the  blood  was  viscid  and  of  a  dark  colour.  There  was  no  odour  of 
bitter  almonds.  (Canstatt,  Jahresbericht,  1844,  v.  289).  This  is  an 
anomalous  case  :  it  is  quite  unlike  the  effects  produced  by  laurel- water. 

In  death  from  over-doses  of  this  water,  the  symptoms  and  appear¬ 
ances  are  precisely  the  same  as  in  poisoning  by  diluted  prussic  acid. 
The  same  treatment  is  required  (ante,  page  674). 

Analysis. — The  odour  of  the  water  is  sufficient  to  identify  it,  but  this 
will  not  prove  that  it  contains  prussic  acid.  In  order  to  obtain  this  proof, 
it  must  be  submitted  to  aualysis.  The  following  is  the  result  of  the 
examination  of  a  very  weak  specimen  -. — Nitrate  of  silver  produced  no 
perceptible  effect  with  one  drachm  of  it  when  the  liquids  were  mixed, 
nor  could  any  Prussian  blue  be  procured  from  a  like  quantity  by  the 
use  of  the  iron-test.  One  drop  of  hydrosulphuret  of  ammonia, 
added  to  three  drops  of  the  water,  gave  the  clearest  evidence  of  prussic 
acid  by  the  production  of  the  red  sulphocyanate  of  iron,  when  the  per¬ 
sulphate  was  added  to  the  evaporated  residue.  Prom  five  to  ten  drops 
placed  in  a  watch-glass,  produced  no  film  (by  the  vapour)  on  nitrate 
of  silver  after  the  lapse  of  twenty  minutes  :  in  the  same  period  of 
time,  one  drop  of  hydrosulphuret  of  ammonia  absorbed  the  vapour, 
and  left,  on  evaporation,  a  perceptible  quantity  of  sulphocyanate. 
Prussic  acid  is  also  thus  easily  detected  by  the  sulphur-test  in  the 
bruised  shoot  of  the  laurel.  The  strength  of  this  water  is  so  variable, 
that  it  admits  of  no  safe  comparison  with  prussic  acid  :  each  specimen 
requires  to  be  separately  examined.  An  aqua  lauro-cerasi  is  used  in 
the  Dublin  and  Edinburgh  Pharmacopoeias.  The  French  codex 
prescribes  the  dose  of  from  ten  to  forty  drops  every  two  hours. 
(Pharm.  Jour.  Feb.  1846,  372.) 

The  distilled  water  of  the  leaves  of  the  Acacia  contains  prussic 
acid.  The  water  has  a  strong  smell  of  bitter  almonds,  and  eight 
ounces  of  it,  precipitated  by  nitrate  of  silver,  yielded  4‘15  grains  of 
cyanide.  The  dried  leaves  gave  no  prussic  acid  on  distillation.  The 
leaves  of  the  peach  yield  a  water  as  strong  as  that  of  the  laurel.  The 
distilled  water  of  the  leaves  of  the  Sweet  almond  contains  prussic  acid. 
Zeller  found  that  one  ounce  gave  O' 575  grains  of  cyanide  of  silver. 
The  flower  of  the  common  lilac  is  also  said  to  yield  traces  of  this 
poison. 

NOYAU,  CHERRY  RATAFIA. 

These,  and  all  other  liqueurs  having  the  smell  of  bitter  almonds,  are 
considered  to  be  poisonous  when  taken  in  large  doses.  The  quantity  of 
prussic  acid  present  in  them  is  liable  to  vary ;  it  may  be  separated  by 
distillation  at  a  gentle  heat,  and  then  tested.  I  have  found  that  an  ounce 
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and  a  half  of  good  noyau,  having  a  strong  oduur  and  flavour,  yielded 
when  distilled  to  two-thirds,  scarcely  a  trace  of  prussic  acid  either 
by  the  silver  or  iron  test.  It  had  been  kept  some  years  in  a  well- 
corked  bottle.  An  equal  quantity  of  cherry  ratafia,  similarly  treated, 
gave  me  no  ponderable  quantity  of  Prussian  blue. 

There  are  other  plants,  the  leaves  and  kernels  of  which  yield 
prussic  acid ;  these  are,  the  Bird-cherrv,  the  Peach,  Nectarine,  Damson, 
Mountain-ash,  Apricot,  and  the  seeds  of  apples  and  pears.  I  have  ex¬ 
amined  the  seeds  of  oranges  and  figs,  but  have  found  none  ;  nor  could 
I  obtain  the  slightest  trace  of  prussic  acid  from  the  distillation  of  three 
hundred  grains  of  the  sweet  almond.  The  quantity  produced  from  the 
seeds  of  apples  has  been  much  exaggerated.  I  found  that  the  seeds  of 
ten  common  apples  distilled  with  water,  with  their  skins  unbroken , 
yielded  not  a  trace  of  prussic  acid.  When  reduced  to  a  fine  pulp  and 
distilled  with  a  small  quantity  of  water, — nitrate  of  silver  scarcely 
rendered  the  liquid  cloudy,  and  the  quantity  of  Prussian  blue  obtained 
from  the  whole,  was  so  small  that  it  was  difficult  to  assign  an  estimate 
to  its  weight.  Taking  it  at  the  maximum  it  could  not  have  exceeded 
the  150th  part  of  a  grain  !  The  experiment  was  repeated  with  a  like 
result.  I  should  much  doubt,  from  my  experiments,  whether  the 
seeds  of  twenty  apples  would  yield  so  much  prussic  acid  as  one  bitter 
almond.  The  apples  for  these  experiments  were  procured  indis-  j 
criminately  from  a  public  market.  It  is  possible  that  the  proportion  f 
of  prussic  acid  obtained  may  vary  in  different  apples,  but  it  must  be  | 
in  all  cases  small ;  and  in  no  case  is  it  likely  to  be  formed  unless  the  i 
seeds  are  bruised  or  well  masticated.  (See  Med.  Ga^.  xxxvi.  p.  828.) 

It  is  also  a  fair  question,  whether,  unless  the  seeds  were  picked  out  and  j, 
eaten  separately,  a  person  would  not  die  from  the  mechanical  effects  of  b 
the  apples  before  the  prussic  acid  could  be  evolved  in  sufficient  Ip 
quantity  to  do  injury  to  him ! 

CHERRY  AND  PEACH  KERNELS, 

Fresh  and  dried  cherries,  as  well  as  the  kernels  and  stones,  yield  f » 
prussic  acid  by  distillation.  The  quantity  yielded  by  the  pidp  of  the  if 
cherry  is  exceedingly  small,  amounting  to  mere  traces,  but  it  is  much  || 
greater  in  the  stones  and  kernels.  From  sixteen  ounces  of  cherry-stone  to: 
water,  Geiseler  obtained  T9  grains  of  cyanide  of  silver ;  and  from  pi 
cherry-kernel  water,  the  kernels  being  to  the  water  as  1  :  8  by  weight,  in 
the  cyanide  of  silver  obtained  from  sixteen  ounces,  was  equal  to  236  ij'S 
grains.  Twelve  ounces  of  the  kernels  yielded  T  grains  of  hydro- 
cyanic  acid ;  but  the  proportion  of  prussic  acid  yielded  by  the  same  |fe 
weight  of  cherry  stones ,  according  to  Geiseler,  was  not  more  than  2‘3  j: 
grains.  (Pharm.  Jour.  Feb.  1846,  372.)  These  kernels  bruised  are.i 
much  employed  for  the  purpose  of  giving  a  flavour  to  alcoholic  liquids,  la, 
It  is  not  often  that  they  are  used  in  such  quantity  as  to  occasion  acci-  jus 
dents :  but  the  following  case,  the  details  of  which  are  somewhat  im-  i 
perfectly  given,  will  show  that  the  eating  of  a  large  quantity  of  the."  I 
kernels  may  operate  fatally. 
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A  girl  aged  five  years  ate  a  considerable  quantity  of  tbe  kernels  of 
sweet  cherries  (prunus  avium).  Her  brother  (a  few  years  older  than 
herself),  also  ate  some.  After  the  lapse  of  a  few  hours,  symptoms  of 
poisoning  appeared.  When  a  medical  man  was  called  the  nest  day, 
he  found  the  girl  in  such  a  stupor,  that  she  could  not  be  roused.  The 
eyes  were  closed,  pupils  considerably  dilated,  the  skin  moist  and  hot, 
respiration  exceedingly  hurried,  pulse  small  and  quick,  urine  and  faeces 
discharged  involuntarily  ;  the  child  very  restless.  An  effervescing 
mixture  was  ordered  internally,  and  cold  fomentations  to  the  head 
externally ;  after  a  few  hours,  vomiting  of  a  greenish  mass  ensued,  and 
was  followed  by  retching,  which  continued  until  death ;  the  body  was 
spasmodically  drawn  backwards.  The  illness  lasted  forty  hours.  On 
a  post-mortem  examination,  the  stomach  was  found  intensely  reddened ; 
the  intestines  were  strictured  and  invaginated,  but  there  was  not  any 
inflammation.  The  liver,  spleen,  and  large  vessels,  contained  black 
tar-like  blood.  The  boy  who  had  eaten  fewer  cherry-kernels,  became 
likewise  ill,  but  recovered  in  the  course  of  a  month.  An  eruption, 
analogous  to  urticaria,  came  out  on  the  fore-arms  of  both  children  • 
they  were  both  perfectly  well  (according  to  the  statement  of  the  mother) 
before  eating  the  cherry -kernels,  and  no  other  cause  for  the  attack 
could  be  assigned.  The  kernel  of  the  prunus  avium  (cerasus  nigra) 
contains  amygdaline,  and  produces  prussic  acid  as  well  as  essential  oil 
in  the  stomach.  (Philadelphia  Med.  Exam.  July  1845,  490.) 

A  singular  case  of  poisoning  by  peach-kernels  has  been  communi¬ 
cated  to  me  by  Mr.  Hicks  of  Newington.  A  medical  man  swallowed 
half  an  ounce  of  liquid  made  by  digesting  gin  on  a  large  quantity  of 
peach-kernels,  tie  became  giddy  and  had  violent  constriction  of  the 
?  fauces  and  dimness  of  sight.  He  vomited  and  recovered.  The  bottle 
was  brought  to  me  by  Mr.  Hicks, — a  few  drops  of  the  liquid  contained 
in  it,  yielded  only  a  faint  trace  of  prussian  blue.  The  kernels  weighed 
124  grains ;  they  were  large  and  the  skins  entire.  All  the  prussic 
acid  must  have  been  extracted,  either  as  such  or  under  the  form  of 
amygdaline  ;  for  on  bruising  the  kernels  and  distilling  them  with  water 

I  not  a  particle  of  the  poison  could  be  procured  ! 

IATROPHA  MANIHOT. 

The  root  of  one  variety  of  this  West  Indian  plant,  known  under  the 
name  of  Bitter  Cassava,  contains  in  its  juice,  prussic  acid.  It  is, 
therefore,  when  recently  expressed,  highly  poisonous,  inducing  coma, 
convulsions,  and  death.  Prussian  blue  is  easily  obtained  from  the 
fresh  juice  by  the  iron-test  for  prussic  acid.  The  vegetable  principles 
of  the  plant,  evaporated  to  dryness,  form  what  is  called  Cassava-cake , 
which  is  not  only  inert,  by  reason  of  the  poison  being  volatilized,  but 
highly  nutritious.  The  starch  obtained  from  this  root  is  well  known 
under  the  name  of  Tapioca.  Neither  cassava  nor  tapioca  yields  any 
trace  of  prussic  acid. 
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CHAPTER  XL. 


NARCOTIC  POISONS  CONTINUED. — HYOSCYAMUS  NIGER.  SYMPTOMS 
AND  EFFECTS — CASES — LACTUCA  YIROSA  AND  SATIYA — LETTUCE- 
OPIUM —  SOLANUM  DULCAMARA  AND  NIGRUM — SOLANINE — CAM¬ 
PHOR — SYMPTOMS  AND  APPEARANCES — CASES — ANALYSIS — AL¬ 
COHOL — SYMPTOMS — EFFECT  OF  DILUTION — POISONING  BY  THE 

VAPOUR — DIAGNOSIS— FATAL  CASES  —  TREATMENT  —  ANALYSIS - 

ABSORPTION — POISONING  OF  ALCOHOLIC  LIQUIDS — ACTION  OF 
ETHER  AS  A  LIQUID— SYMPTOMS  AND  APPEARANCES — EFFECTS  OF 
ETHER- VAPOUR — CASES  OF  POISONING  BY— CHEMICAL  ANALYSIS — 
ABSORPTION  AND  ELIMINATION — ITS  ACTION  ON  THE  BLOOD. 


There  are  various  other  poisons  which,  from  their  acting  especially  upon 
the  brain  and  nervous  system,  require  consideration  under  this  division 
of  the  work.  They  are  very  rarely  used  for  the  purpose  of  destroying 
life,  but,  as  the  result  of  accident/  they  sometimes  give  rise  to  fatal 
effects. 


HYOSCYAMUS  NIGER. 


All  the  parts  of  this  plant,  which  is  commonly  known  under  the  d 
name  of  henbane,  are  poisonous.  The  seeds  produce  the  most  power-  h 
ful  effects,  then  the  roots,  and  lastly,  the  leaves.  The  vapour  evolved  fr 
from  the  fresh-cut  leaves,  has  been  known  to  produce  vertigo,  stupor,  x 
and  syncope.  In  small  or  medicinal  doses,  henbane  has  a  narcotic  fc 
action  ;  but  when  taken  in  large  doses,  it  produces  those  effects  usually  is 
assigned  to  the  narcotico-irritant  class. 

Symptoms  and  appearances. — The  best  summary  of  these  is 
given  by  Wibmer,  (Arzneimittel,  Art.  hyoscyamus  Niger.)  When 
the  dose  is  not  sufficient  to  destroy  life,  the  symptoms  are, — general 
excitement,  fulness  of  the  pulse,  flushing  of  the  face,  weight  in  the  head,  i 
giddiness,  loss  of  power  and  tremulous  motion  of  the  limbs,  somnolency, 
dilatation  of  the  pupils,  double  vision,  nausea  and  vomiting.  After  a 
time  these  symptoms  pass  off,  leaving  the  individual  merely  languid,  i 
When  a  large  quantity  of  the  root  or  leaves  has  been  eaten,  an  accident  i  !i 
which  has  occurred  from  the  plant  having  been  mistaken  for  other! 
vegetables,  then  other  and  more  serious  effects  are  manifested.  In 
addition  to  the  above  symptoms  in  an  aggravated  form,  there  will  be 
loss  or  incohcrency  of  speech,  delirium,  confusion  of  thought,  insen¬ 
sibility,  coma,  and,  sometimes,  a  state  resembling  insanity  ;  the  pupils 
are  dilated,  and  insensible  to  light,  there  is  coldness  of  the  surface,  cold 
perspiration,  loss  of  power  in  the  legs,  alternating  with  tetanic  rigidity 
and  convulsive  movements  of  the  muscles,  the  pulse  small,  frequent, 
and  irregular,  the  respiration  deep  and  laborious.  Occasionally  there 
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is  nausea,  with  vomiting  and  diarrhoea.  Death  takes  place  in  a  few 
hours  or  days,  according  to  the  severity  of  the  symptoms.  The  special 
effect  of  this  poisonous  plant  is  manifested  in  its  tendency  to  produce 
a  general  paralysis  of  the  nervous  system.  As  an  instance  of  the  sin¬ 
gular  train  of  symptoms  occasionally  produced  by  it,  Dr.  Houlton 
states,  that  in  a  monastery  where  the  roots  had  been  eaten  for  supper 
by  mistake,  the  monks  who  partook  of  them  were  seized  in  the  night 
with  the  most  extraordinary  hallucinations,  so  that  the  place  became 
like  a  lunatic  asylum.  One  monk  rang  the  bell  for  matins  at  twelve 
o’clock  at  night :  of  those  of  the  fraternity  who  attended  to  the  sum¬ 
mons,  some  could  not  read,  some  read  what  was  not  in  the  book,  and 
some  saw  the  letters  running  about  the  page  like  so  many  ants ! 
(Lancet,  July  6,  1844,  479.) 

When  the  extract  or  decoction  is  introduced  into  the  rectum,  or 
applied  externally  to  a  wound,  similar  effects  are  observed  to  follow. 

After  death  there  is  a  general  congestion  of  blood  in  the  venous 
system,  especially  in  the  brain :  the  lungs  are  gorged.  There  are 
commonly  no  marks  of  irritation  in  the  alimentary  canal. 

Among  the  reported  cases  of  poisoning  by  hyoscyamus  is  the  follow¬ 
ing.  A  woman  collected  in  a  field,  a  quantity  of  the  root  by  mistake  for 
parsnips.  They  were  boiled  in  soup,  of  which  nine  persons  in  the 
family  partook  without  remarking  any  particular  taste.  Very  shortly 
afterwards,  the  whole  of  these  persons  felt  uneasy,  and  complained  of 
a  bitter  acrid  taste  in  the  mouth,  with  nausea.  The  pupils  of  the  eyes 
were  dilated,  and  there  was  indistinctness  of  vision.  These  symptoms 
were  followed  by  great  restlessness,  convulsions,  and  continued  delirium. 
The  patients  successively  lost  the  power  of  vision,  hearing  and  voice, 
and  were  affected  with  stupor  and  insurmountable  somnolency.  (Ed. 
Med.  and  S.  J.  Oct.  1844,  562.) 

Orfila  relates  the  cases  of  two  men  who  ate  the  young  shoots  of  the 
plant.  The  first  effect  was,  that  the  earth  seemed  to  pass  from  under 
them  :  the  tongue  became  paralysed,  and  their  limbs  cold,  torpid, 
paralysed,  and  insensible  ;  the  arms  in  a  state  of  spasmodic  action,  the 
pupils  were  dilated,  the  look  was  fixed  and  vacant,  respiration  difficult, 
the  pulse  small  and  intermittent.  Besides  these  symptoms,  there  was 
risus  sarclonicvs,  with  delirium  ;  and  the  jaws  were  spasmodically 
closed.  Under  treatment,  the  men  recovered  in  the  course  of  two 
days.  (Op.  cit.  ii.  264.)  A  decoction  of  the  plant,  introduced  as  an 
enema,  produced  somewhat  similar  symptoms,  although  in  a  less  severe 
form.  The  patient  appeared  in  this  instance  as  if  attacked  with  apo¬ 
plexy,  except  that  there  was  no  stertorous  breathing. 

There  are  no  data  by  which  we  can  determine  the  relative  activity 
of  Hyoscyamus.  In  powder  the  medicinal  dose  of  the  leaves  is  from 
five  to  ten  grains;  of  the  seeds,  from  three  to  eight  grains.  The 
dose  of  the  tincture  is  from  half'  a  drachm  to  two  drachms,  and  of  the 
extract,  from  five  to  ten  grains ;  but  this  preparation  is  more  likely 
to  vary  in  strength  than  any  of  the  others.  Dr.  Burder  states,  that  he 
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lias  observed  great  inconvenience  to  follow  from  a  dose  of  ten  minims 
of  the  tincture  repeated  every  six  hours.  After  three  or  four  doses 
there  was  pain,  with  oppression  of  the  head.  Ten  minims  given  in 
equal  doses  at  an  interval  of  six  horns,  were  followed  by  pain  of  the 
head,  flashing  of  light  before  the  eyes,  and  delirium.  (Lancet,  July  6, 
1844,  480.)  There  may  be,  as  in  the  case  of  opium,  an  idiosyncrasy 
with  respect  to  this  drug. 

One  fatal  case  of  poisoning  by  the  roots  is  quoted  by  Orfila,  and 
another  by  the  leaves,  by  Wibmer.  Twenty  seeds  have  produced  com¬ 
plete  delirium,  (Wibmer,  Op.  cit.  147),  and  the  same  writer  states, 
that,  in  one  instance,  very  alarming  symptoms  were  caused  by  seven 
grains  of  the  extract  (154).  The  poisonous  properties  of  the  plant  are 
affected  by  soil  and  season.  They  are  most  developed  .in  it,  while  the 
seeds  are  being  formed. 

Treatment. — The  speedy  expulsion  of  the  poison  by  emetics. 

Analysis. — The  poisonous  properties  of  Hyoscyamus  are  known  to 
be  owing  to  a  crystalline  alkaloidal  body,  which  is  called  Hyoscyamia. 

It  is  very  difficult  of  extraction.  The  crystals  have  a  silky  lustre, — 
they  are  not  very  soluble  iu  water,  but  are  easily  dissolved  by  alcohol 
and  ether.  It  has  an  alkaline  reaction,  and  its  solution  is  precipitated 
by  tannin.  It  has  an  acrid  disagreeable  taste,  resembling  that  of 
tobacco.  It  is  highly  poisonous,  and  causes  dilatation  of  the  pupils. 
When  the  vegetable  has  been  eaten,  it  can  be  identified  only  by  its  ij 
botanical  characters.  The  seeds  are  very  small  and  hard,  they  axe  I 
honeycombed  on  the  surface,  and  may  easily  be  confounded  with  those  i> 
of  belladonna. 

There  are  other  varieties  of  this  plant  which  are  also  poisonous. 

LACTUCA. 

The  two  species  of  lettuce,  known  under  the  names  of  lactuca  ii 
sativa  and  virosa,  contain  a  principle  which  is  possessed  of  feebly  : 
narcotic  properties.  Orfila  has  found  that  the  extract  prepared  by 
evaporation  at  a  low  temperature,  acts  upon  the  brain  and  nervous  1 
system  of  animals ;  although  very  large  doses  were  required  for  the  ) 
production  of  narcotic  effects.  There  is  no  record  of  these  plants  having  i 
exerted  a  poisonous  action  in  the  human  subject. 

Analysis.— The  inspissated  juice  of  the  lettuce,  is  well  known 
under  the  name  of  lactucarium  or  lettuce-opium.  The  Lactuca 
Virosa  yields  three  times  as  much  as  the  Lactuca  Sativa ;  and  half  a 
grain  of  it,  according  to  Dr.  Fisher,  is  equivalent  to  two  or  three  grains  i 
of  that  obtained  from  the  Lactuca  Sativa.  (Med.  Gaz.  xxv.  862.)  The  [ ! 
juice,  when  it  first  escapes,  is  of  a  milky-white  hue,  but,  in  drying,  it 
forms  an  extract  in  small  irregular  dry  masses  of  a  brown  colour,  a 
bitter  taste,  and  with  an  odour  similar  to  that  of  opium.  It  has 
a  weak  narcotic  action  when  given  in  doses  of  from  five  to  twenty 
grains.  It  varies  much  in  strength.  Wibmer  found  that  two  grains 
eaused  headache  and  somnolency.  (Op.  cit.  200.)  By  the  smell  only, 
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it  is  liable  to  be  mistaken  for  opium.  It  is  but  little  soluble  in  water, 
and  after  long  boiling,  it  forms  a  brown  turbid  solution  which  gives  a 
greenish  tint  with  sesquichloride  of  iron.  It  therefore  contains  no 
meconic  acid.  On  examining  a  good  specimen  I  have  not  found  any 
trace  of  morphia.  This  shows  that  the  odour  of  opium  may  exist  in 
substances  which  do  not  contain  meconate  of  morphia.  Nitric  acid 
gives  a  yellowish  tinge  to  the  decoction,  as  it  does  to  most  other 
vegetable  solutions.  It  is  bitter  to  the  taste,  which  appears  to  be 
owing  to  the  presence  of  a  bitter  principle  called  lactucin,  upon 
which  its  feebly  narcotic  properties  probably  depend.  There  are  no 
tests  for  lactucarium,  further  than  the  colour,  the  opiate  odour  with 
the  want  of  solubility,  and  the  absence  of  the  other  chemical  characters 
of  opium.  In  the  plant,  it  is  combined  with  malic  acid,  potash,  and 
resin.  (Fisher,  loc.  cit.) 

SOLANUM. 

There  are  two  species  of  this  plant — the  Solanum  Dulcamara, 
Bitter-sweet  or  Woody -nightshade,  which  has  a  purple  flower  and 
bears  red  berries  ;  and  the  Solanum  Nigrum,  or  Garden-nightshade, 
with  a  white  flower  and  black  berries.  Dunal  gave  to  dogs  four  ounces 
of  the  aqueous  extract,  and,  in  another  experiment,  180  ripe  berries 
of  the  Dulcamara,  without  any  ill  effects  resulting.  On  the  other  hand, 
Floyer  states  that  thirty  of  the  berries  killed  a  dog  in  three  hours. 
(Wibmer,  op.  cit.  solanum.)  These  differences  may  perhaps  be  re¬ 
conciled  by  supposing  that  the  active  principle  So/ania,  on  which  the 
poisonous  properties  of  both  species  depend,  varies  in  proportion  at 
different  seasons  of  the  year.  In  one  instance  a  decoction  of  the  plant 
is  said  to  have  produced  in  a  man  dimness  of  sight,  vertigo,  and 
trembling  of  the  limbs, — symptoms  which  soon  disappeared  under 
slight  treatment.  Orfila  found  that  the  extract  of  Solanum  nigrum 
had  a  very  feeble  effect  as  a  poison  :  and  the  fatal  cases  reported  to 
have  been  caused  by  it,  are  perhaps  properly  referable  to  belladonna, 
for  which  it  may  have  been  mistaken.  The  single  death  from  Dulcamara 
reported  in  the  Registration  returns  for  1840,  may  have  been  due  to 
a  mistake  of  this  kind. 

Nevertheless  the  berries  of  the  Solanum  nigrum,  in  one  instance  at 
least,  produced  very  serious  effects  in  three  children  who  had  eaten 
them.  They  complaiued  of  headache,  vertigo,  nausea,  colic,  and  tenes  • 
mus.  There  was  copious  vomiting  of  a  greenish  coloured  matter,  with 
thirst,  dilated  pupils,  stertorous  respiration,  convulsions,  and  tetanic 
stiffness  of  the  limbs.  One  child  died  in  the  acute  stage  :  the  othefs 
died  apparently  from  secondary  consequences  during  treatment.  (Orfila, 
Op.  cit.  ii.  273.)  From  three  to  four  berries  of  this  plant  have  been 
found  to  produce  sleep. 

Analysis. — The  plants  can  only  be  identified  botanically  by  an  exa¬ 
mination  of  the  leaves  and  berries.  The  active  principle  in  both  is  an 
alkaloid,  sqlania,  which  is  itself  a  poison,  although  not  very  energetic. 
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Two  grains  of  the  sulphate  killed  a  rahbit  in  a  few  hours.  According 
to  Liebig,  this  poisonous  alkaloid  is  formed  in  and  around  the  shoot  of 
the  common  potato,  when  it  germinates  in  darkness  :  but  there  is  no 
evidence  that  the  potatoes  are  thereby  rendered  injurious.  Their  noxious 
properties  are  probably  due  to  other  causes,  (see  ante,  p.  531). 

There  are  a  few  other  vegetable  substances  which  will  here  require 
notice.  These  exert  a  special  action  on  the  brain  and  nervous  system, 
producing  confusion  of  intellect,  and  deadening  sensibility.  The  first 
of  these  is  Camphor. 


CAMPHOR. 


I  have  not  been  able  to  meet  with  any  case  in  which  Camphor  has 
caused  death  in  the  human  subject ;  hut  it  has  on  several  occasions 
produced  rather  alarming  symptoms,  and  would  probably  have  de¬ 
stroyed  life,  had  it  not  been  early  removed  from  the  stomach .  In  the 
few  cases  that  have  been  observed,  its  effects  were  somewhat  different, 
although  both  in  man  and  animals  they  wrere  referable  to  an  impres¬ 
sion  on  the  brain  and  nervous  system. 

Symptoms  and  appearances. — The  following  case  is  reported  by 
Mr.  IPallett,  of  Axminster.  A  woman  swallowed  in  the  morning  about 
a  scruple  of  camphor  dissolved  in  rectified  spirits  of  wine  and  mixed 
with  tincture  of  myrrh.  In  half  an  hour  she  was  suddenly  seized  with 
languor,  giddiness,  occasional  loss  of  sight,  delirium,  numbness,  tingling 
and  coldness  of  the  extremities,  so  that  she  could  hardly  walk.  The  pulse 
was  quick  and  respiration  difficult,  hut  she  suffered  no  pain  in  any  part. 
On  the  administration  of  an  emetic,  she  vomited  a  yellowish  liquid, 
smelling  strongly  of  camphor.  In  the  evening,  the  symptoms  were 
much  diminished,  but  she  had  slight  convulsive  fits  during  the  night. 
The  next  day  she  was  convalescent ;  the  dyspnoea,  however,  continued 
more  or  less  for  several  weeks.  The  dose  did  not  probably  exceed 
twenty  grains , — this  is  the  smallest  dose  of  camphor  which  appears 
to  have  been  attended  with  serious  symptoms.  A  man,  aged  thirty- 
nine,  swallowed  about  thirty-five  grains  of  powdered  camphor,  prepared 
for  lozenges.  In  twenty  minutes,  giddiness  and  dimness  of  sight 
came  on ;  and  he  fell  from  a  chair  in  a  kind  of  epileptic  fit,  which 
lasted  about  ten  minutes.  The  extremities  wrere  cold,  the  pulse  was 
frequent  and  scarcely  perceptible  : — when  roused  he  had  scarcely  power 
to  articulate.  A  quantity  of  a  clear  liquid,  smelling  strongly  of 
camphor,  was  drawn  off  by  the  stomach-pump.  The  man  did  not 
recover  for  a  week,  suffering  chiefly  from  general  exhaustion  and 
suppression  of  urine  :  this  latter  symptom  continued  more  or  less  for 
three  months  afterwards.  There  was  no  disorder  of  the  stomach  or 
bowels.  Dr.  Christison  refers  to  a  case  where  half  a  drachm  of 
camphor  given  in  an  injection  produced  numbness  of  the  scalp,  and 
other  nervous  symptoms.  In  two  other  instances  mentioned  by  him,  in 
each  of  which  forty  grains  had  been  taken,  the  symptoms  were  vertigo, 
chilliness,  convulsive  fits  and  delirium.  In  larger  doses,  symptoms  of 
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irritation  make  their  appearance.  Dr.  Siemerling  of  Stralsund,  relates 
that  a  man,  aged  sixty-nine,  swallowed  two  drachms  of  camphor,  in 
order  to  relieve  some  rheumatic  symptoms  under  which  he  was  labour¬ 
ing.  When  seen  three  hours  afterwards,  he  resembled  a  drunken 
person.  He  complained  of  burning  heat  in  the  mouth,  throat,  and 
stomach, — throbbing  in  the  head,  pains  in  the  course  of  the  spine  and 
a  ringing  in  the  ears, —  and  the  appearance  of  a  dazzling  light  before 
the  eyes :  these  symptoms  were  followed  by  subsultus  tendinum,  and 
insensibility.  In  this  state,  he  continued  for  an  hour  and  a  half, 
perspiring  profusely.  The  man  slowly  recovered ;  but  none  of  the 
camphor  appears  to  have  been  ejected  from  the  stomach.  (Wildberg’s 
Jahrbuch,  1837,  3  B.  4  H.)  In  a  case  reported  in  the  Medical 
Gazette,  (vol.  xi.  772,) — two  drachms  were  taken  by  a  physician,  and 
all  that  he  experienced  was,  lightness  in  the  head  with  great  exhilara¬ 
tion.  There  was  no  derangement  of  the  stomach  or  bowels.  He 
slept  profoundly  for  some  hours,  and  awoke  very  weak  and  exhausted. 
He  also  perspired  greatly  during  his  sleep.  It  is  difficult  to  draw  any 
conclusion  from  this  case,  as  the  quantity  taken  was  conjectural ;  and 
the  patient  was  not  seen  by  any  person,  while  labouring  under  the 
effects  of  the  poison.  M.  Raspail  has  lately  advocated  the  use  of  cam¬ 
phor  in  very  large  doses  as  a  universal  remedy  for  diseases.  This  rash 
practice  has  been  in  some  instances  attended  with  dangerous  effects.  A 
man  who  had  taken  in  divided  doses  about  sixteen  grains  in  twenty-four 
hours,  complained  of  a  sense  of  suffocation,  dyspnoea,  nausea,  and  great 
anxiety.  (Jour.  dePharmacie,  Fev.  1846,  121.)  In  the  same  journal 
three  other  cases  are  mentioned,  in  which  alarming  effects  followed  the 
injudicious  use  of  this  drug.  The  largest  dose  of  camphor  that  has  been 
taken,  was  in  a  case  which  occurred  to  Wendt,  of  Breslau.  Eight 
scruples  were  swallowed  by  a  drunkard,  dissolved  in  spirit.  The 
symptoms  were  vertigo,  dimness  of  sight,  delirium,  and  burning  pain 
in  the  stomach.  There  was  no  vomiting  .-  the  man  recovered  !  This 
case  shows,  that  camphor  cannot  be  regarded  as  a  very  active  poison. 
(Wibmer,  op.  cit.  iii.  212.)  In  Orfila’s  experiments  on  animals,  the 
mucous  membrane  of  the  stomach  was  found  inflamed  (ii.  493). 

Treatment. — The  free  use  of  emetics. 

Chemical  analysis. — The  camphor  would  probably  be  found  in 
the  state  of  lumps,  or  dissolved  in  spirit.  No  difficulty  would  occur  in 
identifying  this  substance,  except  perhaps  in  a  case  where  it  had  proved 
fatal  and  existed  in  the  contents  of  the  stomach.  Its  presence  would, 
however,  be  immediately  known  by  its  powerful  and  peculiar  odour, 
which  has  been  perceived  throughout  the  whole  body  in  dogs  poisoned 
by  it.  If  it  were  diffused  in  the  form  of  lumps  or  powder,  these  might 
he  easily  separated  from  the  contents,  owing  to  the  great  insolubility  of 
this  substance.  In  general,  it  might  be  expected  that  some  portions  would 
float  to  the  surface  of  water,  in  which  it  is  very  insoluble.  In  a  doubtful 
case,  the  solid  contents  of  the  stomach  should  be  concentrated  and 
treated  with  a  large  quantity  of  alcohol : — the  alcoholic  liquid  Altered, 
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and  the  camphor  separated  by  adding  water.  It  is  a  white  solid,— 
possessing  a  well  known  odour, — easily  dissolved  by  alcohol,  and  again 
separated  by  water, — entirely  volatile  without  residue,  and  burning  with 
a  rich  yellow  smoky  flame. 

ALCOHOL. 

The  only  form  of  poisoning  by  alcohol,  which  a  medical  jurist  has 
to  encounter,  is  that  which  arises  from  the  taking  of  large  quantities 
of  spirituous  liquors — such  as  gin,  whisky,  rum,  and  brandy.  The  two 
last-mentioned  compounds  contain  about  fifty-three  per  cent,  by 
measure  of  alcohol,  while  gin  and  whisky  are  rather  stronger, — gin 
containing  as  much  as  fifty-seven  per  cent. 

Symptoms  and  appearances. — A  large  quantity,  of  spirit  has 
been  known  to  destroy  life  immediately,  although  such  a  case  is  rare. 
Orfila  mentions  an  instance  in  which  a  man  died  immediately  from  the 
effects  of  a  large  dose  of  brandy.  (Op.  cit.  ii.  528).  In  general,  the 
symptoms  come  on  in  the  course  of  a  few  minutes.  There  is,  con¬ 
fusion  of  thought,  with  inability  to  stand  or  walk,  a  tottering  gait  and 
vertigo,  followed  by  coma.  Should  the  individual  recover  from  this 
state,  vomiting  and  sickness  supervene.  *  This  form  of  poisoning  pre¬ 
sents  some  singular  anomalies  : — thus  the  insensibility  may  come  on 
suddenly,  after  a  certain  period.  Dr.  Christison  met  with  a  case,  where  j 
the  individual  fell  suddenly  into  a  deep  stupor,  some  time  after  he  had 
swallowed  sixteen  ounces  of  whisky — there  were  none  of  the  usual 
premonitory  symptoms : — in  another  instance,  a  person  will  apparently  j 
recover  from  the  first  effects, — then  suddenly  become  insensible,  and  ( 
die  convulsed.  Convulsions  are,  however,  by  no  means  a  necessary  t 
attendant  on  poisoning  by  alcohol.  Orfila  makes  their  absence  a  ground 
of  diagnosis  between  poisoning  by  alcohol  and  opium  (Op.  cit.  ii.  530,)  | 

— and  Dr.  Ogston  only  observed  them  twice  out  of  many  cases :  the  ii 
subjects  in  these  two  instances  were  young.  In  poisoning  by  alcohol 
the  supervention  of  the  symptoms  is  not  commonly  so  rapid  as  to 
prevent  an  individual  from  performing  locomotion  or  certain  acts  of 
volition.  The  more  concentrated  the  alcohol,  the  more  rapidly  are  the  |[ 
symptoms  induced,  and  they  are  then  more  severe  in  their  character.  1 
Diluted  alcohol  generally  produces  the  stage  of  excitement  before  ll 
stupor,  while  in  the  action  of  concentrated  alcohol  there  may  be  pro-  o 
found  coma  in  a  few  minutes.  This  appears  to  indicate  an  action  by  |f 
sympathy  on  the  nervous  system  ;  as  the  diluted  alcohol  is  in  a  con-  ii 
dition  most  favourable  to  absorption.  Alcohol  may  act  as  a  poison  by  ; 
its  vapour.  If  the  concentrated  vapour  be  respired,  it  will  produce  the  1} 
usual  effects  of  intoxication.  It  is  generally  known  that  persons  who  ii 
have  been  for  the  first  time  employed  in  bottling  spirits,  are  easily  in-  ( 
toxicated  by  the  alcoholic  vapour.  There  is  a  case  on  record  in  which  l 
a  child  two  years  of  age,  was  thrown  into  an  apoplectic  stupor  by  the  i 
alcoholic  vapour  of  Eau  de  Cologne.  In  this  way  a  child  might  be 
destroyed,  and  no  trace  of  the  poison  be  found  in  the  stomach. 
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Diagnosis. — It  is  necessary  to  make  a  distinction  between  the  effects 
of  alcohol,  and  the  symptoms  arising  from  concussion  of  the  brain,  or 
poisoning  by  opium.  With  respect  to  concussion  it  can  only  be 
confounded  with  the  more  advanced  stage  of  poisoning  by  alcohol,  i.  e. 
where  there  is  profound  coma.  Intoxication  may  in  general  be  easily 
distinguished  by  the  odour  of  the  breath,  for  so  long  as  the  symptoms 
last,  the  alcohol  passes  off  by  the  lungs.  If  there  be  no  perceptible 
odour  of  any  alcoholic  liquid,  the  presumption  is  that  the  symptoms 
are  not  due  to  intoxication.  When  the  alcoholic  odour  is  perceptible, 
they  may  still  be  combined  with  the  effects  of  concussion — a  fact  which 
can  only  be  cleared  up  by  a  history  of  the  case,  or  a  careful  examination 
of  the  head  for  marks  of  violence.  In  poisoning  by  opium  there  will 
be  a  strong  smell  of  this  drug  in  the  breath,  the  symptoms  come  on 
more  gradually,  and  are  marked  by  stupor,  passing  into  complete 
lethargy,  with  perfect  inability  to  walk.  In  poisoning  by  alcohol  there 
is  either  very  great  excitement  some  time  before  the  stupor,  which  comes 
on  suddenly,  or  the  individual  is  found  in  a  state  of  deep  coma  a  few 
minutes  after  having  taken  the  poison.  In  poisoning  by  opium 
the  face  is  pallid,  and  the  pupils  are  contracted : — in  poisoning  by 
alcohol  the  face  especially,  if  there  be  excitement,  is  more  commonly 
flushed,  and  the  pupils  are  generally  dilated.  Another  fact  to  notice  is, 
that  while  perfect  remissions  are  rare  in  poisoning  by  opium,  the  indi¬ 
vidual,  in  poisoning  by  alcohol,  frequently  recovers  his  senses  and  dies 
subsequently.  When  coma  has  supervened,  the  patient  may  be  roused 
by  a  loud  noise  or  a  violent  shock  in  either  case,  and  it  is  very  difficult 
under  these  circumstances  to  draw  a  well-marked  distinction.  The 
odour  of  the  breath,  or  an  examination  of  the  fluid  drawn  from  the 
stomach  by  the  pump,  will  at  once  lead  to  a  diagnosis  :  but  the  treat¬ 
ment  is  the  same  in  both  cases. 

In  respect  to  j post-mortem  appearances :  the  stomach  has  been 
found  inflamed, — the  mucous  membrane  having  been  in  one  case  of 
a  bright  red,  and  in  another  of  a  dark  red-brown  colour.  When 
death  has  taken  place  rapidly,  there  will  be  a  strong  odour  of 
spirits  in  the  contents ;  but  this  may  not  be  perceived,  if  many  hours 
have  elapsed  before  the  inspection  is  made.  The  brain  is  found 
congested,  and,  in  some  instances,  there  is  effusion  of  blood  or  serum 
beneath  the  membranes.  In  a  case,  observed  by  Dr.  Geoghegan,  in 
which  a  pint  of  spirits  had  been  taken,  and  proved  fatal  in  eight  hours, 
black  extravasation  was  found  on  the  mucous  membrane  of  the  stomach ; 
but  no  trace  of  alcohol  could  be  detected  in  the  contents.  (Dub.  Med. 
Press,  i.  293.)  A  very  good  account  of  the  post-mortem  appearances 
has  been  published  by  Dr.  Nicol,  of  Inverness.  A  man,  aged  26,  drank 
a  large  quantity  of  whisky  with  some  friends.  While  returning  home, 
he  appeared  much  intoxicated,  fell,  uttered  a  few  words,  and  imme¬ 
diately  became  quite  insensible.  His  companions  supposing  him  to  be 
drunk,  carried  him  home  and  placed  him  in  bed,  where  he  was  found 
dead  the  following  morning.  The  body  was  inspected  seven  hours 
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afterwards.  The  skin  of  the  back  and  depending  parts  was  livid ;  and 
under  the  angles  of  the  jaws  and  along  the  sides  of  the  neck,  of  a  deep 
purple  colour.  The  thoracic  viscera  were  healthy  •  the  gastric  veins 
distended,  and  the  liver  congested.  On  opening  the  stomach  there 
was  an  odour  of  ardent  spirits.  The  mucous  membrane  from  about 
half  way  up  the  oesophagus,  and  for  about  eighteen  inches  along  the 
intestines,  was  found  highly  injected.  The  corrugated  part  of  the 
mucous  membrane  of  the  stomach  was  of  a  deep  crimson  colour. 
There  was  general  congestion  of  the  vessels  of  the  brain  and  mem¬ 
branes.  The  individual  had  obviously  died  from  apoplexy,  brought  on 
by  the  dose  of  alcohol  (Lond.  and  Ed.  Mon.  Jour.  June,  1844.) 

The  quantity  required  to  destroy  life  cannot  be  very  well  deter¬ 
mined,  as  it  depends  on  the  age  and  habits  of  the  party.  A  boy, 
aged  seven,  was  killed  by  taking  two  wine-glassfuls  of  brandy. 
Death  may  take  place  in  a  few  minutes,  or  not  until  after  the  lapse 
of  several  days.  The  shortest  fatal  case  which  I  have  found  reported, 
excepting  that  above  quoted  from  Orfila,  was  that  of  a  man  who  died 
in  half  an  hour  after  swallowing  a  bottle  of  gin  for  a  wTager.  This 
occurred  in  London  in  1839  :  in  a  quarter  of  an  hour  after  taking  the 
gin  he  appeared  intoxicated  ; — he  soon  became  insensible,  and  died  in 
half  an  hour ,  although  a  large  quantity  of  the  spirit  had  been  removed 
by  the  stomach-pump.  In  general,  if  the  case  proves  fatal,  death 
takes  place  within  twenty-four  hours.  Alcohol,  it  must  be  remembered, 
may  destroy  life  indirectly,  i.  e.  by  exciting  an  attack  of  congestive 
apoplexy  in  those  who  are  predisposed  to  this  disease.  An  instance  of 
this  mode  of  operation  has  been  related  above. 

Cases.— The  following  case  occurred  in  1840.  A  boy,  aged  seven, 
swallowed  about  three  ounces  of  brandy  : — shortly  afterwards  he  was 
observed  to  stagger, — he  wus  sent  to  bed  and  vomited  violently.  In 
about  four  hours  he  got  up  and  sat  by  the  fire ;  his  head,  face,  and  neck 
w7ere  very  red,  and  he  wras  in  a  profuse  perspiration.  Half  an  hour 
afterwards  he  wras  found  perfectly  insensible,  strongly  convulsed,  and 
the  skin  cold.  He  died  in  about  thirty  hours. 

As  a  remarkable  contrast  to  this  case  may  be  mentioned  that  of  a 
little  girl,  aged  seven,  admitted  into  the  Westminster  Hospital  in 
December  1846,  who  recovered  from  a  much  larger  dose  of  an 
alcoholic  liquid.  As  nearly  as  could  be  ascertained,  this  child 
swnllowed  eight  ounces  of  undiluted  rum  during  the  absence  of  her 
parents  from  the  room.  Five  minutes  afterwards  they  found  her 
lying  on  the  floor  insensible.  On  admission,  twenty  minutes  after 
taking  the  rum,  she  was  perfectly  comatose, — the  countenance  pallid  li 
and  bedewred  with  perspiration,  pupils  much  contracted,  extremities 
relaxed,  pulse  quick  and  jerking,  skin  cool  and  moist ;  respiration 
not  accelerated,  and  scarcely  perceptible.  The  stomach-pump  was 
used,  and  the  tepid  water  employed  came  awray  with  a  strong  spirituous 
odour.  The  child  wras  temporarily  roused  from  its  comatose  state  by 
cold  affusion  applied  by  means  of  a  watering-pot.  She  continued  in  a 
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state  of  insensibility  for  six  hours,  and  the  pupils  were  then  much 
dilated.  The  comatose  condition  ceased  in  about  eight  hours  after 
she  had  taken  the  alcohol :  she  was  then  sensible,  and  answered 
questions  readily.  (Medical  Times,  January  16,  1847,  313.)  The 
recovery  here  must  be  ascribed  to  the  early  and  energetic  treatment. 
In  some  respects,  it  will  be  observed,  this  case  resembled  one  of 
poisoning  by  opium. 

One  of  the  remarkable  features  of  poisoning  by  alcohol,  is  that  a 
remission  of  the  symptoms  is  by  no  means  unfrequent,  and  that  death 
sometimes  takes  place  suddenly  after  some  hours  or  days,  when  the 
individual  appears  to  have  recovered  eutirely  from  the  effects.  The 
case  of  the  boy  above  related,  furnishes  an  instance  of  this.  Another 
occurred  to  Mr.  Thomas.  A  man,  aged  26,  drank  after  dinner,  in 
the  course  of  a  few  hours,  a  pint  of  whisky,  and  during  the  evening 
of  the  same  day  sixteen  ounces  of  raw  rum,  one-half  of  which  he 
drank  at  once,  and  the  other  half  in  three  minutes.  Five  minutes 
afterwards  he  was  found  fast  asleep,  snoring,  his  mouth  open,  and 
saliva  flowing  from  it ;  he  became  quite  insensible,  and  fell  backwards 
in  his  chair ;  his  countenance  was  pale  and  cold,  the  surface  cold  ; 
the  breathing  stertorous ;  there  was  no  pulse ;  the  eyes  were  half¬ 
open,  and  the  pupils  unequally  dilated  and  insensible  to  light.  The 
stomach-pump  was  used  and  a  quantity  of  spirituous  liquid  drawn  off. 
The  following  day  he  was  rational,  hut  remembered  nothing  of  what 
had  passed ;  be  was  feverish,  the  pulse  rapid,  and  breathing  quick. 
He  complained  of  pain  at  the  pit  of  the  stomach,  and  vomited  all  that 
he  took.  On  the  third  day  he  was  suddenly  attacked  with  great 
difficulty  of  breathing,  and  died  in  about  an  hour.  On  inspection 
there  was  a  patch  of  the  mucous  membrane  of  the  stomach  of  a 
cherry-red  colour,  and  the  intestines  were  more  injected  than 
natural.  The  brain  and  its  membranes,  as  well  as  the  heart,  were 
healthy ;  there  was  effusion  in  the  chest.  (Med.  Times,  June  21, 
1845,  p.  219).  These  cases  are  of  importance,  because  at  an  inquest 
a  jury  may  be  erroneously  led  to  suppose  that  the  alcohol  was  not  the 
cause  of  death,  hut  that  the  individual  had  died  from  subsequent 
maltreatment. 

In  April  1839,  a  case  of  poisoning  by  gin  was  communicated  by 
Dr.  Chowne  to  the  Westminster  Medical  Society.  A  boy,  aged  eight, 
was  found  insensible  about  half  an  hour  after  he  had  swallowed  the 
gin.  The  quantity  taken  was  supposed  to  have  been  half  a  pint. 
The  liquid  drawn  from  the  stomach  seven  hours  afterwards,  had  no 
odour  of  gin  : — nor  was  the  odour  perceptible  in  the  breath.  He  was 
insensible  and  motionless,  the  limbs  relaxed  and  powerless,  the  face 
pale  and  the  surface  cold.  The  pulse  was  quick,  small,  and  feeble. 
He  died  without  rallying  or  recovering  his  consciousness,  sixty-seven 
hours  after  taking  the  poison.  On  inspection,  there  were  no  well- 
marked  appearances  found  in  the  body, — the  brain  was  healthy  : — 
there  was  slight  effusion  of  a  serous  liquid,  and  the  veins  of  the  pia 
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mater  were  distended.  The  stomach  was  pale,  and  free  from  any  mark 
of  inflammation. 

Chronic  poisoning. — "When  alcohol  has  been  taken  for  a  long 
period  in  the  shape  of  intoxicating  drinks,  the  individual  suffers  from 
a  series  of  diseases  the  characters  of  which  are  well  marked.  The 
usual  effects  are  irritation  of  the  stomach  and  intestines,  pyrosis, 
vomiting,  scirrhus  of  the  stomach,  diarrhoea,  jaundice,  cerebral  con¬ 
gestion,  dropsy,  diabetes,  paralysis,  delirium  tremens,  and  insanity. 
After  death  morbid  changes  are  discovered  in  various  organs ;  and 
the  liver  is  especially  affected.  This  organ  is  commonly  enlarged,  and 
of  a  lighter  colour  than  natural :  it  is  called  the  nutmeg-,  or  the 

drunkard’s  liver.  It  is  not  unusual  to  find  the  kidnevs  in  a  state  of 

«■ 

granular  degeneration. 

Of  all  the  common  consequences  of  the  abuse  of  alcoholic  liquids, 
delirium  tremens  is  by  far  the  most  frequent.  Although  a  result  of 
chronic  poisoning,  a  state  analogous  to  it  has  been  known  to  supervene 
rapidly,  as  in  the  following  case : — A  boy,  five  years  of  age,  swallowed 
a  large  quantity  of  brandy.  Vomiting  speedily  followed,  and  he  passed 
a  restless  night.  In  the  morning  it  was  observed  that  he  had  tremor 
of  the  hands,  and  that  he  could  not  hold  a  cup  steadily.  Convulsions 
with  cramps  ensued.  The  pulse  was  slow  ;  the  look  timid,  the  pupil 
dilated,  and  the  countenance  pale.  Delirium  supervened,  and  there 
was  dysuria,  with  great  thirst.  Under  treatment  the  symptoms 
abated,  but  there  was  a  return  of  the  tremor  towards  evening.  An 
opiate  was  given,  and  the  symptoms  disappeared.  (Gaz.  des  Hopitaux, 
and  Med.  Gaz.  xxxviii.  554.)  Delirium  tremens  is  commonly 
observed  when,  after  long  abuse,  alcoholic  liquids  are  suddenly  dis¬ 
continued  : — it  is  the  result  of  the  withdrawal  of  the  stimulus,  hence 
the  symptoms  are  often  mitigated  when  the  use  of  alcohol  is  resumed. 
Something  analogous  to  this  is  observed  in  chronic  poisoning  by 
opium. 

Treatment. — The  contents  of  the  stomach  should  be  withdrawn 
by  the  pump  as  speedily  as  possible.  Cold  affusion,  if  the  surface  be 
warm,  or,  as  suggested  by  Dr.  Christison,  the  injection  of  cold  water 
into  the  ears,  may  serve  to  rouse  the  individual.  Death  may  take 
place  even  when  the  stomach  has  been  thoroughly  evacuated,  but  this 
affords  commonly  the  only  chance  of  saving  life.  Ammonia  may  be 
employed  as  a  stimulant,  and  bleeding  may  be  resorted  to  if  there 
should  be  great  cerebral  congestion.  Bleeding  should  in  any  case 
be  employed  with  great  caution,  as  it  is  apt  to  depress  the  vital 
powers  and  diminish  the  chance  of  recovery.  A  copious  supply  of 
tea  or  strong  coffee  may  be  given  until  the  stomach  can  be  thoroughly 
cleared  by  the  stomach-pump.  The  electro -magnetic  apparatus  may 
be  used  as  in  poisoning  by  opium ;  but  it  is  necessary  to  remember 
that  keeping  a  person  roused,  does  not  aid  recovery  so  long  as  the 
poison  is  allowed  to  remain  in  the  body. 

Analysis. — The  different  spirituous  liquids  may  be  recognised  in 
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the  contents  of  the  stomach  by  their  peculiar  odour ;  hut  only  when 
death  has  taken  place  within  a  few  hours.  The  contents,  if  acid,  should 
he  neutralized  by  carbonate  of  soda  and  distilled,  and  the  product 
treated  with  fused  chloride  of  calcium,  and  again  distilled.  Alcohol 
will  be  obtained  in  the  receiver.  It  is  known — 1,  by  its  odour  and 
volatility ;  2,  by  its  inflammability — the  flame  burning  with  a  pale 
blue  light,  and  depositing  no  carbon  on  cold  white  surfaces  ;  3,  by  its 
power  of  dissolving  camphor  or  resins ;  4,  by  its  rapid  evaporation, 
and  the  sensation  of  cold  produced  on  the  hand  ;  5,  by  its  precipitating 
an  aqueous  solution  of  gum.  Dr.  Thomson  has  recommended  the 
following  test : — Drop  a  few  grains  of  bichromate  of  potash  into  the 
vessel  containing  the  solution  to  be  examined,  and  add  a  few  drops  of 
oil  of  vitriol.  If  alcohol  be  present,  even,  he  states,  only  in  the  pro¬ 
portion  of  a  drop  to  half  an  ounce  or  an  ounce  of  water,  green  oxide 
of  chrome  will  be  set  free,  and  the  odour  of  aldehyde  will  be  per¬ 
ceived.  (Monthly  Jour.  Med.  Science,  Dec.  1846,  p.  412.)  I  have 
not  found  this  test  so  satisfactory  as  Dr.  Thomson  represents.  The 
mixture  requires  to  be  boiled, — the  change  of  colour  is  only  slowly 
brought  out,  and  is  liable  to  be  concealed  by  the  intense  orange-red 
colour  of  the  bichromate.  If  the  alcoholic  liquid  be  coloured  the 
effect  may  not  be  perceived.  I  have  found  that  formic  acid  produces 
precisely  similar  results  where  no  alcohol  is  present.  It  is  important 
to  remember  that  alcohol  may  exist  in  the  contents  of  the  stomach, 
although  the  odour  of  it  may  not  be  perceptible — in  some  instances 
it  may  be  concealed  by  other  strong  odours.  In  all  cases  the  contents 
should  be  distilled.  It  would  not  be  safe,  when  the  evidence  of 
the  presence  of  alcohol  in  the  body  was  material,  that  a  medical 
jurist  should  rest  satisfied  with  any  other  evidence,  than  its  sepa¬ 
ration  by  distillation,  and  the  subsequent  demonstration  of  its  che¬ 
mical  properties. 

Absorption. — There  can  be  no  doubt  that  alcohol  is  absorbed, 
although  absorption  does  not  appear  to  be  absolutely  necessary  to  its 
action  as  a  poison.  According  to  the  late  researches  of  MM. 
Bouchardat  and  Sandras,  alcohol  passes  undecomposed  into  the  blood, 
but  it  is  not  eliminated  by  any  secretory  organ  :  a  small  portion  only 
escapes  by  the  lungs,  and  may  be  collected  in  the  gases  and  vapours 
exhaled.  If  the  quantity  absorbed  be  large,  the  arterial  blood  retains 
the  colour  of  venous,  and  may  give  rise  to  asphyxia.  The  oxygen 
received  into  the  lungs  during  respiration,  transforms  a  portion  of  the 
alcohol  into  water  and  carbonic  acid :  but  acetic  acid  may  even  be  a 
product  of  intermediate  conversion.  Alcohol  and  the  compounds 
derived  from  it  disappear  very  rapidly  from  the  system.  (Comptes 
Rendus,  1846.)  These  results  do  not  exactly  accord  with  those  of  Dr. 
Percy,  who  states  that  he  has  detected  alcohol  in  the  bile  and  urine.  The 
tendency  of  alcohol  appears  to  be  rather  to  diminish  the  secretion  of 
urine.  (Med.  Graz,  xxxviii.  430.)  As  a  proof  of  the  diffusion  of  the  poison 
by  absorption,  it  may  be  stated  that  in  persons  who  die  from  the  effects 
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of  alcohol,  the  odour  of  it  is  often  perceived  in  the  brain  or  in  the 
serum  effused  in  the  ventricles.  Dr.  Bradley  iuspected,  six  hours  after 
death,  the  body  of  a  man  who  had  died  from  the  effects  of  a  large 
quantity  of  alcohol.  About  eight  or  ten  ounces  of  dark  fluid  blood 
escaped  from  the  sinuses  of  the  brain  :  this  organ  exhibited  great 
vascular  turgescence.  There  was  slight  extravasation  in  the  corpora 
striata,  and  some  serum  effused  in  the  lateral  ventricles.  This  serum 
had  a  strong  and  well-marked  alcoholic  odour.  (North.  Jour.  Med. 
June,  1845,  page  64.)  Dr.  Christisou  and  Dr.  Percy  have  in  three 
cases  separated  alcohol  from  the  brain  by  distillation,  and  the  latter 
has  succeeded  iu  detecting  it  in  the  liver  and  the  blood.  This  is  more 
satisfactory  than  a  reliance  upon  odour,  as  an  odour  of  a  spirituous 
nature  may  he  perceptible  where  no  alcohol  exists,  and  .where  there 
may  be  no  reason  to  presume  that  alcohol  has  been  taken. 

Poisoning  op  alcoholic  liquids. — Instances  have  occurred  in 
this  metropolis  wrhere  alcoholic  liquids  have  been  made  the  vehicles  for 
administering  powerful  poisons,  such  as  opium,  prussic  acid,  stramo¬ 
nium,  tobacco,  or  cocculus  indicus.  Persons  have  beeu  thus  rendered 
insensible ;  and  in  this  state  have  been  robbed  or  murdered.  Such 
cases  may  commonly  be  recognized  by  the  fact  that  the  symptoms, 
when  known,  are  of  far  too  severe  a  character  to  he  referable  to  the 
small  quantity  of  alcoholic  liquid  taken.  Tincture  of  opium  is  not 
unfrequently  administered  in  this  way  :  and  in  such  a  case  there  may 
be  some  difficulty  in  deciding  whether  the  symptoms  of  intoxication  he 
due  to  the  drug  or  to  the  spirit. 

According  to  Dr.  Ure,  the  best  London  porter  always  contains 
opium  as  a  fraudulent  adulteration.  He  has  found  that,  when  diluted, 
it  gives  a  brownish-red  colour  with  permuriate  of  iron,  indicative  of 
the  presence  of  meconic  acid,  wffiile  tincture  of  hops  gives  only  a 
greenish- coloured  liquid.  Having  precipitated  porter  by  acetate  of 
lead,  he  found,  ou  decomposing  this  precipitate  by  sulphuretted 
hydrogen  gas,  that  he  obtained  clear  evidence  of  the  presence  of 
meconic  acid ;  but  he  did  not  succeed  in  discovering  morphia.  (Med. 
Gaz.  vi.  73.)  These  facts  it  may  be  proper  for  a  medical  jurist  to 
hear  in  mind  when  called  upon  to  investigate  charges  of  administering 
opium  in  porter ;  but  in  repeating  Dr.  lire’s  experiments  upon  various 
specimens  of  Loudon  porter,  I  have  not  obtained  any  results  indicative 
of  the  presence  of  opium  in  this  liquid.  The  precipitate  obtained  on 
adding  a  solution  of  acetate  of  lead  to  eight  fluid  ounces  of  porter, 
yielded  not  the  slightest  trace  of  meconic  acid.  It  appears  highly 
probable  that  porter  is  occasionally  adulterated  by  the  retail- dealers 
with  an  extract  of  cocculus  indicus.  A  friend  informed  me  that  he 
traced  singular  effects,  resembling  those  caused  by  a  weak  infusion  of 
this  poison,  to  a  large  number  of  families  who  were  supplied  with 
porter  from  one  particular  house  !  Unfortunately  there  are  no  satis¬ 
factory  means  of  detecting  by  chemical  processes  this  nefarious  adul¬ 
teration.  The  object  of  the  fraud  is  to  give  apparent  strength  to  a 
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poor  and  diluted  liquid  by  conferring  upon  it  stupefying  qualities. 
The  effect  produced,  is,  however,  widely  different  from  that  caused  by 
alcohol : — there  is  dizziness,  with  occasional  confusion  of  thought — 
complete  powerlessness,  and  a  strong  tendency  to  sleep  at  intervals  iu 
a  half-waking  state. 

ETHER. 

General  'Remarks. — The  effects  produced  on  the  system  by  the  ad¬ 
ministration  of  Sulphuric,  or  any  other  form  of  ether,  are  not  unlike 
those  occasioned  by  alcohol.  Orfila  found  that  about  half  an  ounce  of 
sulphuric  ether,  administered  to  a  dog,  caused,  in  a  few  minutes,  a 
disposition  to  vomit.  This  was  followed  by  vertigo,  and  in  ten  minutes 
by  an  entire  loss  of  power  in  the  muscles.  Respiration  was  painful  and 
hurried,  but  there  were  no  convulsions.  After  a  slight  abatement  in 
the  symptoms,  the  dog  fell  into  a  state  of  insensibility  and  died  in 
three  hours.  The  whole  of  the  mucous  membrane  of  the  stomach  was 
of  a  blackish-red  colour,  and  with  the  other  coats  intensely  inflamed. 
There  was  slight  inflammation  in  the  duodenum ;  but  the  rest  of  the 
alimentary  canal  was  in  a  healthy  condition.  The  heart  contained 
black  blood  partly  coagulated :  the  lungs  were  gorged  with  fluid  blood. 
(Op.  cit.  ii.  531.) 

Symptoms  and  appearances. — Very  little  is  known  concerning 
the  action  of  large  doses  of  liquid  ether  taken  into  the  stomach.  It 
has,  in  moderate  doses,  a  hot  burning  taste,  and  produces  during 
swallowing , a  sense  of  constriction  in  the  throat.  It  causes  like  alcohol 
great  excitement  and  exhilaration,  with,  subsequently,  intoxication,  but 
persons  may  become  habituated  to  it ;  and  thus  after  a  time  it  may  be 
taken  in  very  large  quantities  with  comparative  impunity.  The  medi¬ 
cinal  dose  is  from  half  a  drachm  to  two  drachms.  Dr.  Buchanan  has 
known  seven  drachms  of  it  taken  at  once :  it  produced  at  the  pit  of 
the  stomach,  a  most  uneasy  sensation  of  heat  and  pain,  which  only 
the  callous  stomach  of  a  dram-drinker  could  stand.  (Med.  Gaz.  xxxix. 
715.)  In  1845,  a  young  man  was  brought  before  one  of  the  London 
Police-magistrates,  in  a  stupefied  state  :  to  those  present  he  appeared 
to  be  intoxicated.  It  was  proved  in  evidence  that  he  was  in  the  habit 
of  taking  ether,  and  that  he  wras  then  labouring  under  its  effects.  It 
appears  that  he  frequented  the  shops  of  druggists,  and  swallowed  this 
liquid  iu  large  doses.  There  is  no  instance  reported  of  ether  having 
caused  death  when  taken  in  the  liquid  form  :  but  it  has  never  been 
swallowed  at  once  in  the  same  excessive  doses  as  alcohol.  It  does  not 
admit  of  dilution  with  water  to  the  same  degree  as  alcohol,  and  there¬ 
fore  it  acts,  cseteris  paribus,  as  a  more  violent  local  irritant.  It  re¬ 
quires  ten  parts  of  water  to  dissolve  one  of  ether  :  hence,  unless,  as 
Dr.  Buchanan  has  remarked,  the  water  be  in  very  large  proportion,  it 
does  not  render  the  ether  palatable  to  most  persons.  It  is  at  present 
impossible  to  give  any  precise  opinion  respecting  the  smallest  quantity 
of  this  liquid  which  would  destroy  the  life  of  an  adult. 
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Effects  of  ether- vapour. — The  recent  introduction  of  the  vapour 
of  sulphuric  ether  ior  the  purpose  of  producing  insensibility  during  the 
performance  of  surgical  operations,  renders  it  necessary  to  make  a  few 
remarks  upon  this  form  of  poisoning.  It  has  been  long  known  that 
the  vapour  of  this  liquid  acted  on  the  system  as  a  powerful  narcotic. 
Orfila  mentions  the  case  of  a  young  man  who  was  thrown  into  a  state 
of  insensibility  by  reason  of  his  having  respired  ether-vapour.  He 
remained  for  several  hours  in  an  apoplectic  condition,  and  would  have 
died  but  for  his  removal  to  fresh  air  and  the  application  of  proper  means 
for  his  recovery.  (Toxicologie,  ed.  4eme.  1843,  ii.  532.)  Dr.  Christison 
quotes  a  similar  case  where  a  female  was  found  lying  in  her  bed  quite 
dead,  in  consequence  of  her  having  respired,  during  the  night,  an 
atmosphere  strongly  charged  with  ether-vapour.  On  inspection  the 
stomach  was  found  reddened  internally,  and  the  lungs  were  gorged. 
(Op.  cit.  965 ;  also,  Ed.  Med.  and  Surg.  Journal,  xxxv.  452.)  The 
poisonous  effects  of  the  vapour  have  been  therefore  known  for  a  long 
time,  although  the  attention  of  the  profession  has  been  only  of  late 
particularly  drawn  to  the  subject. 

Ether  it  is  well  known  gives  off  a  heavy  vapour,  (sp.  gr.  2'58,) 
which  possesses  a  strong  odour  at  all  temperatures.  It  is  exceedingly 
diffusible  and  volatile,  properties  which  are  more  favourable  for  the 
operation  of  this  liquid  in  the  state  of  vapour,  than  for  the  action  of 
alcohol.  When  the  vapour  is  respired,  it  enters  the  blood  in  the  pul¬ 
monary  vessels,  and  the  effects  are  almost  immediate.  The  individual 
falls  into  a  lethargic  condition,  the  respiration  becomes  slow,  deep  and 
loud,  the  skin  pale  and  cold,  the  lips  assume  a  darker  hue,  the  pulse 
is  quickened,  the  eye  is  glassy  and  the  pupil  dilated :  the  whole  body 
is  flabby  and  relaxed.  A  small  quantity  of  ether  introduced  into  the 
blood  through  the  lungs,  produces  these  striking  symptoms  in  from  two 
to  four  minutes ;  and  if  fresh  air  be  substituted  as  soon  as  unconscious¬ 
ness  begins,  they  disappear  just  as  rapidly.  In  a  more  advanced  stage 
the  pulse  slackens,  and  the  temperature  of  the  body  rapidly  falls.  Half 
an  ounce  of  ether,  or  even  less,  inhaled  in  the  form  of  vapour,  would 
produce  a  much  more  powerful  effect  on  the  system,  than  one  or 
two  ounces  taken  into  the  stomach  as  a  liquid.  The  sudden  cessation 
of  the  symptoms,  and  the  restoration  of  sensibility,  are  owing  to  the 
rapid  elimination  of  the  vapour  through  the  lungs^  If  the  respiration 
of  the  vapour  be  prolonged  for  from  ten  minutes  to  half  an  hour,  there 
is  coma,  the  pulse  sinks,  and  there  is  some  difficulty  in  rousing  the 
individual.  The  after-effects  are  also  more  serious , — there  is  exhaus¬ 
tion,  a  feeling  of  stupefaction,  with  other  unpleasant  narcotic  symp¬ 
toms  :  but  occasionally  the  patient  has  fallen  into  a  quiet  sleep.  The 
most  remarkable  effect  in  those  who  suffer  under  this  form  of  poisoning, 
is  the  apparently  complete  paralysis  of  the  nerves  of  sensation  ;.  for  the 
most  painful  operations  have  been  often  borne  by  persons  in  this  state 
without  any  consciousness  of  pain.  In  some  instances,  unpleasant 
sensations  are  stated  to  have  been  experienced,  probably  the  result  of 
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association,  for  no  consciousness  whatever  has  existed  that  an  operation 
had  been  performed.  Another  singular  fact  is,  that  although  there  is 
a  general  relaxation  of  the  limbs,  there  is  still  a  power  of  moving  them, 
and  the  senses  have  been  preserved  while  general  sensation  has  been 
lost.  It  is  also  remarkable  that  the  involuntary  muscles  do  not  par¬ 
take  of  this  relaxation.  The  vapour  has  varied  in  its  effects  according 
to  idiosyncrasy  and  other  conditions.  Some  persons  appear  to  have 
suffered  no  particular  symptoms :  it  has  failed  to  throw  them  into  a 
lethargy.  This  has  probably  arisen  from  its  having  been  imperfectly 
respired:  others  have  suffered  from  irritation  of  the  lungs,  some 
have  become  intoxicated,  and  others,  again,  have  become  so  excited  by 
it,  as  to  require  forcible  confinement.  In  young  subjects,  nausea  and 
vomiting  have  been  noticed  among  the  symptoms.  As  a  general 
rule  no  dangerous  effects  appear  to  have  followed  the  respiration  of 
this  vapour  for  surgical  purposes  ;  but  this  inference  has  been  chiefly 
drawn  from  those  cases  in  which  it  had  been  administered  for  a  very 
short  period ;  and  probably  there  was  no  tendency  to  congestion  of  the 
brain  or  lungs.  In  cases  of  prolonged  respiration  of  the  vapour,  serious 
symptoms,  and  even  death,  have  resulted.  Dr.  Bigelow  found  that  a 
young  man  who  respired  ether-vapour  for  thirty-five  minutes,  nearly 
sank  under  the  effects.  The  pulse  fell,  the  respiration  became  slow, 
the  skin  cold,  and  there  was  the  most  perfect  insensibility.  Cold  affu¬ 
sion  was  employed  for  ten  minutes  without  effect,  and  the  ambulatory 
treatment,  adopted  in  poisoning  by  opium,  was  then  resorted  to.  In 
about  half  an  hour  he  was  able  to  lift  up  his  head ;  but  he  did  not 
recover  his  consciousness  for  an  hour.  (Lancet,  Jan.  2,  1847,  p.  7.) 
As  in  the  case  of  all  aerial  poisons,  the  protracted  respiration  of  ether- 
vapour  must  tend  to  render  recovery  difficult,  by  thoroughly  impreg¬ 
nating  the  blood  with  the  poison.  Large  dogs  have  been  observedt  o 
lose  the  power  of  sensation  in  eight  minutes :  and  they  died  if  the 
action  of  the  ether  was  continued  for  forty-five  minutes.  On  examin¬ 
ing  the  bodies  of  animals  thus  poisoned,  the  principal  appearances  have 
been  great  congestion  of  the  vessels  of  the  pia  mater  and  of  the  sinuses 
of  the  brain,  the  substance  being  but  little  altered.  The  vessels  of 
the  medulla  oblongata  have  been  observed  to  be  especially  distended 
with  dark-coloured  blood.  Both  sides  of  the  heart  have  been  found 
similarly  distended  with  dark  blood ;  the  liver  and  kidneys  gorged ; 
the  spleen  not  congested :  the  blood  black  and  liquid  throughout  the 
body.  The  cause  of  death,  therefore,  may  be  assigned  partly  to  the 
want  of  aeration  of  the  blood  by  oxygen,  and  its  accumulation  in 
I  this  state  in  the  brain  ;  and  partly  to  a  directly  poisonous  action  of 
the  absorbed  vapour,  only  manifested  by  its  employment  for  a  long 
period.  In  order  to  prevent  this,  it  has  been  advised  to  allow  the  patient 
to  breathe  air  occasionally,  and  to  alternate  the  respiration  of  pure  air 
with  that  of  the  vapour ;  but,  unless  there  is  a  complete  restoration 
of  sensibility  and  consciousness,  the  poison  must  go  on  accumulating 
in  the  svstem,  and  if  the  individual  be  allowed  to  recover  thus  com- 
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pletely,  it  may  be  regarded  as  a  commencement  of  its  poisonous  action 
de  novo  : — if  not  thus  allowed  to  recover,  he  is  in  danger  of  sinking 
under  its  effects.  The  continual  exhibition  of  morphia  or  strychnia, 
at  intervals  so  short  as  not  to  allow  of  a  recovery  from  each  successive 
dose,  must,  cause  an  accumulation  in  the  system,  and  lead  to  fatal 
results.  It  is  so  with  ether-vapour,  and  experience  now  points  to  the 
propriety  of  withdrawing  its  use  altogether,  in  those  cases  in  which 
the  administration  of  it  would  require  to  be  protracted  for  a  long 
period.  The  fact  that  hundreds  have  recovered  without  ill  effects  during 
its  temporary  employment  for  the  extraction  of  teeth,  or  similar  ope¬ 
rations,  has  of  course  no  bearing  on  this  question.  A  man  may  breathe 
a  mixture  of  carbonic  acid  or  sulphuretted  hydrogen  writh  air  for  a  few 
minutes  :  but  he  would  die  if  he  was  compelled  to  respire  it  for  half  an 
hour  or  longer. 

The  vapour  is  so  insidious  in  its  effects  that  it  may  be  respired 
during  natural  sleep,  without  rousing  the  individual,  and  there  is  no 
doubt  that  it  might  thus  be  used  as  a  ready  means  of  destruction  for  the 
young  and  the  aged.  (Gaz.  Med.  Sept.  11,  1847,  p.  725.) 

An  interesting  case  has  been  communicated  to  the  Medical  Gazette 
by  Mr.  Nunn,  by  which  it  is  rendered  probable  that  the  death  of  a 
man  was  occasioned  by  the  respiration  of  the  vapour  at  intervals,  for  a 
period  of  only  ten  minutes  during  an  operation.  He  recovered  from 
the  comatose  effects  ;  but  there  was  no  tendency  to  reaction,  and  he 
gradually  sank,  and  died  on  the  second  day.  It  was  remarked  in  this 
case  that  there  was  great  flaccidity  and  general  relaxation  of  the 
muscular  system,  and  the  arteries  which  were  divided  during  the 
operation  (lithotomy)  appeared  to  have  lost  all  their  contractile  power. 
On  inspection,  there  was  membranous  congestion  of  the  brain ;  the 
lungs  were  posteriorly  engorged ;  the  heart  was  flaccid,  of  a  natural 
size,  and  nearly  empty ;  the  left  kidney  pale,  the  right  congested. 
The  blood  wTas  perfectly  fluid.  Mr.  Nunn  attributed  death  to  the 
effects  of  the  vapour,  and  this  appears  to  have  been  the  most  probable 
cause.  (Yol.  xxxix.  414.)  A  similar  case  has  been  privately  com¬ 
municated  to  me  by  an  eminent  London  surgeon,  in  which  he  stated  i 
that  there  could  be  no  doubt  of  the  vapour  having  been  the  direct  : 
cause  of  death.  The  patient  sank  after  the  operation,  under  symptoms  i 
which  in  similar  circumstances  he  had  never  before  witnessed.  In 
the  same  journal  there  is  reported  another  case  which  became  the  sub¬ 
ject  of  a  coroner’s  inquest.  The  vapour  was  in  this  instance  ad-  j 
ministered  to  a  female,  for  a  period  of  thirty-five  minutes.  She  tl 
recovered  her  senses,  but  did  not  rally  from  the  operation.  She  com-  r. 
plained  of  numbness  in  the  feet  and  legs,  and  the  secretions  were  v. 
suspended.  She  died  the  following  day.  On  this  occasion  the  vapour  )< 
appeared  to  induce  a  perfect  state  of  paralysis  of  the  brain  and  nervous  n 
system.  On  inspection,  the  thoracic  viscera  wrere  healthy ;  the  lungs  ,jt 
were  slightly  congested  posteriorly ;  the  heart  flabby,  and  containing  ji 
less  blood  than  usual ;  the  brain  healthy,  its  membranes  rather  con-  (: 
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gested;  tlie  blood  generally  in  a  liquid  state.  All  the  medical  wit¬ 
nesses  agreed,  that  in  their  judgment,  there  was  nothing  about  the 
wound,  or  in  the  performance  of  the  operation,  to  account  for  death  ; 
and  that  this  wras  entirely  due  to  the  effects  of  ether-vapour  (p.  585.) 
In  another  fatal  case  reported  by  Mr.  Eastment,  there  was  no  disease, 
nor  any  particular  state  of  the  body  to  account  for  death.  Ampu¬ 
tation  was  performed  for  compound  fracture  of  the  thigh ;  the  ether 
was  inhaled  for  about  ten  minutes.  After  the  operation  the  patient 
was  not  only  greatly  exhausted,  but  in  a  state  of  apparent  intoxication. 
There  wrere  alternate  manifestations  of  excitement  and  depression  of 
the  sensorial  powrers,  at  one  time  resembling  delirium,  at  another 
syncope,  and  again  passing  into  violent  intoxication,  until  the  patient, 
a  boy  of  eleven  years,  died  three  hours  after  the  operation.  (Med. 
Gaz.  xxxix.  632.)  The  symptoms  were  here  such  as  might  be  expected 
from  the  poisonous  effects  of  ether,  and  unlike  those  which  usually 
attend  collapse  from  an  operation. 

These  facts,  then,  shew  that  the  respiration  of  the  vapour,  even  for 
so  short  a  period  as  ten  minutes,  may  be  in  some  instances  attended 
with  fatal  consequences.  Whether  the  vapour  was  properly  adminis¬ 
tered  or  not,  is,  in  relation  to  legal  medicine,  not  so  much  the  question 
as  whether  it  caused  death  !  In  any  case  the  inhalation  of  this  vapour 
must  be  looked  upon  as  temporary  poisoning,  with,  cseteris  paribus,  a 
better  chance  of  recovery  than  exists  in  most  other  instances  of  aerial 
poisoning. 

Chemical  analysis. — Ether  is  at  once  identified  by  its  powerful 
odour,  even  in  the  smallest  proportion.  1.  It  is  highly  inflammable, 
and  burns  with  a  yellow  smoky  flame.  2.  When  shaken  with  its  bulk  of 
■water,  only  a  small  portion  is  dissolved,  the  rest  floats  on  the  surface. 
If  taken  in  the  liquid  form,  it  may  be  separated  from  the  contents  of 
the  stomach  by  distillation,  and  the  product  rectified  by  redistillation 
with  carbonate  of  potash.  Hoffman's  Liquor  is  a  mixture  of  alcohol 
and  ether.  This  may  be  easily  examined  by  agitating  it  with  half  its 
bulk  of  water  ;  the  ether  (beyond  about  one-tenth  of  the  quantity  of 
water  used)  rises  to  the  surface  and  may  be  drawn  off  by  a  pipette. 
The  alcohol  is  dissolved  and  retained  by  the  water ;  this  liquid  may  be 
procured  by  distillation  with  carbonate  of  potash  or  fused  chloride  of 
calcium,  and  its  properties  then  tested. 

Absorption. — Whether  ether  be  taken  in  the  form  of  liquid  or  ad¬ 
ministered  as  vapour,  it  is  equally  absorbed  and  circulated  with  the 
blood:  in  the  latter  state,  with  very  great  rapidity.  M.  Amusat 
noticed  in  his  experiments  on  animals,  that  after  prolonged  inhalation 
the  arterial  blood  had  lost  its  red  colour,  and  become  black.  The 
bright  arterial  tint  was,  however,  soon  resumed  on  suspending  the 
process.  Ether,  besides  rendering  the  blood  black,  causes  it  to  become 
more  liquid.  The  change  in  this  fluid  is  very  much  like  that  which  is 
observed  in  fatal  cases  of  asphyxia.  (Gaz.  Med.  Sept.  11,  1847,  p. 
725.)  M.  Lassaigne  ascertained  by  experiment,  that  after  inha- 
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lation  of  the  vapour  there  was  a  very  great  increase  in  the  proportion 
of  serum.  Ether  has  been  separated  from  the  blood  by  M.  Flan  din, 
and  it  is  easily  perceptible  in  the  breath,  when  the  individual  survives, 
even  for  so  long  a  period  as  three  or  four  days  after  it  has  been  in¬ 
haled.  (See  ante,  p.  22.)  There  is  no  doubt  that  it  penetrates  into 
the  soft  organs  and  all  the  secretions,  and  when  used  as  a  poison  it 
would  probably  be  detected  by  its  odour  in  the  body  for  some  days 
after  death.  It  is  a  remarkable  fact,  as  indicative  of  its  absorption  and 
diffusion,  that  it  produces  its  narcotic  effects,  when  administered  as  a 
vapour  by  the  rectum,  without  the  production  of  those  distressing 
symptoms  which  often  accompany  the  first  attempts  at  respiring  it. 
(See  Med.  Gaz.  xxxix.  950.) 

The  ready  absorption  and  diffusion  of  the  vapour  requires  notice  in 
reference  to  its  employment  in  the  practice  of  midwifery,  i.  e.,  where 
it  is  used  to  produce  unconsciousness  to  the  pains  of  delivery.  The 
vitiated  blood  must  of  course  reach  the  foetus,  aud  it  is  a  question 
w  hether  it  might  not  act  injuriously  upon  it,  like  ergot  (see  ante,  p. 
539,)  or  any  other  absorbable  poison.  Accoucheurs  have  hitherto 
confined  their  observations  to  its  beneficial  effects  upon  the  mother : 
it  remains  yet  to  be  determined  wrhether  it  may  not  produce  injury  fo 
the  child,  and  thus  increase  the  number  of  still-births.  Dr.  Eoux 
states,  as  the  result  of  his  experience,  that  in  general  the  child  does 
not  suffer  from  any  stupefaction  as  the  result  of  etherizing  the  mother. 
(Gaz.  Med.  Oct.  9,  1847,  806.)  The  statistics  of  still-births  in 
etherized  and  unetherized  deliveries,  might  throw  an  important  light 
upon  this  question. 

[Some  judicious  remarks  on  the  danger  resulting  from  the  indis¬ 
criminate  use  of  ether-vapour  in  surgery,  and  on  the  serious  effects 
which  it  has  produced  in  several  well-marked  instances,  will  be  found 
in  Chelius’s  Surgery,  Part  XVI.  p.  1007.] 
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CHAPTER  XLI. 

GENERAL  REMARKS  ON  THE  NARCOTICO-IRRITANT  POISONS — ANALY¬ 
SIS —  TREATMENT — COCCULUS  INDICUS — PICROTOXIA — CORIARIA 
MYRTIFOLIA  —  DARNEL-GRASS  —  FOXGLOVE  —  DIGITALIA  —  BLACK 
AND  WHITE  HELLEBORE — VERATRIA  —  COMMMON  HEMLOCK  — 
CONIA  —  WATER  -  HEMLOCK  —  HEMLOCK  WATER  -  DROPWORT 
(CENANTHE  CROCATA)  —  PHELLANDRIUM  AQUATICUM  —  HDTHUSA 
CYNAPIUM — IPECACUANHA — EMETINA — LABURNUM — >- LOBELIA  — 
MEADOW-SAFFRON — COLCHICINA — MONKSHOOD — ACONITA. 

General  remarks . — Some  remarks  have  been  already  made  on  the 
Narcotico-irritant  class  of  poisons  (ante,  p.  35).  Toxicologists  are 
not  agreed  respecting  the  distinction  between  these  and  narcotic 
poisons  :  the  only  difference  commonly  admitted  is  that  the  narcotico- 
irritants  have  a  direct  action  on  the  spinal  marrow  and  nerves,  indicated 
by  paralysis  and  convulsions,  while  the  narcotics  specially  affect  the 
brain  :  but  this  can  scarcely  be  regarded  as  a  sufficient  ground  of 
distinction,  since  there  is  a  greater  difference  between  the  physiological 
action  of  Nux  vomica  and  Belladonna,  than  between  Belladonna  and 
Hyoscyamus.  So  again  Opium  and  Prussic  acid  affect  the  spinal 
marrow  and  produce  convulsions.  The  whole  of  the  narcotic  and 
narcotico-irritant  poisons  might  be  arranged  under  one  class,  as 
neurotic  poisons,  from  their  chief  action  being  on  the  nervous  system  ; 
but  I  have  thought  it  advisable  to  retain  the  division  which  has  been 
of  late  years  uniformly  adopted  in  this  country. 

The  Narcotico-irritant  poisons  are  derived  from  the  vegetable  king¬ 
dom.  Their  effects  on  the  body  are  of  a  mixed  character,  since  both 
the  brain  and  alimentary  canal  are  liable  to  be  affected  by  them. 

In  order  to  prove  fatal,  they  require  to  be  exhibited  commonly  in 
large  doses.  The  symptoms  in  most  cases  appear  in  about  an  hour ; 
but  sometimes  they  may  be  delayed  for  many  hours.  This  has  been 
especially  noticed  with  regard  to  poisonous  mushrooms.  The  symptoms 
commonly  observed  are  vertigo,  coma,  delirium,  paralysis  or  convulsions. 
Such  at  least  are  the  effects  resulting  from  Monkshood  (Aconite)  and 
Deadly  Nightshade  (Belladonna).  These  poisons  have  in  general  a 
strong  and  well-marked  taste,  so  that  they  cannot  be  criminally 
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administered  without  suspicion  being  excited,  or  without  detection. 
Murder  by  Monkshood  has  been  accomplished  by  the  criminal  sub¬ 
stitution  of  the  leaves  of  this  plant  for  other  vegetables  at  a  meal. 

The  Strvchnos  tribe,  including  Nux  Vomica,  has  a  specific  action  on 
the  spinal  marrow,  producing  tetanus  and  convulsions,  but  rarely  coma 
or  delirium.  Squills  and  Foxglove  (Digitalis)  produce  symptoms  of 
narcotism,  i.  e.  they  affect  the  brain ;  but  these  symptoms  are  commonly 
preceded  by  vomiting,  with  violent  pain  in  the  stomach  and  bowels, 
indicative  of  an  irritant  action. 

Thus,  then,  there  is  great  variety  in  the  effeets  produced  by  this 
class  of  poisons,  and  the  same  may  be  said  of  the  post-mortem  appear¬ 
ances  in  the  bodies  of  those  who  have  been  killed  by  them.  In  some 
instances  the  stomach  and  intestines  are  inflamed :  in  others  not. 
Where  the  person  has  died  under  symptoms  of  narcotism,  traces  of 
cerebral  congestion  are  occasionally  found ;  but  cases  of  fatal  poisoning 
by  these  vegetable  substances  are  so  rare,  that  wre  have  yet  much  to 
learn  respecting  the  morbid  changes  which  they  produce. 

Orfila  and  other  toxicologists  have  remarked  that  the  narcotic  and 
irritant  effects  of  these  vegetable  poisons  seldom  appear  in  the 
same  case.  The  symptoms  are  those  either  of  narcotism  or  irritation, 
and  they  sometimes  alternate :  when  taken  in  large  doses,  they  seem 
to  act  principally  as  Narcotics ;  in  small  doses,  as  Irritants . 

Analysis. — Most  of  the  narcotico -irritant  poisons  owe  their  dele¬ 
terious  effects  to  the  presence  of  an  alkaloidal  principle  similar  to 
morphia,  and  susceptible  of  insulation  by  complex  chemical  processes. 
There  is,  however,  considerable  difficulty  in  extracting  these  alkaloids 
from  the  respective  vegetables;  and  when  extracted,  the  chemical  diffe¬ 
rences  among  them,  in  respect  to  the  action  of  tests,  are  very  slight. 
Indeed,  better  evidence  of  the  poisonous  natureof  asuspectedliquid  would 
commonly  be  derived  from  the  exhibition  of  a  portion  of  it  to  animals, 
than  from  the  application  of  chemical  tests.  In  a  medico-legal  point  of 
view,  there  are,  with  few  exceptions,  no  chemical  tests  for  these  poisons, 
when  they  are  mixed  up  with  organic  liquids,  upon  which  reliance  can 
be  placed.  When  the  vegetable  has  been  used,  either  in  the  shape  of 
seeds,  leaves,  berries,  or  root,  then  valuable  evidence  may  be  sometimes 
procured  by  searching  writh  or  without  the  aid  of  a  good  microscope 
for  the  botanical  characters  of  the  plant ;  these  parts  of  the  plant, 
from  their  indigestible  nature,  may  be  found  in  the  vomited  matters  or 
evacuations  during  life,  or  in  the  alimentary  canal  after  death.  The 
broken  leaves  may  be  separated  by  washing,  as  they  are  quite  insoluble  f) 
in  water :  they  may  be  therefore  easily  collected,  dried  on  mica  and  i: 
examined  by  the  microscope,  which,  under  the  hands  of  a  skilful  bota¬ 
nist,  may  thus  reveal  the  nature  of  the  poison.  This  source  of  evidence  jj 

will,  however,  often  fail,  owing  to  the  poison  having  been  taken,  j| 

in  the  form  of  extract,  infusion  or  decoction,  or  even,  in  some  instances,  ji 
owing  to  the  digestive  action  of  the  stomach  itself  on  the  vegetable 

The  active  alkaloidal  principle  is  no  doubt  absorbed  in  all  li 
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cases  of  poisoning ;  but  it  has  not  yet  been  satisfactorily  detected  by 
chemical  processes  in  the  blood  or  secretions. 

Some  years  since,  I  was  consulted  in  a  case  in  which  there  was 
hardly  a  medical  doubt  that  the  life  of  a  person  had  been  destroyed  by 
the  decoction  of  a  narcotico-irritant  vegetable.  The  fact,  however, 
could  not  be  clearly  established.  It  is  much  to  be  regretted,  that 
post-mortem  examinations  are  not  enforced  as  an  indispensable  part 
of  a  coroner’s  inquest,  in  all  instances  of  narcotico-irritant  poisoning. 
There  is  no  department  of  toxicology  so  defective  as  this ;  only  a  few 
pathological  characters  have  been  observed  in  cases  derived  almost 
exclusively  from  foreign  authorities ;  and  in  regard  to  the  effects  of 
some  of  these  poisons  on  the  human  body,  nothing  whatever  is  known 
except  that  they  destroy  life.  The  acquisition  of  any  sort  of  medical 
experience  on  these  points,  in  England,  is  unfortunately  left  to  be  a 
matter  of  the  purest  accident ;  and  yet  on  a  trial  for  murder  by  any  of 
these  poisons,  our  law-authorities  would  expect  that  a  witness  should 
be  perfectly  conversant  with  their  effects  on  the  body,  while  the  only 
possible  source  of  acquiring  such  knowledge  in  a  satisfactory  manner, 
is  entirely  cut  off  from  the  medical  profession !  Some  well-informed 
coroners  have  endeavoured,  in  performing  their  duties,  thus  to  benefit 
the  public  ;  but  the  generality  of  them  act  on  the  principle  that  the 
inquest  in  such  cases  is  merely  to  record  the  fact  of  death  from  an 
external  view  of  the  body. 

Treatment. — The  treatment  of  a  case  of  narcotico-irritant  poisoning 
consists  in  promoting  early  vomiting  by  emetics,  or  in  drawing  off  the 
contents  of  the  stomach  by  the  stomach-pump.  If  there  should  be 
reason  to  suppose,  from  the  seat  of  pain,  that  the  poison  has  descended 
into  the  bowels,  then  laxative  enemata  may  be  used.  Recoveries  have 
taken  place  when  the  poison  has  been  thus  removed,  even  although 
formidable  symptoms  had  set  in.  Cold  affusion,  or  stimulants,  may 
occasionally  be  required :  the  patient,  if  inclined  to  sleep,  should  always 
be  kept  roused.  There  is  no  certain  chemical  antidote  to  any  of  these 
poisons.  Tannin  precipitates  all  the  alkaloids :  hence  it  has  been 
strongly  recommended  as  an  antidote.  No  injury  can  follow  its  exhi¬ 
bition  :  and  a  decoction  of  black  tea  will  be  a  good  substitute  for 
oak-bark  or  galls.  Coffee  may  be  used  as  a  stimulant.  With  respect 
to  electricity,  Ducros  found  that  the  negative  current  was  beneficial  to 
animals  poisoned  by  strychnia  or  brucia ;  while  the  positive  current 
produced  convulsions,  and  accelerated  death.  (Canstatt,  Jahresbericht, 
1844,  v.  297.)  The  narcotico-irritants  appear  to  have  no  corrosive 
properties  : — some  of  them  give  rise  to  a  sense  of  burning  heat  in  the 
throat  and  stomach, — this  is  a  local  action  entirely  independent  of 
chemical  change :  it  is  especially  witnessed  in  the  case  of  monkshood. 
For  the  convenience  of  reference,  the  most  important  of  these  sub¬ 
stances  will  be  considered  in  an  alphabetical  order. 
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COCCULUS  INDICUS. 

This  is  the  fruit  or  berry  of  the  Menispernum  Cocculus  (Levant 
Nut),  imported  from  the  East  Indies.  It  contains  from  one  to  two 
per  cent,  of  a  poisonous  alkaloid  (Picrotoxia) .  The  seeds,  in  powder 
or  decoction,  give  rise  to  nausea,  vomiting,  and  griping  pains,  followed 
by  stupor  and  intoxication.  There  are,  so  far  as  I  am  aware,  only  two 
well-authenticated  instances  of  this  substance  having  proved  fatal  to 
man.  Several  men  suffered  from  this  poison  in  1829,  near  Liverpool : 
each  had  a  glass  of  rum  strongly  impregnated  with  Cocculus  Indicus-. 
One  died  that  evening  ;  the  rest  recovered.  (Traill’s  Outlines,  146.) 
Of  the  second  case,  the  following  details  have  been  published.  A  boy, 
set.  12,  was  persuaded  by  his  companions  to  swallowr  two  scruples  of 
the  composition  used  for  poisoning  fish.  It  contained  Cocculus  Indi- 
cus.  In  a  few  minutes  he  perceived  an  unpleasant  taste,  with  burning 
pain  in  the  oesophagus  and  stomach,  not  relieved  by  frequent  vomiting, — 
as  well  as  pain  extending  over  the  whole  of  the  abdomen.  In  spite  of 
treatment,  a  violent  attack  of  gastro-enteritis  supervened,  and  there 
was  much  febrile  excitement,  followed  by  delirium  and  diarrhoea,  under 
which  the  patient  sank  on  the  nineteenth  day  after  taking  the  poison. 
On  inspection,  the  vessels  of  the  pia  mater  were  found  filled  with 
dark-coloured  liquid  blood.  There  was  serous  effusion  in  the  ventricles 
of  the  brain,  and  the  right  lung  wras  congested.  In  the  abdomen  there 
were  all  the  marks  of  peritonitis  in  an  advanced  stage.  The  stomach 
was  discoloured,  and  its  parietes  thinner  and  softer  than  natural. 
(Canstatt,  Jahresbericht,  1844,  v.  298). 

London  porter  and  ale  are  considered,  and  in  some  instances  with 
propriety,  to  owe  their  intoxicating  properties  to  a  decoction,  or  ex¬ 
tract  of  these  berries,  a  fraud  not  readily  susceptible  of  detection. 
Cocculus  indicus  is  sometimes  used  by  robbers  to  intoxicate  their 
victims,  and  to  this  form  of  intoxication,  the  term  hocussingis  applied. 
This  substance  is  applied  to  no  useful  purpose  whatever,  either  in 
medicine  or  the  arts ;  and,  under  a  proper  system  of  medical  police, 
its  importation  would  be  strictly  prohibited. 

Cocculus  indicus  is  sometimes  used  for  the  purpose  of  taking  fish. 
As  it  destroys  them  by  poisoning  them,  it  becomes  a  question  whether 
the  fish  thus  killed,  can  be  safely  eaten  as  food  (see  p.  166,  ante). 
M.  Chevallier  has  examined  this  subject ;  aud  the  conclusion  to  which 
he  has  come  is,  that,  although  instances  may  be  cited  of  the  fish  being 
used  with  impunity  as  food,  yet  it  must  be  regarded  as  a  dangerous 
practice.  The  result  depends  on  the  quantity  of  poison  used :  thus, 
when  from  ten  to  fifteen  grains  of  the  berries  were  employed,  and  the 
fish  was  afterwards  given  to  animals,  the  noxious  effects  were  as  strongly 
marked  as  if  they  had  swallowed  the  poison.  (Ann.d’Hyg.  1843,  i.343.) 

The  shell  appears  to  act  like  an  emetic,  while  the  kernel,  which 
alone  contains  picrotoxia,  is  the  seat  of  the  poison. 

Erom  the  facts  collected  by  Wibmer  (Arzneimittel.  Menispermum), 
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neither  cocculus  indicus  nor  picrotoxia,  which  forms  l-100th  part  of 
the  kernel,  appears  to  he  possessed  of  very  active  properties  upon  large 
animals.  Orhla  gave  3 '3 8  grains  of  picrotoxia  to  a  good-sized  dog  : 
it  produced  frequent  vomiting,  but  the  animal  soon  recovered.  (Toxi- 
cologie,  ii.  501.) 

Picrotoxia  is  seen  in  fine  white  crystals,  which  have  an  intensely 
bitter  taste.  It  is  not  very  soluble  in  water,  even  on  boiling  it ;  but 
it  is  dissolved  by  alcohol  and  ether.  Caustic  potash  dissolves  it, 
forming  a  yellow  solution,  but  it  is  not  very  soluble  in  acetic  acid.  Sul¬ 
phuric  acid  turns  the  crystals  of  a  deep  brown  colour,  slowly  changed 
to  a  deep  green  on  adding  a  few  drops  of  a  solution  of  chromate  of 
potash.  Strong  nitric  acid  dissolves  picrotoxia,  but  produces  in  it  no 
change  of  colour.  There  are  no  chemical  processes  by  which  the 
presence  of  this  poison  in  an  organic  liquid  can  be  demonstrated. 

CORIARIA  MYRTIFOLIA. 

The  leaves  and  berries  of  this  plant  (. Myrtle-leaved  Sumach)  have  a 
poisonous  action,  not  unlike  that  of  Cocculus  Indicus.  The  leaves  so 
closely  resemble  those  of  senna,  that  they  are  often  employed  as  a  fraudu¬ 
lent  adulteration, —  a  practice  likely  to  lead  to  dangerous  consequences. 
"Wibmer  quotes  the  case  of  a  man  and  his  wife,  who  drank  a  decoction  of 
senna-leaves  mixed  with  those  of  the  Coriaria.  In  a  few  minutes  the 
man  suffered  from  violent  colicky  pains  in  the  abdomen,  convulsions,  and 
trismus.  He  died  in  four  hours.  The  woman  suffered  from  similar 
symptoms,  but  recovered.  On  inspecting  the  body  of  the  man,  the 
stomach  was  found  inflamed,  and  of  a  reddish-brown  colour.  A  por¬ 
tion  of  the  decoction  given  to  dogs  killed  them  with  similar  symptoms, 
and  on  dissection  the  alimentary  canal  was  observed  to  be  inflamed. 
(Op.  cit.  Coriaria .)  Prom  these  facts  it  would  appeal1  that  this  vege¬ 
table  poison  has  a  local  irritant  action. 

The  same  question  has  been  raised  in  reference  to  the  Coriaria,  as 
with  respect  to  Cocculus  Indicus,  i.  e.  its  power  of  giving  poisonous 
properties  to  the  flesh  of  animals  feeding  on  it.  A  case  in  which  the 
whole  of  the  members  of  a  family  were  thus  indirectly  poisoned,  is 
elsewhere  related  (ante,  p.  166.) 

Pour  cases  of  poisoning  by  the  berries  of  Rhus  Coriaria  are  re¬ 
ported  in  the  Journal  de  Chimie  Med.  (Avril,  1847,  197.)  Two  of 
these  proved  fatal.  The  subject  of  one,  a  child  aged  seven  years,  was 
found  in  about  seven  hours  in  a  state  of  complete  depression,  with 
subsultus  tendinum,  loss  of  vision,  and  the  jaws  spasmodically  closed : 
death  took  place  the  following  day.  Tn  the  other  fatal  case,  the  prin¬ 
cipal  symptoms  were  very  similar,  with  the  addition  of  great  dilata¬ 
tion  of  the  pupils,  and  suppression  of  urine.  The  recovery  of  two  of 
the  children  was  to  be  ascribed  to  early  and  copious  vomiting. 

DARNEL  GRASS. 

The  effects  produced  by  the  seeds  of  the  bearded  darnel,  Lolium 
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temulentum,  when  mixed  with  grain,  have  been  already  described. 
(See  ante,  p.  534.)  There  is  no  doubt  that  the  noxious  effects  of  fresh 
bread  are  frequently  due  to  the  accidental  presence  of  this  vegetable  poi¬ 
son.  It  is  not  likely,  however,  to  occasion  injurious  symptoms,  unless 
the  bread  he  habitually  used  for  a  long  period.  From  experiments 
on  animals,  and  from  a  few  observations  on  man,  it  appears  that  the 
seeds  of  darnel,  whether  taken  in  powder  or  in  decoction,  have  a  local 
action  on  the  alimentary  canal,  and  a  remote  action  on  the  brain  and 
nervous  system.  There  is  heat,  with  pain  in  the  stomach,  accompa¬ 
nied  by  nausea,  vomiting,  and  diarrhoea.  These  symptoms  are  foL 
lowed  by  languor,  loss  of  vision,  ringing  in  the  ears,  and  vertigo.  In 
order  to  produce  such  serious  effects,  the  poisonous  grain  must  be 
taken  in  a  somewhat  large  dose.  So  far  as  I  can  ascertain,  there  is 
no  instance  recorded  of  its  having  proved  fatal  to  man  ;  and  as  much 
as  three  ounces  of  a  paste  of  the  seeds  has  been  given  to  a  dog,  with¬ 
out  causing  death.  (Wibmer,  op.  cit.  Lolium.) 

Analysis. — The  botanical  characters  of  the  plant.  Pfaff  has  lately 
examined  darnel,  in  order  to  discover  a  poisonous  alkaloid ;  but  there 
was  no  trace  of  such  a  substance.  By  distillation  with  water  he  ob¬ 
tained  two  kinds  of  ethereal  oil,  one  lighter  and  the  other  heavier  than 
water  ;  they  were  colourless,  hut  had  the  odour  of  fusel  oil. 

FOXGLOVE. 

Purple  Foxglove  (Digitalis  purpurea)  is  a  well-known  hedge- 
plant,  growing  abundantly  in  the  southern  parts  of  England.  All 
parts  of  this  plant,  whether  in  the  form  of  powder,  extract,  tincture, 
or  infusion,  are  poisonous,  and  exert  an  action  both  on  the  brain  and 
alimentary  canal.  The  leaves  appear  to  produce  the  most  powerful 
effect,  and  they  retain  their  noxious  properties  when  dried.  One  of 
the  best-marked  cases  of  poisoning  by  foxglove,  became  the  subject  of 
a  criminal  trial  at  the  Old  Bailey  in  Oct.  1826.  A  quack  was  in¬ 
dicted  for  the  manslaughter  of  a  boy  under  the  following  circum¬ 
stances.  He  prescribed  for  a  trivial  complaint,  six  ounces  of  a  strong 
decoction  of  digitalis.  The  hoy  was  soon  attacked  with  vomiting, 
purging,  and  severe  pain  in  the  abdomen.  After  some  time  he  became 
lethargic,  and  slept  for  several  hours ;  in  the  night  he  was  seized  with 
convulsions  :  the  pupils  were  dilated  and  insensible ;  the  pulse  slow, 
small,  and  irregular;  coma  followed,  and  the  boy  died  twenty-tw-o 
hours  after  taking  the  poison.  On  inspection,  the  membranes 
of  the  brain  were  found  much  injected,  and  the  mucous  lining  of  the 
stomach  was  partially  inflamed.  The  prisoner  was  acquitted  of  the 
charge,  because  he  had  only  given  his  advice  on  the  application  of  the 
friends  of  the  deceased !  (Ed.  Med.  and  Surg.  Journal,  xxvii.  223.) 

The  following  case  of  poisoning  by  an  infusion  of  foxglove 
is  reported  by  Mr.  Wilson  of  Leeds.  (Med.  Gaz.  xxxiv.  659.)  A 
healthy  robust  young  man,  affected  with  sore-throat,  was  advised  to 
take  “  throatwort  tea.v  Having  filled  a  quart-pitcher  with  the  fresh 


POISONING  BY  FOXGLO\rE.  SYMPTOMS. 


747 


leaves  of  the  digitalis  purpurea,  he  poured  upon  them  as  much  boiling 
water  as  the  pitcher  would  hold.  Of  this  strong  infusion  he  took  a 
teacupful  on  going  to  bed,  which  caused  him  to  sleep  soundly.  In 
the  morning  he  took  a  second  cupful  (the  infusion  being  much 
stronger),  and  he  then  went  to  his  employment.  He  soon  felt  dizzy 
and  heavy,  began  to  stagger,  lost  his  consciousness,  and  at  length  fell 
down  in  a  state  of  syncope.  On  being  conveyed  home  he  vomited 
severely,  and  sulfered  extreme  pain  in  the  abdomen.  When  visited, 
he  was  conscious,  complained  of  great  pain  in  his  head ;  the  pupils 
were  dilated,  and  the  surface  was  cold,  pallid,  and  covered  with  a 
copious  perspiration.  The  pulse  was  low,  about  40  in  the  minute, — 
three  or  four  feeble  pulsations  being  succeeded  by  a  complete  inter¬ 
mission  of  several  seconds  ;  and  each  stroke,  though  weak,  was  given 
with  a  peculiar  “  explosive  shock.”  There  was  still  great  pain  in  the 
abdomen,  with  incessant  and  violent  vomiting,  no  diarrhoea, — sup¬ 
pression  of  urine,  and  an  abundant  flow  of  saliva.  Brandy  and  am¬ 
monia  with  warmth  were  employed,  and  after  reaction  had  com¬ 
menced,  purgatives  were  administered.  The  man  slowly  recovered, 
but  the  pulse  presented  its  peculiar  beat  and  weakness  for  several  days  ; 
and  during  this  time  the  man  could  not  bear  the  upright  position. 
This  case  proves  that  salivation  may  be  produced  by  the  plant. 

In  another  instance,  a  young  man  swallowed  a  strong  decoction  of 
foxglove  by  mistake  for  purgative  medicine.  He  was  soon  seized 
with  vomiting,  pain  in  the  abdomen,  and  diarrhoea.  In  the  afternoon 
he  fell  asleep.  At  midnight  he  awoke,  was  attacked  with  violent  vo¬ 
miting,  colic,  convulsions,  dilated  and  insensible  pupils  ;  and  his  pulse 
was  slow  and  irregular.  He  died  twenty-two  hours  after  taking  the 
poison.  (Wibmer,  op.  cit.  Digitalis .) 

A  few  grains  of  the  powdered  leaves  have  been  known  to  produce 
giddiness,  languor,  dimness  of  sight,  and  other  nervous  symptoms.  A 
drachm  has,  however,  been  taken  without  causing  death  ;  but  in  this 
instance  it  produced  the  most  violent  vomiting.  As  indicative  of  the 
singular  effect  of  this  poison  on  the  nerves  of  sensation,  it  may  be 
stated  that  a  coal-fire  appeared  to  the  patient  to  have  a  blue  colour. 
A  common  effect  of  this  poison  is  great  depression  of  the  heart’s  action. 

The  post-mortem  appearances  produced  by  foxglove  are  an  inflam¬ 
matory  condition  of  the  stomach  and  intestines,  fluidity  of  the  blood, 
and  loss  of  irritability  of  the  heart. 

In  the  case  of  a  man,  set.  50,  the  tincture,  taken  in  medicinal  doses 
for  about  twenty  days,  produced  the  following  train  of  symptoms. 
(Med.  Gaz.  xxxi.  270.)  The  pulse,  which,  during  a  former  use  of 
the  medicine,  had  lessened  by  ten  or  fifteen  beats  in  a  minute,  sank 
almost  to  half  its  usual  number.  The  patient  was  tormented  by  the 
most  painful  disquietude,  so  that,  even  in  the  night,  he  left  the  bed 
every  moment,  could  not  sleep,  and  with  his  eyes  open  conversed  with 
persons  who  were  not  present.  At  the  same  time  the  pupils  were 
dilated,  the  conjunctiva  both  of  the  eye  and  the  lids  was  red ;  he  had 
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but  little  appetite,  with  great  nausea,  violent  thirst,  and  dryness  of 
the  mouth  ;  the  alvine  evacuations  were  scanty ;  the  secretion  of  urine 
was  increased.  These  phenomena,  which  obviously  were  merely  the 
effects  of  the  digitalis,  had  lasted  six  days,  when  the  restlessness  di¬ 
minished,  sleep  returned,  and  the  dilatation  of  the  pupils  disappeared. 
This  case  shows  that  digitalis  possesses  accumulative  properties ;  and 
that  it  cannot  be  given  for  a  long  period  medicinally  without  produc¬ 
ing  dangerous  symptoms.  Dr.  Elliotson  states  that  he  has  known 
persons  who  had  been  in  the  habit  of  taking  this  medicine  for  a  long 
period  die  very  suddenly,  as  if  from  an  accumulation  of  the  poison  in 
the  system,  and  its  fatal  action  on  the  heart. 

In  a  case  of  poisoning  by  foxglove,  in  addition  to  the  free  use  of 
emetics,  vegetable  infusions  containing  tannin  should  be  given.  Ac¬ 
cording  to  the  researches  of  M.  Homolle,  this  renders  the  active  prin¬ 
ciple — digitalia — insoluble. 

The  medicinal  dose  of  the  infusion  is  from  half  an  ounce  to  one 
ounce ; — of  the  tincture,  from  ten  to  forty  minims  ; — and  of  the 
powrder,  from  half  a  grain  to  one  grain  and  a  half.  The  medicinal 
preparations  vary  considerably  in  strength,  a  fact  which  will  explain 
wThy  they  have  been  administered  in  much  larger  doses  than  those 
here  assigned,  without  producing  dangerous  effects.  Dr.  Pereira  states 
that  twrenty  drops  of  the  tincture  were  given  to  an  infant,  labouring 
under  hydrocephalus,  three  times  daily  for  a  fortnight,  without 
causing  any  untoward  symptom  ;  and  he  has  frequently  prescribed,  for 
an  adult,  one  drachm  of  the  tincture  three  times  daily  for  a  fortnight, 
without  producing  any  marked  effect.  The  tincture  has  been  some¬ 
times  prescribed  medicinally  in  doses  of  half  an  ounce  to  an  ounce ; 
and  on  one  occasion  two  ounces  were  taken  in  two  doses,  without  giving 
rise  to  the  slightest  inconvenience.  (Mat.  .  Med.  ii.  1213.)  These 
facts  show  either  that  foxglove  is  not  so  powerful  a  poison  as  it  is 
commonly  supposed  to  be,  or  that  the  proportion  of  digitalia  is  liable 
to  great  variation  in  the  alcoholic  solution. 

Analysis. — When  foxglove  has  been  taken  in  substance,  it  can  be 
identified  only  by  its  botanical  characters.  In  the  form  of  infusion, 
decoction,  or  tincture,  and  when  mixed  with  organic  liquids,  there  are 
no  chemical  processes  by  which  the  nature  of  the  poison  can  be  deter¬ 
mined. 

Digitalia. — The  active  principle  of  foxglove  is  called  Digitalia. 
Its  properties  have  been  recently  investigated  by  M.  Homolle.  (Journ. 
de  Phannacie,  Janvier  1845,  57.)  The  process  for  obtaining  it  is 
exceedingly  complex.  It  is  a  white,  inodorous,  imperfectly  crystalline 
substance.  It  is  so  intensely  bitter,  that  it  gives  a  sensible  bitterness  • 
to  200,000  parts  of  water ;  but  the  taste  of  digitalia  itself  is  only 
slowly  manifested,  in  consequence  of  its  great  insolubility.  Cold  water 
dissolves  only  l-2000th,  and  hot  water  only  l-1000th  part :  it  is 
much  more  soluble  in  alcohol  and  ether.  When  dissolved  in  either 
menstruum,  it  has  neither  an  acid  nor  alkaline  reaction.  It  does  not 
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form  salts  with  acids.  It  immediately  decomposes  nitric  acid,  evolv¬ 
ing  nitrons  acid  vapours,  and  producing  a  rich  orange-yellow  coloured 
solution,  which  acquires  in  a  few  days  a  golden-yellow  tint.  Sulphu¬ 
ric  acid  at  first  blackens  it,  but  subsequently  forms  a  brownish-black 
liquid,  which  passes  in  a  few  days  to  a  red-brown,  amethyst,  and  finally 
a  rich  crimson  colour.  If  a  portion  of  the  reddish-brown  liquid  be 
dropped  into  a  small  quantity  of  water,  it  gives  to  it  a  rich  green 
colour.  Muriatic  acid  produces  with  it  a  yellow,  speedily  passing  to 
a  bright-green  colour.  A  dose  of  more  than  1  -16th  of  a  grain  could  not 
be  taken  by  an  adult  without  causing  symptoms  of  poisoning.  This 
quantity  was  found  to  be  equal  in  strength  to  about  eight  grains  of 
the  well-prepared  powder  of  the  leaves. 

HELLEBORE. 

There  are  several  varieties  of  Hellebore ;  but  the  two  plants  which 
'are  most  commonly  used  as  poisons  under  this  name,  are  the  Black 
and  White  Hellebore. 

BlackHellebore. — This  plant,  which  is  the  Helleborus  Niger 
of  the  modern,  and  Melampodium  of  the  old  pharmacopoeias,  is  known 
under  the  name  of  Christmas  Hose,  from  its  flowering  in  January. 
In  Lancashire  it  is  called  Brank-ursine.  Another  variety,  Helleborus 
Ecetidus,  sparingly  grows  in  shady  places  and  on  a  chalky  soil, 
flowering  in  March  and  April  :  it  is  known  under  the  names  of 
Bear’s  foot,  Setter-wort,  or  ILellelor  aster. 

According  to  Wibmer,  the  roots  of  the  Black  Hellebore  possess  the 
greatest  activity ;  but  the  leaves  are  also  highly  poisonous  when  used 
in  the  form  of  infusion.  By  long  boiling  the  poisonous  properties  of 
the  plant  are  diminished,  probably  owing  to  the  loss  of  the  volatile 
principle,  which  is  an  acrid  oil.  The  roots  and  leaves  have  a  local 
irritant  action,  producing  violent  vomiting  and  purging  in  small  doses, 
with  severe  pain  in  the  abdomen,  followed  by  cold  sweats,  convulsions, 
insensibility,  and  death.  The  powdered  root,  in  a  dose  of  a  few  grains, 
acts  like  a  drastic  purgative.  In  a  case  reported  by  Morgagni,  half  a 
drachm  of  the  aqueous  extract  killed  a  man,  aged  50,  in  eight  hours. 
The  symptoms  were  severe  pain  in  the  abdomen  and  violent  vomiting. 
After  death,  the  whole  of  the  alimentary  canal  was  found  inflamed, 
but  especially  the  large  intestines.  (Wibmer,  op.  cit.  Helleborus). 
A  case  is  quoted  by  the  same  writer,  in  which  a  table-spoonful  of  the 
finely-powdered  root  (taken  by  mistake  for  rhubarb)  caused  severe 
symptoms  of  irritant  poisoning,  which  did  not  disappear  for  four 
hours.  The  man  recovered  on  the  fourth  day. 

The  experiments  performed  by  Orfila  on  animals  show  that  this 
poison  acts  like  a  local  irritant  when  applied  to  a  wound  on  the  skin. 
(Op.  cit.  ii.  369.) 

Hellebore  is  a  favourite  remedy  for  worms  with  quacks  and  rural 
doctresses.  It  is  not,  therefore,  surprising  that  it  should  be  occa¬ 
sionally  administered  in  an  overdose,  and  cause  death. 
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Mr.  J.  H.  Todd,  Coroner  for  Southampton,  has  kindly  forwarded 
to  me  the  report  of  an  inquiry  which  took  place  before  him,  in 
Nov.  1845,  in  which  a  child  under  two  years  of  age  was  poisoned  with 
an  infusion  of  hellebore,  administered  to  it  by  its  grandmother,  for  the 
purpose  of  destroying'worms.  The  leaves  of  the  plant  (Bear’s  foot) 
were  bruised,  and  boiling  water  poured  over  them.  Two  dessert 
spoonfuls  were  given  to  the  child,  who  had  been  suffering  from  ague, 
but  from  which  he  had  recently  recovered.  Within  ten  minutes  after 
taking  the  mixture  he  was  very  sick,  and  was  violently  purged.  The 
matter  vomited  was  of  a  green  colour,  and  slimy  :  the  sickness  and 
purging  continued  until  the  evening,  when  he  died,  i.  e.  about  thirteen 
hours  after  having  taken  the  mixture.  Therewereconvulsionsbeforedeath. 

On  inspection,  the  whole  body  appeared  blanched  ;  the  eyes  were  sunk,  * 
and  the  pupils  dilated.  There  was  diffused  inflammation  of  the  mucous 
membrane  of  the  stomach,  and  a  well-marked  patch  of  inflammatory 
redness,  about  the  size  of  a  five-shilling  piece,  near  its  centre.  The 
small  intestines,  which  contained  a  brownish-yellow  fluid,  were  much 
inflamed.  The  caecum  contained  about  thirty  worms.  The  head  and 
chest  were  not  examined.  Death  was  very  properly  attributed  by  the 
medical  witness  to  the  action  of  hellebore. 

The  woman  who  prepared  the  infusion  stated  that  she  had  frequently 
given  it  in  large  quantities  to  young  children,  and  there  were  no 
injurious  effects.  It  is  nevertheless  to  be  regarded  as  an  active 
poison  ;  and  if  persons  are  not  always  killed  by  such  wurm-medicines, 
it  must  be  regarded  as  a  very  fortunate  circumstance.  This  acrid 
vegetable  never  can  be  given  by  an  ignorant  person  without  great  risk. 

Analysis. — The  botanical  characters  of  the  leaves  and  roots. — 
Black  Hellebore  has  a  large  flower  with  five  round  spreading  petals, 
which  are  at  first  white,  and  afterwards  become  reddish-coloured,  and 
finally  greenish.  The  flower  of  Foetid  Hellebore,  or  Bear’s  foot,  has 
five  oval  concave  petals,  of  a  green  colour,  tinged  with  purple  at  the 
margin. 

White  Hellebore.  Yeratrum  Album. — The  action  of  this 
plant  is  analogous  to  that  of  black  hellebore ;  it  is,  however,  more 
irritant  and  less  stupefying.  The  powdered  root  produces  a  strong 
local  effect,  and  causes  violent  sneezing.  When  taken  internally,  it 
gives  rise  to  severe  pain  in  the  abdomen,  violent  vomiting  and  purg¬ 
ing,  followed  by  giddiness,  dilatation  of  the  pupils,  convulsions,  insen¬ 
sibility,  and  death.  It  produces  a  sense  of  great  heat  and  constriction 
in  the  throat.  In  three  cases  mentioned  by  Dr.  Pereira,  in  which  the 
infusion  had  been  swallowed,  there  was  no  purging.  (Op.  cit.  ii.  954.) 

There  can  be  no  doubt  that  white  hellebore  has  all  the  characters  of 
a  narcotico-irritant  poison.  In  another  part  of  the  volume  (p.  5,  ante) 
a  case  has  been  quoted,  in  which,  at  a  recent  trial  for  criminal  abortion, 
a  medical  witness  expressed  the  opinion  that  it  wras  not  a  poison.  j 

The  numerous  observations  collected  by  Wibmer,  prove  that  it  acts  j 
most  powerfully  on  the  system.  In  one  instance,  twenty  grains  of  the  ( 
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powder  caused  convulsions  and  death  in  three  hours,  and  in  another, 
a  man  after  eating  the  root,  died  in  six  hours.  Death  was  preceded 
by  vomiting  of  bloody  mucus,  and  by  cold  sweats.  (Op.  Cit.  Vera- 
trum.)  The  smallest  quantity  required  to  destroy  life  is  unknown. 
Dr.  Christison  quotes  a  case  from  Bernt,  in  which  a  man  took  hut  a 
small  quantity  of  the  powder,  and  died  in  the  course  of  the  day.  After 
death,  the  same  marks  of  irritation  were  found  in  the  alimentary  canal 
as  those  which  have  been  described  in  speaking  of  black-hellebore. 

Analysis. — Powdered  white  hellebore  root  has  a  reddish-brown 
colour,  resembling  jalap.  Nitric  acid  gives  to  it  a  red,  rapidly  passing 
to  a  dark-brown,  colour.  Sulphuric  acid  produces  with  it  a  dark 
brown  tint,  almost  black.  Iodine  water,  a  blueish  grey  tint,  slowly 
t  brought  out.  The  proto-  and  persalts  of  iron  have  no  effect  upon  it. 

Ver atria. — White  hellebore  owes  its  noxious  properties  to  the 
alkaloid  v eratria,  which  is  itself  a  powerful  poison.  A  medical  friend 
communicated  to  me  the  following  fact.  A  physician  prescribed 
medicinally  for  a  lady,  one  grain  of  veratria  divided  into  fifty  pills,  and 
three  were  directed  to  be  taken  for  a  dose.  Not  long  after  the  first 
dose  had  been  swallowed,  the  patient  was  found  insensible,  the  surface 
cold,  the  pulse  failing,  and  there  was  every  symptom  of  approaching 
dissolution.  She  remained  some  hours  in  a  doubtful  condition,  but 
ultimately  recovered.  Supposing  the  medicine  to  have  been  well 
mixed,  and  the  pills  equally  divided,  not  more  than  one-sixteenth  of  a 
grain  of  veratria  was  here  taken  1 

This  proves  that  pure  veratria  is  capable  of  exerting  a  very  powerful 
effect.  The  common  veratria  of  the  shops  is  sometimes  given 
medicinally,  in  doses  of  one-sixth  of  a  grain.  In  the  pure  state,  it 
forms  a  brownish- white  uncrystalline  powder,  scarcely  soluble  in  water, 
even  on  boiling,  but  it  is  more  readily  dissolved  by  alcohol  and  ether. 
It  has  a  very  faint  alkaline  reaction,  and  easily  combines  with  the  acetic 
and  other  acids,  forming  soluble  salts.  It  has  a  hot,  acrid  taste, 
without  any  bitterness.  Strong  nitric  acid  gives  to  it  a  light  red, 
turning  to  an  ochreous,  colour.  Sulphuric  acid  gives  to  the  powder 
an  intense  orange-brown  colour,  which  becomes  of  a  deep  claret-red 
on  adding  chromate  of  potash.  The  same  colour  is  produced  when 
the  acid  is  added  to  the  veratria  dissolved  in  acetic  acid, 

CEVADILLA. 

This  name  is  given  to  the  follicles  and  loose  seeds  of  the  Veratrum 
Sabadilla.  It  is  very  much  used  as  a  bug-poison,  and  has  been  employed 
as  a  vermifuge :  it  has  a  strong  local  irritant  action.  It  acts  like  white 
hellebore,  and  its  poisonous  properties  are  due  to  the  presence  of  Veratria. 
Cevadilla  also  yields  a  very  acrid  alkaloid,  Sabadilline ,  the  effects  of 
which  on  the  body  are  unknown. 

HEMLOCK. 

Under  this  name  are  popularly  included  several  varieties  of  plants. 
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FATAL  EFFECTS  OF  COMMON  HEMLOCK. 


COMMON  OK  SPOTTED  HEMLOCK. 

Common  hemlock,  or  Conium  maculatum,  is  a  well-known  hedge- 
plant,  which  grows  abundantly  in  most  parts  of  Great  Britain.  Its 
effects  on  man  and  animals  prove  that  it  possesses  active  poisonous 
properties:  these  chiefly  reside  in  the  leaves  and  roots,  and  may  he 
extracted  hy  water.  Its  energy  varies,  probably  according  to  season 
and  locality.  The  effects  produced  by  hemlock,  have  not  been  uniform ; 
in  some  instances  there  has  been  stupor,  coma,  and  convulsions  ;  while 
in  other  cases,  the  action  of  the  poison  has  been  chiefly  manifested  on  the 
spinal  marrow, — i.  e,,  it  has  produced  paralysis  of  the  muscular  system. 

In  a  series  of  cases,  quoted  hy  Orfila,  several  soldiers  partook  of 
hemlock  in  soup.  Soon  afterwards,  they  all  appeared  to  he  intoxicated. 
One,  who  had  eaten  of  the  soup  rather  freely,  became,  in  less  than  two  % 
hours,  senseless ;  he  breathed  with  difficulty ;  his  pulse  was  hard, 
small  and  slow  ;  surface  cold ;  his  face  livid,  like  that  of  a  person  who 
had  undergone  strangulation.  Emetics  were  administered,  with 
temporary  relief,  but  he  became  again  unconscious,  lost  the  power  of 
speaking,  and  died  three  hours  after  partaking  of  the  soup.  On  in¬ 
spection,  the  stomach  was  found  half  filled  with  a  quantity  of  pulpy 
matter,  and  there  were  some  red  spots  on  the  membrane,  near  the 
pylorus.  The  cerebral  vessels  were  gorged  with  blood,  which  was 
quite  liquid.  (Op.  cit.  ii  427.)  Dr.  J.  H.  Bennett  met  with  a  case 
which  illustrates  the  other  mode  of  action.  A  man  ate  a  large 
quantity  of  hemlock-plant,  by  mistake  for  parsley.  Soon  afterwards, 
there  was  loss  of  power  in  the  lower  extremities :  hut  he  apparently 
suffered  no  pain.  In  walking  he  staggered  as  if  he  was  drunk ;  at 
length  his  limbs  refused  to  support  him,  and  he  fell.  On  being  raised, 
his  legs  dragged  after  him,  and  when  his  arms  were  lifted,  they  fell 
like  inert  masses,  and  remained  immoveable.  There  was  perfect 
paralysis  of  the  upper  and  lower  extremities  within  two  hours  after  he 
had  taken  the  poison.  There  was  loss  of  power  of  deglutition,  and  a 
partial  paralysis  of  sensation,  hut  no  convulsions, — only  slight 
occasional  motions  of  the  left  leg ;  the  pupils  were  fixed.  Three  hours 
after  eating  the  hemlock,  the  respiratory  movements  had  ceased. 
Death  took  place  in  three  hours  and  a  quarter;  it  was  evidently  j 
caused  by  gradual  asphyxia  from  paralysis  of  the  muscles  of  respiration ; 
but  the  intellect  was  perfectly  clear  until  shortly  before  death.  On  rj 
inspection,  there  was  slight  serous  effusion  beneath  the  arachnoid  1 
membrane.  The  substance  of  the  brain  was  soft ;  on  section  there  r 
were  numerous  bloody  points,  but  the  organ  was  otherwise  healthy. 
The  lungs  were  gorged  with  dark-red  fluid  blood  ;  the  heart  was  soft  1 
and  flabby.  The  stomach  contained  a  green- coloured  pultaceous  mass  f; 
resembling  parsley.  The  mucous  coat  was  much  congested,  especially  4 
at  its  cardiac  extremity.  Here  there  were  numerous  extravasations  of 
dark  blood  below  the  epithelium,  over  a  space  of  about  the  size  of  the  i  i 
hand.  The  intestines  were  healthy,  here  and  there  presenting  patches  jj 
of  congestion  in  the  mucous  coat.  The  blood,  throughout  the  body,  ji 
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was  fluid  and  of  a  dark  colour.  A  portion  of  the  green  vegetable  pulp 
was  identified  by  Dr.  Christison,  as  part  of  the  Conium  maculatum. 
Some  of  the  leaves  bruised  in  a  mortar,  with  a  solution  of  potash,  also 
gave  out  the  peculiar  odour  of  the  volatile  principle  Conta.  (Ed. 
Med.  and  S.  J.  July  1845,  169.)  These  two  cases  give  a  more 
complete  account  of  the  effects  produced  by  hemlock  upon  adults,  than 
any  others  yet  published.  It  does  not  appeal’  that  delirium  or  convul¬ 
sions  are  by  any  means  common. 

Analysis. — Hemlock  is  known  from  most  other  plants,  which 
resemble  it,  by  its  large,  round,  smooth  and  spotted  stem.  The  leaves 
are  of  a  dark-green  colour,  and  smooth  and  shining.  Every  portion 
of  the  plant  has  a  strong  and  disagreeable  smell  when  bruised ; — this  is 
*  especially  brought  out  when  the  stem  or  leaves  are  rubbed  with  caustic 
potash. 

Conia. — The  active  properties  of  hemlock  depend  on  the  presence 
of  a  peculiar  volatile  alkaline  liquid,  of  a  highly  pungent  odour,  irri¬ 
tating  to  the  skin,  and  intensely  acrid  to  the  taste.  It  is  transparent, 
oily-looking,  and  floats  on  water,  in  which  it  is  not  very  soluble.  Its 
vapour  is  inflammable  :  it  produces  white  fumes  with  muriatic  acid 
vapour.  This  alkaloid,  Conia,  is  very  soluble  in  alcohol  and  ether, 
and  combines  with  diluted  acids  to  form  salts.  It  exists  in  all  parts  of 
the  plant,  but  an  alcoholic  extract  of  the  seeds  contains  the  largest 
quantity.  The  common  Extract  of  hemlock,  the  medicinal  dose  of 
which  is  two  or  three  grains,  is  liable  to  vary  much  in  strength, 
according  to  the  mode  in  which  it  has  been  prepared  ; — when  over¬ 
heated,  there  is  a  great  loss  of  conia.  The  presence  of  this  alkaloid  in 
the  extract,  may  be  readily  determined  by  triturating  it  with  caustic 
potash  ;  if  present,  it  is  immediately  set  free,  and  may  be  recognized 
by  its  odour.  The  proportion  of  conia  in  the  plant  probably  varies 
at  different  seasons  of  the  year, — a  fact  which  will  account  for  the  root 
having  been  occasionally  eaten  with  impunity. 

Dr.  Christison’s  experiments  prove  that  conia,  whether  free  or 
Combined,  is  a  most  powerful  poison  (ante,  page  28.)  Although,  as 
it  exists  in  hemlock,  it  undoubtedly  operates  by  absorption,  yet,  when 
insulated,  it  destroys  life  so  rapidly,  that  it  must  be  supposed  to  kill, 
at  least  occasionally,  without  entering  the  blood.  It  produces  general 
palsy  without  insensibility,  and  with  slight  occasional  twitches  only  of 
the  limbs  of  the  animal.  (Op.  cit.  855.)  It  is  singular  that  the 
heart  does  not  appear  to  be  affected  by  the  poison,  as  this  organ 
pulsates  even  after  other  signs  of  life  have  ceased.  Death  appears  to 
be  due  to  asphyxia,  from  the  general  paralysis  of  the  respiratory 
muscles.  A  single  drop  of  conia,  applied  to  the  eye  of  a  rabbit,  killed 
it  in  nine  minutes ;  and  three  drops  killed  a  strong  cat  in  a  minute 
and  a  half, 

WATER-HEMLOCK.  HEMLOCK  WATER-DROPWORT. 

The  Water-hemlock,  or  Cicuta  Yirosa,  has  given  rise  to 
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several  fatal  accidents — its  roots  having  been  mistaken  for  parsnips. 
The  whole  of  the  plant  is  poisonous ;  but  the  roots  are  the  most 
active,  especially  when  gathered  early  or  late  in  the  year.  The 
symptoms  produced  by  the  roots  are  vertigo,  dimness  of  sight,  head¬ 
ache,  and  difficult  respiration.  There  is  burning  pain  in  the  stomach, 
with  vomiting,  and  these  symptoms  are  accompanied  by  heat  and  dryness 
of  the  throat.  Convulsions  have  been  observed  to  precede  death.  In 
the  cases  of  three  children  who  died  in  convulsions  from  this  poison, 
Mertzdorff  found  an  injected  state  of  the  mucous  membrane  of  the  sto¬ 
mach,  with  redness  of  the  epiglottis,  pharynx,  cardia,  and  pylorus  :  the 
vessels  of  the  brain  and  the  sinuses  were  filled  with  dark  liquid  blood. 
(Wibmer,  Cicuta,  119.)  In  a  fatal  case  which  occurred  to  Wepfer.  the 
patient,  a  man  aged  20,  who  had  eaten  a  large  quantity  of  the  root,  was 
found  with  his  face  swollen  and  his  eyes  projecting.  He  breathed  with 
great  difficulty,  and  foamed  at  the  mouth.  He  was  seized  with  a  severe 
epileptic  fit :  his  limbs  assumed  a  tetanic  stiffness,  and  there  was  spas¬ 
modic  breathing.  He  was  quite  unconscious,  and  speedily  died.  The 
only  marked  appearances  were  fluidity  of  the  blood,  and  patches  of 
redness  on  the  mucous  membrane  of  the  stomach.  (Wibmer,  loc.  cit.) 

Dr.  Badgley  has  communicated  some  cases  of  poisoning  by 
this  plant  to  the  Montreal  Medical  Gazette  (June  1844)  : — Four 
children,  between  five  and  seven  years  of  age,  ate  the  roots  of  Water- 
hemlock  by  mistake  for  parsnips.  Within  half  an  hour,  they  were  all 
seized  with  extreme  nausea,  burning  pain  at  the  epigastrium,  and 
colicky  pains  in  the  bowels :  they  all  complained,  on  reaching  their 
homes,  of  sickness,  for  which  warm  milk  was  administered  to  them. 
Efforts  to  vomit  were  induced :  in  one,  there  was  full  vomiting, 
but  iu  the  other  three  nothing  was  ejected  from  the  stomach. 
The  pains  gradually  increased  in  two  of  them ;  and,  in  the  space  of 
about  two  hours  from  the  time  of  their  eating  the  roots,  they  were 
labouring  under  complete  coma,  with  tetanic  convulsions, — the  jaws 
rigidly  fixed,  profound  stertor,  and  the  whole  face  puffed  and  bloated,  4 
having  precisely  the  appearance  of  the  head  of  a  person  who  had  been  i 
for  some  hours  under  water  ;  pulse  intermitting,  sometimes  impercep-  ! 
tible.  Emetics  were  exhibited,  but  without  effect ;  and  enemata  of 
castor-oil  and  oil  of  turpentine  were  employed  with  great  relief.  The 
child  who  had  eaten  most  sparingly  had  taken  warm  milk,  and  had  j 
vomited  freely.  One  died  in  three  hours ;  the  others  recovered. 

Dr.  Schlesier  met  with  the  following  case: — A  girl,  set.  eight,  who 
had  eaten  this  plant,  was  found  lying  quite  insensible.  Her  respiration  . 
was  feeble,  and  rattling ;  the  pulse  soft,  small,  and  scarcely  perceptible ;  J  ! 
the  pupils  dilated  and  fixed ;  the  face  pallid  ;  limbs  flaccid  j  abdomen  i 
distended;  and  there  was  general  coldness  of  the  surface,  with  an 
entire  loss  of  the  power  of  swallowing.  Stimulating  embrocations  and  i  1 
cataplasms  were  applied,  and  after  some  hours  the  pupils  contracted ; 
the  body  became  warm ;  the  breathiug  easier ;  but  there  were  involun- 
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tary  motions  of  the  limbs.  There  was  a  slight  return  of  consciousness 
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and  the  power  of  speaking,  but  the  difficulty  of  swallowing  continued ; 
and  the  patient  died  in  about  sixteen  hours.  (Canstatt’s  Jahresb. 
1844,  v.  296.) 

Analysis. — There  are  no  means  of  identifying  this  plant  except  by 
the  determination  of  its  botanical  characters.  It  grows  abundantly  on 
the  borders  of  ditches,  ponds,  and  streams.  Its  stem  is  thick,  round, 
striated,  smooth,  sparingly  branched,  and  often  attains  four  feet  in 
height.  It  is  of  a  reddish  colour  at  the  branching  of  the  umbels.  The 
leaves  are  large,  pinnated,  and  serrated :  they  have  the  taste  of  parsley. 
The  root,  which  has  a  strong  disagreeable  smell  and  an  acrid  taste,  is 
thick,  short,  hollow,  and  has  numerous  fibres  at  the  joints.  The 
nature  of  the  poisonous  principle  is  unknown. 

The  Cicuta  Macitlata  is  possessed  of  equally  virulent  properties. 
Many  fatal  cases  have  occurred  in  the  United  States  from  the  root 
having  been  eaten  by  mistake. 

Hemlock  water-dropwort.  Water-Parsnip. — This  umbel¬ 
liferous  plant  (the  (Enanthe  Crocata  of  botanists)  grows  on  the 
banks  of  rivers,  streams,  and  ditches.  It  is  one  of  the  most  poisonous 
of  the  order ;  and  it  is  considered  to  be  one  of  the  most  virulent  of 
English  vegetable  poisons.  It  is  found  growing  abundantly  in  the 
South  of  Ireland.  Dr.  Pickells  has  collected  thirty  cases  of  death  from 
the  eating  of  the  root ;  the  quantity  taken  in  one  instance  did  not 
exceed  the  top  of  the  finger  in  size.  The  symptoms  were  insensibility, 
tetanus,  delirium,  and  insanity.  Dr.  Christison  considers  that  this 
plant,  as  it  grows  in  Scotland,  is  not  poisonous ;  but  there  appears  to 
be  no  doubt,  from  various  recorded  cases,  that,  as  it  grows  in  England, 
Wales,  and  Ireland,  it  is  endowed  with  highly  noxious  properties. 

Symptoms  and  appearances. — A  very  interesting  set  of  cases  of 
poisoning  by  (Enanthe  has  been  communicated  to  the  Medical  Gazette 
(vol.  xxxiv.  p.  288),  by  Mr.  Bossey,  of  Woolwich.  A  number 
of  convicts,  while  engaged  at  work,  ate  the  leaves  and  roots  of  the 
(Enanthe.  In  about  twenty  minutes,  one  man,  without  any  apparent 
warning,  fell  down  in  strong  convulsions,  which  soon  ceased,  but  left 
a  wild  expression  on  his  countenance.  Soon  afterwards,  as  many  as 
nine  fell  into  a  state  of  convulsions  and  insensibility.  The  face  of  the 
man  first  seized  became  bloated  and  livid ;  there  was  a  sanguineous 
foam  about  the  mouth  and  nostrils  ;  the  breathing  was  stertorous  and 
convulsive ;  there  was  great  prostration  of  strength,  and  insensibility : 
he  died  in  five  minutes.  A  second  died,  under  similar  symptoms,  in  a 
quarter  of  an  hour,  although  the  stomach-pump  was  used,  and  some 
leaves  were  extracted  with  the  fluids.  A  third,  who  had  assisted  in 
|  carrying  the  two  former,  was  himself  seized  with  convulsions,  and  died 
in  about  an  hour  ;  and  soon  after  him,  a  fourth  died,  in  spite  of  the  most 
energetic  remedial  treatment  by  cold  affusion,  emetics,  stimulants,  stimu¬ 
lating  frictions,  as  well  as  the  use  of  the  stomach-pump.  Two  other 
cases  proved  fatal, — the  one  in  nine  days,  and  the  other  in  eleven ; 
and  in  these  two  cases  there  was  irritation  of  the  alimentary  canal. 
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On  inspecting  the  bodies  of  those  who  died  quickly,  there  was  con¬ 
gestion  of  the  cerebral  vessels ;  and,  in  one  instance,  a  layer  of  extrava- 
sated  blood  was  found  beneath  the  pia  mater.  In  the  first  case,  which 
proved  most  quickly  fatal,  the  cerebral  vessels  were  not  congested. 
The  pharynx  and  oesophagus  had  a  white  appearance,  and  contained 
some  mucus,  with  portions  of  the  root.  The  lining  membrane  of  the 
trachea  and  bronchi  was  intensely  injected  with  dark  blood.  The  lungs 
were  gorged  with  fluid  blood.  The  blood  in  the  heart  was  very  black 
and  fluid.  The  stomach  and  intestines  were  externally  of  a  pink 

colour :  the  cavity  of  the  stomach  was  lined  with  a  thick  viscid  mucus, 
containing  portions  of  the  root.  The  mucous  membrane  was  much 
corrugated,  and  the  follicles  were  particularly  enlarged.  Similar 
appearances  were  met  with  in  all.  In  the  two  protracted  cases,  the 
mucous  membrane  of  the  stomach  and  bowels  was.  softened  and 
thickened.  It  had  a  pink  colour  externally,  hut  no  red  appearance 

internally.  The  vessels  of  the  brain  were  congested.  In  the  others, 

who  partook  of  the  roots,  the  symptoms  were  not  so  severe.  Under 
the  free  use  of  purgatives,  a  considerable  quantity  of  the  root  was 
discharged,  and  in  a  few  days  the  men  recovered.  These  cases  show 
that  the  (Enanthe  is  one  of  the  most  powerful  of  the  indigenous 
narcotico-irritant  poisons.  Tt  destroys  life  with  even  greater  ra¬ 
pidity  than  arsenic  ;  for  it  here  proved  fatal  to  a  strong  healthy  man 
in  less  than  one  hour.  Chemists  have  not  yet  ascertained  on  what 
principle  its  active  properties  depend,  hut  they  appear  to  reside  chiefly 
in  the  root. 

In  March  1846,  Dr.  Unger  met  with  the  following  cases: — A 
woman  dug  up  some  roots  which  she  supposed  to  be  parsnips.  They 
were  dressed  for  dinner  as  usual  in  an  earthen-pot  in  which  her  food 
was  commonly  prepared.  The  woman,  as  well  as  her  husband  and  two 
children,  partook  of  them.  Dr.  Unger  was  suddenly  called  to  see 
them  in  the  evening,  and  found  them  apparently  labouring  under 
delirium  tremens.  They  were  in  constant  motion,  talking  incessantly, 
without  knowing  what  they  said,  and  fancying  they  saw  objects  which 
had  no  existence.  They  fought  with  each  other,  and  were  occasionally 
attacked  with  fits  of  convulsive  laughter.  The  countenance  was  pale ; 
the  pupil  dilated ;  the  look  vague ;  tongue  clean,  moist,  and  tremu¬ 
lous  ;  and  the  pulse,  which,  owing  to  the  incessant  motion,  was  felt 
with  difficulty,  appeared  smaller,  weaker,  and  slower  than  natural. 
The  patients  rejected  everything  that  was  offered  to  them,  and  were 
obliged  to  he  restrained  by  force.  A  neighbour  who  had  eaten  a  small 
portion  of  the  roots  suffered  from  vertigo  and  general  uneasiness :  she 
was,  however,  perfectly  conscious,  and  refused  to  take  any  remedy. 
Doses  of  sulphate  of  zinc  were  repeatedly  given  to  the  other  patients, 
hut  without  effect,  until  combined  with  ipecacuanha.  This  treatment 
led  ultimately  to  the  rejection  from  the  stomach  of  a  large  quantity  of 
the  undigested  root.  After  this,  the  symptoms  abated  ;  and  the  next 
morning,  with  the  exception  of  a  sense  of  weight  in  the  head, 
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they  had  all  recovered*  It  is  remarkable  that  there  was  no 
purging.  (Gaz,  des  Hopitaux,  Sept.  19,  1846.)  The  root  is  con¬ 
sidered  to  be  the  most  active  part  of  the  plant :  it  is  of  a  yellowish- 
white  colour,  and  not  uupleasant  to  the  taste.  A  very  small  portion 
of  it,  unless  speedily  ejected  from  the  stomach,  will  suffice  to  destroy 
life.  The  symptoms  have  been  occasionally  delayed  in  their  appear¬ 
ance  ;  but,  as  in  Mr.  Bossey’s  cases,  when  they  have  once  commenced, 
they  run  on  to  a  fatal  termination  with  great  rapidity. 

Dr.  Woodville  relates,  that  three  men  ate,  or  rather  tasted  of  the 
root.  One  was  soon  afterwards  seized  with  convulsions,  and  died  ; 
two  others  suffered  from  nervous  symptoms,  including  locked-jaw,  and 
one  of  these  died  ;  a  fourth  had  dizziness,  and  slowly  recovered.  It 
is  remarkable  that  there  was  no  vomiting,  nor  any  tendency  to  vomit. 
The  following  set  of  cases  occurred  in  Ireland  : — Eight  boys  ate  the 
plant  for  water-parsnip.  In  four  or  five  hours  the  eldest  became 
suddenly  convulsed,  and  died ;  and  before  the  next  morning,  four 
others  died.  Of  the  remaining  three,  one  was  maniacal  for  several 
hours ;  the  other  lost  his  hail1  and  nails ;  and  the  third  escaped. 
(Medical  Botany,  iv.  144.)  They  who  have  vomited  early  have 
generally  recovered. 

It  is  not  often  that  attempts  are  made  to  destroy  others  by  the  ad¬ 
ministration  of  these  narcotico-irritant  vegetables;  but  a  case  has 
recently  occurred  in  France,  in  which  a  woman  attempted  to  poison 
her  husband  by  mixing  slices  of  the  root  of  this  plant  with  his  soup. 
His  suspicions  were  excited  by  the  acrid  taste  of  the  soup.  The 
woman  was  tried  for  the  crime,  and  M.  Toulmouche  deposed  at  the 
trial,  that  the  plant  from  which  the  root  had  been  taken,  was  the 
(Euanthe  crocata, — that  it  was  a  powerful  poison,  and  might  cause 
death  in  two  or  three  hours.  The  prisoner  was  convicted,  and  con¬ 
demned  to  ten  years  at  the  galleys.  (Gaz.  Med.  Jan.  3,  1846,  18; 
also,  Journ.  de  Chim.  Med.  1845,  533). 

Analysis. — The  QEnanthe  crocata  can  be  identified  only  by  its 
botanical  characters.  It  bears  a  greater  resemblance  to  celery  than 
most  of  the  other  umbelliferse.  Its  stem  is  channelled,  round,  smooth 
and  branched,  of  a  yellowish  red  colour,  and  growing  to  the  height  of 
two  or  three  feet.  The  root  consists  of  a  series  of  oblong  tubercles  with 
long  slender  fibres. 

BINE-LEAVED  WATER  HEMLOCK. 

This  is  another  umbelliferous  poison,  known  as  the  Phellandrium 
aquaticum.  Like  the  GEnanthe  it  is  often  popularly  called  the  Water- 
parsnip.  It  grows  by  the  banks  of  rivers,  ditches  and  ponds.  It  is 
poisonous,  but  less  virulent  than  the  GEnanthe. 

Analysis. — The  poisonous  principle  is  unknown.  The  plant  has  a 
thick,  hollow,  smooth  jointed  stalk,  usually  about  three  feet  iu  height ; 
the  leaves  are  very  fine,  small,  and  much  subdivided.  They  are  of  a  dark 
shining  green  colour;  the  root  is  thick,  tapering,  jointed,  and  sends 
off  numerous  long  slender  fibres. 
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fool’s  PARSLEY. 

Pool’s  Parsley,  or  Lesser  Hemlock,  is  exceedingly  common  in 
gardens  and  hedge-rows.  Its  botanical  name  is  .ZEthusa  Cynapium. 
The  leaves  so  closely  resemble  those  of  parsley  that  they  have  often 
been  gathered  for  them  by  mistake.  The  following  case  of  poisoning 
by  the  iEthusa  cynapinm  is  reported  in  a  late  number  of  the  Medi- 
cinisches  Jahrbuch.  A  woman  gave  two  of  her  children  some  soup, 
in  which  she  had  boiled  the  root  of  this  plant,  mistaking  it  for  parsley. 
They  were  both  seized  with  severe  pain  in  the  abdomen,  and  the 
next  morning,  one  of  them,  a  hoy,  aged  eight  years,  was  in  a  state  of 
perfect  unconsciousness,  and  his  jaws  were  spasmodically  fixed.  The 
abdomen  was  swollen;  there  was  vomiting  of  bloody  mucus,  with 
obstinate  diarrhoea, — the  extremities  were  cold,  and  the  whole  body 
was  convulsed.  He  died  in  twenty-four  hours.  The  only  appearances 
met  with,  were  redness  of  the  lining  membrane  of  the  oesophagus  and 
trachea,  with  slight  vascular  congestion  of  the  stomach  and  duodenum. 

That  the  root  of  this  plant  contains  a  most  energetic  poison,  and 
that  it  is  capable  of  producing  rapidly  fatal  effects,  is  proved  by  a  case 
reported  by  Mr.  Thomas,  in  which  death  took  place  in  an  hour.  In 
May  1845,  a  child,  aged  five  years,  in  good  health,  ate  the  bulbs  of 
the  iEthusa  by  mistake  for  young  turnips.  She  was  suddenly  seized 
with  pain  in  the  abdomen,  followed  by  sickness,  hut  no  vomiting. 

She  complained  of  feeling  very  ill.  On  trying  to  eat,  she  could  not 
swallow.  She  was  incapable  of  answering  questions,  and  her  coun¬ 
tenance  bore  a  wild  expression.  The  lower  jaw  became  fixed,  so  as  to 
prevent  anything  being  introduced  into  the  mouth.  She  then  became 
insensible,  and  died  in  an  hour  from  the  commencement  of  the  symp¬ 
toms  :  so  far  as  could  be  ascertained,  there  were  no  convulsions.  No 
post-mortem  examination  was  made.  A  second  child,  aged  three 
years,  shortly  after  eating  the  same  substance,  was  attacked  with  pain 
in  the  epigastrium,  sickness,  vomiting,  and  profuse  perspiration.  She 
soon  recovered,  with  the  exception  of  suffering  severe  griping  pains 
without  purging,  hut  these  disappeared  the  following  day.  A  third 
child,  of  the  same  age,  suffered  from  similar  symptoms.  Recovery  in  i 
the  two  last  cases  was  due  to  the  plant  having  been  eaten  on  a  full 
stomach,  and  to  the  effect  of  early  and  copious  vomiting.  (Med. 
Times,  Aug.  23,  1845,  408.)  Mr.  Thomas  injected  about  two  ounces 
of  the  juice  expressed  from  the  recent  bulbs  into  the  stomach  of  a  dog  j 
through  an  aperture  in  the  oesophagus,  which  he  afterwards  secured  I 
by  a  ligature.  There  were  violent  spasms  and  urgent  attempts  to 
vomit.  In  most  of  the  animals  upon  which  this  experiment  was  tried, 
death  took  place  in  from  one  to  four  hours.  The  following  case  oc¬ 
curred  to  Mr.  Stevenson.  Two  ladies  partook  of  some  salad,  into 
which  iEthusa  cynapium  had  been  put  by  mistake  for  parsley.  They 
soon  experienced  a  troublesome  nausea,  with  occasional  vomiting; 
oppressive  headache,  giddiness,  and  a  strong  propensity  to  sleep,  at  the 
same  time  that  this  was  prevented  by  frequent  startings  and  excessive 
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agitations.  There  was  a  sensation  of  pungent  heat  in  the  mouth, 
throat,  and  stomach,  with  difficulty  of  swallowing,  thirst,  and  loss  of 
appetite.  There  was  numbness,  with  tremors  of  the  limbs.  The  two 
patients  only  slowly  recovered  from  the  effects  of  the  poison. 
(Churchill’ s  Botany.)  These  facts  show  that  the  iEthusa  is  a  very 
poisonous  plant. 

Analysis. — It  is  known  from  garden  parsley  by  the  smell  of 
its  leaves  when  rubbed,  which  is  peculiar,  disagreeable,  and  very 
different  from  that  possessed  by  the  leaves  of  parsley.  The  leaves  of 
Fool’s  parsley  are  finer,  more  acute,  decurrent,  and  of  a  darker  green 
colour.  Its  flower-stem,  which  is  striated  or  slightly  grooved,  is  easily 
known  from  all  other  umbelliferous  plants  by  the  beard,  or  three  long 
pendulous  leaves  of  the  involucrum  under  the  flower.  The  flowers 
are  white, — those  of  the  garden  parsley  of  a  pale  yellow  colour. 

The  poisonous  properties  of  this  plant  are  believed  to  be  due  to  an 
alkaloid,  the  chemical  characters  of  which  are  unknown. 

IPECACUANHA. 

The  powdered  root  of  Ipecacuanha  (Cephaelis  Ipecacuanha)  is 
well  known  to  possess  strongly  emetic  properties,  and  it  is  this  which 
interferes  with  its  action  as  a  poison  in  ordinary  doses.  The  pro¬ 
perties  of  Ipecacuanha  are  dependent  on  the  presence  of  an  alkaloid, 
Emetina,  which  forms  about  one  per  cent,  of  the  powder  or  root. 
This  is  an  uncrystalline  powder  of  a  light  brown  colour,  but  very 
soluble  in  water,  alcohol,  and  ether.  It  has  a  strong  bitter  taste.  It 
is  dissolved  by  nitric  acid, — the  solution  acquiring  a  bright  yellow 
colour.  It  is  darkened  by  sulphuric  acid,  and  on  adding  chromate  of 
potash  the  liquid  becomes  red,  and  finally  acquires  a  greenish-brown 
colour.  Pelletier  and  Magendie  found  that  from  six  to  ten  grains  of 
the  impure  alkaloid  given  to  animals  caused  violent  vomiting,  followed 
by  stupor  and  death  in  about  fifteen  minutes.  On  inspection,  the 
alimentary  canal  was  observed  to  be  inflamed.  (Wibmer,  op.  eit. 
Cephaelis,  78.)  Two  grains  of  the  pure  alkaloid  will  kill  a  dog. 

Analysis. — For  the  chemical  properties  of  Ipecacuanha  powder 
see  page  523,  ante. 

LABURNUM. 

The  bark  and  seeds  of  the  common  Laburnum  (Cytisus  Labur¬ 
num)  contain  an  active  poison  called  Cytisine.  Dr.  Traill  met  with 
two  cases  of  poisoning  by  the  seeds,  and  an  interesting  case,  which 
was  the  subject  of  a  trial  at  Inverness,  has  been  more  recently  reported 
by  Dr.  Christison.  (Ed.  Med.  and  S.  J.  Oct.  1843.)  A  youth,  with 
the  intention  of  merely  producing  vomiting  in  one  of  his  fellow- 
servants,  a  female,  put  some  dry  laburnum-bark  into  the  broth  which 
was  being  prepared  for  their  dinner.  The  cook,  who  remarked  a 
“  strong  peculiar  taste”  in  the  broth,  soon  became  very  ill,  and  in  five 
minutes  was  attacked  with  violent  vomiting.  The  account  of  the 
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symptoms  is  imperfect ;  for  the  cause  of  them  was  not  even  suspected 
until  six  months  afterwards.  The  vomiting  continued  thirty-six  hours; 
was  accompanied  by  shivering, — pain  in  the  abdomen,  especially  in  the 
stomach, — and  great  feebleness,  with  severe  purging.  These  symp¬ 
toms  continued,  more  or  less,  for  a  period  of  eight  months  ;  and  she 
fell  off  in  flesh  and  strength.  At  this  period  she  was  seen  by  a  phy¬ 
sician,  who  had  been  called  on  by  the  law- authorities  to  investigate 
the  case.  She  was  then  suffering  from  gastro-intestinal  irritation, 
vomiting  after  food,  pain  in  the  abdomen,  increased  by  pressure, 
diarrhoea,  tenesmus,  and  bloody  stools,  with  other  serious  symptoms. 
The  medical  opinion  was  that  she  was  then  in  a  highly  dangerous 
state.  The  woman  did  not  eventually  recover  until  the  following 
April.  There  was  no  doubt,  from  the  investigation  made  by  Dr.  Ross 
and  Dr.  Christison,  that  her  protracted  illness  was  really  due  to  the 
effects  of  the  laburnum-bark. 

Some  experiments  were  then  made  on  the  action  of  the  poison  on 
animals.  A  teaspoonful  of  the  powder  of  dry  laburnum-bark  was  ad¬ 
ministered  to  a  cat.  Soon  afterwards  it  writhed,  apparently  in  great 
pain ;  in  a  short  time  it  vomited  violently,  and,  although  languid  and 
dejected  for  the  rest  of  the  day,  it  quickly  recovered.  Sixtv-nine 
grains  of  the  same  powder  were  given  ,  to  a  dog.  In  ten  minutes  it 
whined  and  moaned,  vomited  violently,  and  soon  got  well.  On  a 
second  occasion,  twenty  grains  were  found  to  act  as  a  powerful  emetic 
upon  the  animal.  An  ounce  of  the  infusion  of  laburnum-bark,  con¬ 
taining  the  active  matter  of  sixty-two  grains,  was  introduced  by  a 
catheter  into  the  stomach  of  a  full-grown  rabbit.  In  ten  minutes  the 
animal  looked  quickly  from  one  side  to  the  other,  twitched  back  its 
head  twice  or  thrice,  and  instantly  fell  on  its  side  in  violent  tetanic 
convulsions,  with  alternating  emprosthotonos  and  opisthotonos,  so 
energetic,  that  its  body  bounded  with  great  force  upon  the  side,  up 
and  down  the  room.  Suddenly,  however,  all  movement  ceased,  respi¬ 
ration  was  at  an  end,  the  whole  of  the  muscles  became  quite  flaccid, 
no  sign  of  sensation  could  be  elicited,  and  the  animal  died  within  two 
minutes  and  a  half  after  the  poison  was  injected  into  the  stomach.  The 
body  was  opened  in  two  minutes  more,  and  the  heart  was  found  gorged 
with  blood,  but  contracting  with  some  force.  The  stomach  was  filled 
with  green  pulp,  soaked  with  the  infusion.  No  morbid  appearance  was 
visible  anywhere.  In  repeating  this  experiment,  one  rabbit  died  in 
half  an  hour,  another  in  three  quarters  of  an  hour,  after  small  doses 
of  the  infusion  were  injected  into  the  stomach ;  and  a  third  rabbit 
speedily  died  after  eating  greens  merely  impregnated  with  the  infusion. 
In  all  these  instances  convulsions  were  the  leading  symptoms  produced. 
The  same  effects  are  popularly  ascribed  to  the  leaves,  young  pods,  and 
seeds  of  the  tree ;  but  no  experiments  have  been  performed  with  these. 
The  facts  here  detailed  show  that  laburnum-bark  is  a  most  energetic 
poison — as  powerful,  even,  as  nux  vomica. 

Analysis. — There  are  no  chemical  means  of  detecting  the  nature 
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of  this  poison,  especially  when  administered  in  powder  or  infusion ;  or 
when  a  decoction  of  the  bark  is  given  in  food.  A  decoction  of  the 
hark  yielded  a  clear  light  brown  infusion  with  a  slight  acid  reaction. 
It  was  not  precipitated  by  albumen,  or  a  solution  of  tartarized 
antimony :  hence  it  contained  no  tannic  acid.  With  a  persalt  of  iron 
it  acquired  a  dark  greenish-brown  colour, — of  a  deep  red  by  trans¬ 
mitted  light.  Strong  nitric  acid  caused  it  to  acquire  a  lighter  colour. 
It  gave  a  very  copious  gelatinous  precipitate  with  acetate  of  lead, 
which  was  almost  entirely  redissolved  by  acetic  acid.  On  decomposing 
this  precipitate  by  sulphuric  acid,  filtering  and  applying  a  persalt  of 
iron  to  the  filtered  liquid,  a  greenish-brown  precipitate  fell  (gallate  of 
iron)  without  any  red  tint  whatever.  A  much  stronger  decoction  of 
the  bark,  as  well  as  a  decoction  of  the  tops,  yielded  similar  results. 

The  bark  has  been  said  to  contain  meconic  acid ;  but  these  results 
prove  that  none  of  this  peculiar  acid  is  present  (p.  630,  ante.) 
The  only  plan  for  determining  with  certainty  the  deleterious  properties 
of  the  substance,  would  be  by  exhibiting  a  portion  of  the  suspected 
decoction  or  infusion  to  animals. 

LOBELIA. 

The  powdered  leaves  of  Indian  tobacco  (Lobelia  Inelata)  contain 
an  acrid  principle  which  is  capable  of  producing  narcotico-irritant  effects. 
As  a  poison  it  is  but  little  known  in  this  country.  Wibmer  relates  that 
in  one  instance  it  produced  at  first  violent  vomiting  in  the  person  for 
whom  it  was  prescribed ;  but  the  medicine  was  repeated  until  it  was  no 
longer  ejected  from  the  stomach.  The  patient  suffered  severe  pain,  and 
speedily  died : — stupor  and  convulsions  having  preceded  death.  The  pow¬ 
dered  leaves  and  seeds  are  much  employed  by  quacks  in  the  United  States; 
and  accidents  occasionally  arise  from  the  substance  being  prescribed  in 
excessive  doses.  When  administered  in  from  ten  to  twenty  grains 
lobelia  acts  as  an  emetic  ;  but  in  larger  quantity  it  acts  deleteriously.  It 
would  also  appear  that  even  ordinary  medicinal  doses  affect  some 
individuals  with  great  severity,  owing,  probably,  to  idiosyncrasy. 

A  case  has  recently  occurred,  in  whiih  a  man  lost  his  life  by  swallowing 
one  drachm  of  the  powdered  leaves,  prescribed  by  a  quack.  This 
person  was  seen  by  a  medical  practitioner,  soon  after  he  had  taken 
the  poison ;  he  was  evidently  suffering  great  pain,  but  he  was  quite 
unconscious, — the  pulse  small,  the  pupils  strongly  contracted,  and 
insensible  to  light.  He  had  vomited  the  greater  part  of  the  poison. 
He  suffered  from  spasmodic  twitchings  of  the  face,  sank  into  a  state  of 
complete  insensibility,  and  died  in  about  thirty-six  hours.  On 
inspection,  some  fluid  was  found  in  the  stomach,  but  none  of  the 
powder.  The  mucous  membrane  was  intensely  inflamed,  and  the 
vessels  of  the  brain  were  strongly  congested.  (Pharm.  Times,  May  1, 
1847,  p.  182.) 

Analysis. — Lobelia  is  seen  in  the  form  of  a  greenish-coloured 
powder  (fragments  of  leaves).  This  powder  acquires  a  reddish-brown 


762  FATAL  ACTION  OF  COLCBICUM.  MEADOW-SAFFRON. 

colour  from  strong  nitric  acid,  and  is  blackened  by  concentrated  sul¬ 
phuric  acid.  Iodine  water  has  no  effect  upon  it.  The  proto-  and 
persulphate  of  iron  produce  with  it  a  dark-green  colour,  the  persulphate, 
very  rapidly. 

MEADOW-SAFFRON. 

Meadow-saffron  (Colchicum  Atjtumnale)  contains  a  poisonous 
alkaloid,  the  effects  of  which  on  animals  are  very  analogous  to  those  of 
veratria,  the  alkaloid  existing  in  White  hellebore.  The  most  noxious 
parts  of  the  plant  are  the  bulbs  (or  roots)  and  seeds,  but  the  leaves 
and  flowers  have  also  an  irritant  action.  Toxicologists  agree  in 
placing  this  among  the  narcotico-irritant  poisons,  although  in  the 
cases  yet  reported  there  appear  to  have  been  no  cerebral  symptoms. 

Its  effects  are  more  like  those  of  a  vegetable  irritant :  it  causes  a 
burning  pain  in  the  oesophagus  and  stomach,  with,  in  general,  violent 
vomiting,  and  occasionally  purging,  followed  by  death.  Dr.  Ollivier 
has  published  the  details  of  two  cases,  in  which  large  doses  of  the 
tincture  of  colchicum  root  proved  fatal.  In  each  case  about  five  ounces 
of  the  tincture  were  swallowed.  In  the  first  there  was  continued  and 
violent  vomiting,  but  no  purging  :  the  pupils  were  not  dilated ;  pulse 
thready  and  slow ;  intense  thirst ;  severe  cramps  in  the  soles  of  the 
feet ;  intellect  unaffected ;  no  convulsions  or  tetanic  spasms.  The 
patient  died  in  twenty-two  hours.  The  body  was  not  inspected  until 
putrefaction  had  advanced  to  a  degree  to  destroy  all  the  appearances. 

An  unsuccessful  attempt  wTas  made  to  extract  colchicina  from  the 
contents  of  the  stomach.  In  the  second  case  symptoms  speedily 
appeared,  indicated  by  violent  pain  in  the  abdomen ;  frequent  vomiting 
but  no  purging ;  difficult  respiration ;  pupils  not  dilated ;  coldness  of 
the  surface  ;  no  tetanic  spasms,  but  cramps  in  the  soles  of  the  feet ;  ; 

pulse  small ;  intellectual  faculties  preserved.  Death  took  place  in 
twenty-eight  hours.  The  vessels  of  the  pia  mater  were  much  injected, 
but  there  was  no  injection  or  vascularity  of  the  mucous  membrane  of 
the  stomach.  (Annales  d’Hyg.  1836,  ii.  394.) 

A  case  is  quoted  in  the  Pharmaceutical  Times,  in  which  a  man  set. 

75,  swallowed  a  large  quantity  of  colchicum  seeds.  He  soon  experi¬ 
enced  a  burning  sensation  in  the  throat,  with  nausea,  vomiting,  violent 
colicky  pains,  and  frequent  diarrhoea.  These  were  succeeded  by  diffi¬ 
culty  of  breathing,  and  discharge  of  bloody  urine.  After  death,  patches 
of  inflammation  and  mortification  were  found  in  the  stomach  and 
duodenum.  The  latter  contained  some  colchicum  seeds.  (Jan.  23, 
1847,  p.  354.)  A  softening  of  the  mucous  membrane  of  the  stomach, 
has  been  observed  in  two  cases  of  poisoning  by  tincture  of  colchicum. 

In  November  1839,  a  gentleman  swallowed  by  mistake  one  ounce  i 
and  a  half  of  wine  of  colchicum.  He  was  immediately  seized  with 
severe  pain  in  the  abdomen  :  other  symptoms  of  irritation  came  on, 
and  he  died  in  seven  hours.  No  post-mortem  examination  was  re-  {  i 
quired  by  the  coroner !  Tn  another  instance  in  which  an  ounce  was  r 
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taken,  death  occurred  in  thirty-nine  hours.  (Schneider’s  Annalen,  i. 
232.)  In  a  well-marked  case  of  poisoning  by  the  wine  of  colchicum, 
reported  by  Mr.  Fereday,  two  ounces  were  taken.  The  symptoms  did 
not  come  on  for  an  hour  and  a  half ;  there  was  then  copious  vomiting 
of  a  yellow  fluid,  severe  pain  with  great  tenderness  in  the  abdomen, 
tenesmus  and  thirst.  The  patient  died  in  forty-eight  hours  without 
being  convulsed  or  manifesting  any  sign  of  cerebral  disturbance. 
The  chief  morbid  appearance  was  a  patch  of  redness  in  the  mucous 
membrane  of  the  stomach,  near  the  cardiac  orifice ;  the  intestines 
were  slightly  inflamed.  The  head  was  not  examined.  (Medical 
Gazette,  x.  161.)  In  another  instance,  where  an  ounce  and  a  half 
of  the  tincture  was  taken,  and  death  ensued  in  forty-eight  hours,  no 
morbid  appearances  were  found.  A  man,  aged  fifty-two,  took  a  de¬ 
coction  made  with  a  tablespoonful  of  colchicum  seeds  to  a  pint  and  a 
half  of  water.  Fie  was  seized  with  vomiting  and  purging,  continuing 
incessantly  until  death,  which  took  place  in  about  thirty-six  hours. 
The  only  appearance  of  note  was  that  the  stomach  had  a  violet  or 
purple  hue.  An  interesting  case  of  poisoning  by  the  medicinal  ad¬ 
ministration  of  colchicum  has  been  communicated  to  me  by  Mr.  Mann 
of  Bartholomew  Close.  Three  and  a  half  dracbms  of  the  wine  of 
colchicum  were  taken  in  divided  doses,  and  caused  death  on  the  fourth 
day.  There  was  no  inflammation  of  the  mucous  membrane,  but 
simply  extravasation  of  blood  into  the  mucous  follicles. 

The  medicinal  doses  of  the  vinegar  and  wine  of  colchicum  are  from 
half  a  drachm  to  a  drachm ;  of  the  tincture  from  twenty  to  thirty 
minims,  and  of  the  powder  from  two  to  eight  grains.  According  to 
Dr.  Aldridge,  the  tincture  given  frequently  in  medicinal  doses,  produces 
salivation.  (Dub.  Hosp.  Gaz.,  Oct.  1845,  p.  52.) 

Analysis.- — Colchicum  owres  its  noxious  properties  to  the  alkaloid 
colchicina,  which  exists  both  in  the  seeds  and  root.  It  is  in  fine 
white  crystals,  wdiich  have  a  bitter  acrid  taste.  It  is  soluble  in  water, 
has  a  feeble  alkaline  reaction,  and  forms  crystallizable  salts  with  acids. 

MONKSHOOD. 

Monkshood  (Aconitum  Napellus)  which  is  also  known  under  the 
names  of  Wolfsbane  and  Blue-Rocket,  is  a  plant  which  grows  freely 
in  most  parts  of  this  country.  The  roots,  seeds,  and  leaves  are  equally 
poisonous.  They  have  a  hot  acrid  taste,  and  when  swallowed  give 
rise  to  a  burning  sensation  in  the  fauces,  numbness  and  tingling  in  the 
limbs,  swelling  and  pain  in  the  abdomen,  vomiting  and  diarrhoea, 
accompanied  by  vertigo,  delirium,  dimness  of  sight  and  other  symptoms 
indicative  of  cerebral  affection.  In  1842,  a  lady  residing  at  Lambeth 
wras  poisoned  by  her  having  eaten  the  root  in  mistake  for  horse-radish 
with  some  roast  beef.  It  is  not  likely  that,  under  these  circumstances, 
much  could  have  been  taken ;  but  very  shortly  after  dinner  slight 
vomiting  came  on,  with  severe  pain  in  the  abdomen.  Emetics  and 
the  stomach-pump  were  used,  but  she  died  in  three  hours. 
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In  the  following  case  the  leaves  proved  fatal.  A  hoy,  set.  14,  ate 
some  of  the  leaves  for  parsley.  In  about  two  hours  he  complained  of 
a  burning  sensation  in  the  mouth,  throat,  and  stomach,  and  vomited 
freely.  Soon  after  this  he  fell  on  the  ground  in  a  ht ;  and  seven  hours 
after  having  taken  the  poison,  he  was  found  lying  across  the  bed  with 
his  hands  in  his  pockets,  dead.  On  inspection,  the  cerebral  vessels  were 
tilled  enormously  with  dark-coloured  fluid  blood,  upwards  of  a  pound 
of  which  escaped  from  the  skull  and  spinal  canal.  The  stomach  was 
empty :  there  was  a  deep  inflammatory  blush  over  the  whole  mucous 
surface,  with  patches  of  a  darker  colour.  (Med.-Cliir.  Rev.  July  1844, 

p.  261.) 

An  accident  occurred  at  the  hospital  of  Bordeaux,  in  which  a  dose  of 
five  grains  of  fresh  extract  of  aconite  was  given  to  three  patients.  One 
of  them  died  in  three  hours,  In  a  quarter  of  an  hour  after  taking  the 
poison,  the  patients  had  tremors  of  the  muscles,  and  a  pricking  or 
tingling  sensation  over  their  bodies  ;  severe  vomiting  followed.  They 
became  quite  unconscious;  and  on  recovering  their  senses,  there  was  con¬ 
fusion  of  sight,  with  intense  headache ;  the  skin  was  cold  and  clammy, 
the  pulse  slow  and  irregular,  and  the  respiration  short  and  hurried. 
Two  of  the  patients  recovered.  (Med.-Chir.  Rev.,  Oct.  1889,  544.) 

A  very  complete  medico-legal  history  of  poisoning  by  aconite,  has 
been  published  by  Dr.  Geoghegan  in  the  Dublin  Medical  Journal. 
A  trial  for  murder  by  poisoning  with  this  plant  took  place  at  the 
Monaghan  Lent  Assizes  in  1841,  in  which  this  gentleman  wras  a 
witness  for  the  crown.  The  medical  evidence  was  beset  with  diffi¬ 
culties  ;  for  no  trace  of  poison  could  be  discovered,  and  it  was  only  by 
a  close  analysis  of  symptoms  and  post-mortem  appearances,  that  the 
charge  was  brought  home  to  the  prisoner.  The  deceased  had  eaten  for 
his  dinner  some  greens  dressed  for  him  by  the  prisoner ;  he  complained 
of  their  having  a  sharp  taste,  and  this  was  perceived  also  by  another 
person  present,  who  tasted  them.  It  was  ascertained  that  the  deceased, 
soon  after  the  meal,  had  vomited  a  greenish  matter,  and  suffered  from 
diarrhoea,  restlessness,  incoherence,  trismus  and  clenching  of  the  hands. 
He  died  in  about  three  hours  after  having  eaten  the  greens,  but  was 
not  seen  by  a  medical  man  while  living.  The  chief  appearance  met 
with  was  in  the  stomach,  where  the  mucous  membrane  was  of  a  light 
reddish-brown  colour.  Traces  of  vegetable  matter  were  found  in  the 
intestines :  but  no  poison  could  be  detected  either  botanicaily  or 
chemically.  The  symptoms  suffered  by  a  friend  of  the  deceased,  who 
had  accidentally  tasted  the  greens,  were  very  characteristic  of  poisoning 
by  aconite.  In  two  minutes  he  felt  a  burning  heat  in  the  mouth,  throat, 
gullet  and  stomach ;  then  a  sensation  of  swelling  in  the  face,  with  a 
general  feeling  of  numbness  and  creeping  of  the  skin.  Restlessness, 
dimness  of  sight,  and  stupor  almost  amounting  to  insensibility,  followed; 
and  in  about  an  hour  after  the  meal,  he  was  found  speechless, — frothing 
at  the  nose  aud  mouth,  the  hands  and  jaws  clenched,  appearing  occa¬ 
sionally  as  if  dead,  and  then  again  reviving.  Vomiting,  purging, 
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tenderness  of  the  epigastrium,  cramps,  tingling  of  the  flesh,  and  a 
burning  taste  in  the  mouth,  followed.  He  did  not  entirely  recover 
until  after  the  lapse  of  five  weeks.  The  prisoner  was  convicted  of 
murder,  and  confessed  before  execution  that  the  powdered  root  of 
aconite  had  been  mixed  with  pepper  and  sprinkled  over  the  greens. 
Trom  this  case  we  learn  that  the  actual  discovery  of  a  poison  is  not 
insisted  on  by  a  Court  of  law,  when  the  medical  and  general  evidence 
is  conclusive  of  the  fact  of  poisoning,  (ante,  p.  129).  Dr.  Geoghegan, 
in  the  paper  referred  to,  quotes  two  other  instances  of  poisoning  by 
aconite,  one  of  a  man  aged  fifty-six,  who  died  in  an  hour  and  a  quarter 
after  eating  the  root ;  and  the  second,  a  boy  aged  seven,  who  died  in 
two  hours,  having  been  much  convulsed  before  death.  One  drachm 
of  the  root  is  said  to  have  proved  fatal ;  but  it  is  probable  that  less 
than  this  would  suffice  to  kill  an  adult.  There  appears  to  be  con¬ 
siderable  uncertainty  in  the  operation  of  this  poison  under  the  form  of 
tincture.  In  a  case  which  occurred  to  M.  Devay,  (Cormack’s  Edin¬ 
burgh  Journal,  April  1844,)  a  man  recovered  in  three  days  after 
having  taken  upwards  of  ten  drachms  of  the  tincture,  (only  infused  for 
a  day,)  wThile  the  late  Dr.  Male  of  Birmingham  is  reported  to  have 
died  from  the  effects  of  not  more  than  eighty  drops  taken  in  ten  doses, 
over  a  period  of  four  days, — the  largest  quantity  taken  at  once  being 
ten  drops.  (Prov.  Med.  and  Surg.  Journ.,  Aug.  20,  1845,  p.  535, 
also,  Med.  Gaz.  xxxvi.  861.)  Dr.  Pereira  informs  me  that  he  has 
known  general  numbness  produced  in  hysterical  females  by  a  dose 
of  only  five  minims  of  a  carefully  prepared  tincture.  The  preparations 
of  aconite,  even  when  used  medicinally,  are  therefore  likely  to  give  rise 
to  the  most  alarming  symptoms,  and  even  death.  The  common  medi¬ 
cinal  dose  of  the  tincture  is  five  drops  three  times  a  day ;  and  of  the 
powder  or  aqueous  extract  one  or  two  grains. 

The  strength  of  this  tincture  is  subject  to  great  variation.  The 
quantity  of  aconita  contained  in  it  is  very  uncertain ;  hence,  in  pre¬ 
scribing  it,  the  intended  strength  should  always  be  clearly  defined. 
In  the  Pharmaceutical  Journal  for  October  1847,  no  less  than  six 
different  formulae  are  given  for  its  preparation,  (p.  176).  The 
occasional  weakness  of  the  tincture  may  account  for  recovery  after 
large  doses,  as  in  the  following  case.  A  patient  swallowed  about  ten 
drachms  of  the  tincture  of  Aconite  (Parisian  Codex).  The  first 
symptoms  were  a  sense  of  heat  and  constriction  in  the  throat,  great 
anxiety,  restlessness,  nausea,  spasmodic  contraction  of  the  legs,  coldness 
of  skin,  loss  of  vision,  facies  hippocratica,  the  head  spasmodically  drawn 
backwards,  imperceptible  pulse,  stertorous  respiration,  insensibility  of 
the  skin,  but  perfect  retention  of  intellect.  After  lasting  about  eight 
hours,  pulsation  returned  and  the  symptoms  abated.  The  patient 
recovered  in  three  days.  (Canstatt,  Jahresbericht,  1844,  v.  297.) 
Several  cases  of  poisoning  occurred  some  years  since  at  Lille,  in  which 
tincture  of  the  fresh  roots  of  aconite  was  taken  by  mistake  for  a 
Cordial,  Three  members  of  a  family  drank  an  ounce.  The  symptoms 
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appeared  in  half  an  hour  :  there  was  severe  burning  pain  in  the  throat 
and  stomach,  with  vomiting,  purging,  tenderness  of  the  abdomen,  and 
delirium.  One  died  in  two  hours;  the  second  in  two  and  a  half 
hours ;  the  third  recovered.  The  only  appearance  met  with  on  in¬ 
spection,  was  great  redness  of  the  mucous  membrane  of  the  stomach 
and  small  intestines.  (E.  M.  and  S.  J.,  xxviii.  452.) 

A  well-marked  case  of  poisoning  by  a  decoction  of  this  plant  oc¬ 
curred  to  Mr.  Sayle.  A  man,  set.  39,  boiled  the  fresh  stalks  and  leaves 
of  aconite  in  half  a  pint  of  beer  until  it  was  reduced  to  a  quarter  of  a 
pint :  he  then  swallowed  half  of  it  as  a  medicine.  An  hour  afterwards 
he  was  found  in  bed,  rolling  his  arms  about  and  foaming  at  the  mouth, 
pupils  widely  dilated,  lower  extremities  paralysed,  surface  cold  and 
clammy,  great  nausea,  pulse  scarcely  perceptible,  and  he  was  perfectly 
insensible.  He  soon  afterwards  died.  The  abdomen  was  examined, 
and  the  only  appearance  met  with  was  a  slight  redness  near  the  cardiac 
extremity  of  the  stomach.  (Med.  Times,  Oct.  18,  1845,  p.  70.) 

Dr.  Fleming,  who  has  closely  investigated  the  subject  of  poisoning 
by  aconite,  considers  that  the  poison  may  cause  death — 1,  by  produc¬ 
ing  a  powerfully  sedative  impression  on  the  nervous  system ;  2,  by 
paralysing  the  muscles  of  respiration,  and  causing  asphyxia ;  and  3,  by 
producing  syncope.  The  last  is  the  most  common  form  of  death  in 
man,  when  the  case  is  protracted  for  some  hours.  A  dose  sufficiently 
large  to  produce  death  in  this  way,  excites,  in  the  first  place,  numbness 
and  burning  heat  in  the  mouth,  throat,  and  stomach ;  pain  in  the  abdo¬ 
men,  with  sickness  and  vomiting ;  diminished  sensibility  of  the  sur¬ 
face  ;  vertigo;  dimness  of  vision,  or  complete  blindness ;  ringing  in  the 
ears,  and  occasionally  deafness  ;  frothing  at  the  mouth ;  sense  of  con¬ 
striction  in  the  throat,  with  sensations  of  weight  and  enlargements  of 
various  parts  of  the  body,  but  especially  of  the  face  and  ears ;  great 
muscular  feebleness,  with  general  trembling ;  more  or  less  difficulty  of 
breathing,  and  speechlessness ;  sinking  at  the  pit  of  the  stomach,;  pulse 
small,  feeble,  irregular,  finally  imperceptible ;  extremities  and  surface  of 
the  body  cold  and  clammy;  countenance  blanched;  and  the  lips  bloodless. 
The  individual  dies  suddenly  ; — the  mental  faculties  are  commonly  re¬ 
tained  to  the  last,  or  there  is  only  slight  delirium.  The  case  generally 
proves  fatal  in  from  one  to  eight  hours  ;  if  it  last  beyond  this  period, 
there  is  good  hope  of  recovery.  The  most  common  appearance  on  inspec¬ 
tion  is  general  congestion  of  the  venous  system.  The  brain  and  mem¬ 
branes  are  gorged :  in  some  instances  there  is  increased  vascularity  of  the 
mucous  membrane  of  the  alimentary  canal.  (An  Inquiry  on  the  i 
Properties  of  the  Aconitum  Napellus,  1845,  p.  43.)  Some  interesting  i 
cases  of  poisoning  by  the  root  of  aconite  are  related  by  Dr.  Pereira,  i 
(Mat.  Med.  ii.  1806.) 

Analysis. — The  botanical  characters  of  the  plant  may  in  some 
instances  serve  to  identify  it.  Dr.  Christison  considers  that  its  re¬ 
markable  taste,  which  is  at  first  bitter,  but  after  a  few  minutes  gives 
rise  to  numbness  and  tingling  of  the  lips,  will  enable  the  analyst  to 
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distinguish  it  from  other  vegetable  poisons.  He  recommends  an  alco¬ 
holic  extract  to  be  made  of  the  contents  of  the  stomach,  and  advises 
that  this  should  be  subjected  to  the  sense  of  taste.  Another  mode  of 
testing  is  suggested  by  the  experiments  of  Dr.  Pereira  :  when  applied 
to  the  eye,  the  poisonous  extract  produces  contraction  of  the  pupil. 

*  Aconita. — The  alkaloidal  base  of  aconite,  aconita,  is  the  most 
formidable  poison  which  has  yet  been  discovered.  It  is  contained  in 
all  parts  of  the  plant,  but  especially  in  the  root.  It  is  a  white  or 
whitish-yellow  semi-crystalline  substance,  somewhat  resembling  manna 
in  appearance.  It  is  soluble  in  alcohol  and  ether,  but  scarcely  soluble 
in  water,  even  on  boiling ;  it  is  dissolved  by  acids  (acetic)  forming 
salts.  It  would  be  dangerous  to  attempt  to  taste  this  poison  when 
pure,  and  all  experiments  with  it  should  be  performed  with  the  greatest 
caution.  So  small  a  quantity  as  one-fiftieth  part  of  a  grain  has  en¬ 
dangered  the  life  of  an  individual  (Pereira,  Mat.  Med.  ii.  1841) ;  and 
Dr.  Christison  found  that  the  tenth  part  of  a  grain  introduced  into  the 
cellular  tissue  of  a  rabbit  killed  the  animal  in  twelve  minutes.  It  is  even 
more  powerful  than  pure  prussic  acid,  and  operates  with  tremendous 
rapidity.  Dr.  Itoupell  states,  that  the  l-100th  of  a  grain  will  act 
locally,  so  as  to.  produce  a  well-marked  sensation  in  a  part  for  a  whole 
day.  Its  effects  are  similar  to  those  occasioned  by  the  plant.  The 
medicinal  preparations  of  aconite  are  apt  to  vary  greatly  in  strength, 
in  consequence  of  this  alkaloid  being  sometimes  strongly  retained  in  the 
vegetable  tissues.  Nitric  acid  dissolves  aconita  without  imparting  to 
it  any  colour,  in  which  respect  this  alkaloid  resembles  picrotoxia. 
Sulphuric  acid  produces  with  it  no  change  of  colour  in  the  cold,  but 
turns  it  of  a  dark-brown  tint,  when  heat  is  applied.  The  solution 
of  aconita  in  acetic  acid  is  precipitated  by  potash,  and  the  precipitate 
is  not  redissolved  by  an  excess  of  the  alkali.  The  specimen  used  in 
these  experiments  was  absolutely  pure  :  it  was  prepared  by  Mr.  Morson. 

There  are  other  varieties  of  aconite,  which  are  endowed  with 
equally  poisonous  properties. 
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MUSHROOMS. 

Poisoning  by  Mushrooms  (Pungi)  is  by  no  means  unusual  as  the 
result  of  accident.  Modem  writers  on  this  subject  have  described  no 
less  than  forty  species,  of  which  only  a  few  can  be  safely  eaten  in  this 
country.  Among  them  the  Agaricus  campestris  and  esculentus 
are  perhaps  most  commonly  employed  as  articles  of  food.  It  is  a 
curious  fact,  that  the  poisonous  properties  of  mushrooms  vary  with 
climate,  and  probably  with  the  season  of  the  year  at  which  they  are 
gathered.  Another  circumstance  deserving  of  notice,  is,  that  by  idiosyn¬ 
crasy,  some  individuals  are  liable  to  be  seriously  affected  even  by  those 
species  which  are  commonly  regarded  as  innocent.  Some  species  which 
ape  poisonous  in  this  country,  are  used  freely  by  the  Russians ;  al¬ 
though  it  appears  they  are  in  the  habit  of  salting,  boiling,  and  com¬ 
pressing  them  before  they  are  eaten ; — this  may  in  some  instances 
suffice  to  account  for  their  having  no  noxious  effects.  Dr.  Badham 
states  that  the  Agaricus  campestris  or  Common  mushroom,  which  is 
largely  eaten  in  England,  is  regarded  as  poisonous  in  Rome,  and  is 
accordingly  rejected;  while  many  varieties,  which  in  this  country 
would  produce  symptoms  of  poisoning,  are  eaten  with  impunity. 
There  do  not  appear  to  be  any  satisfactory  rules  for  distinguishing 
the  mushrooms  which  are  wholesome  from  those  which  are  poison¬ 
ous.  The  best  test  is  that  assigned  by  Dr.  Christison — namely,  that  j 
the  poisonous  vegetable  has  an  astringent  styptic  taste  ;  and  perhaps  ! 
also  a  disagreeable,  but  certainly  a  pungent  odour.  All  mushrooms 
that  are  highly  coloured,  or  grow  in  dark  and  shady  places,  are  gene¬ 
rally  poisonous. 

The  noxious  species  of  mushrooms  act  sometimes  as  narcotics,  at 
others  as  irritants.  It  would  appear  from  the  reports  of  several  cases, 
that  when  the  narcotic  symptoms  are  excited,  they  come  on  soon  after 
the  meal  at  which  the  mushrooms  have  been  eaten,  and  that  they  are 
chiefly  manifested  by  giddiness,  dimness  of  sight,  and  debility.  The  j 

person  appears  as  if  intoxicated,  and  there  are  singular  illusions  of  sense.  t; 
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Spasms  and  convulsions  have  been  occasionally  witnessed  among  the 
symptoms  where  the  case  has  proved  fatal.  Dr.  Peddie  has  related  three 
cases  of  poisoning  by  mushrooms  (Edin.  M.  and  S.  J.,  xlix.  200),  in 
which  the  poison  acted  as  a  pure  narcotic ;  there  was  no  pain  in  the  ab¬ 
domen,  nor  irritation  in  the  alimentary  canal.  The  narcotic  symptoms 
began  in  half  an  hour  with  giddiness  and  stupor ;  the  first  effect  with 
one  patient  was,  that  every  object  appeared  to  him  to  be  of  a  blue  colour. 
The  three  patients  recovered,  twro  of  them  rapidly.  When  the  drowsi¬ 
ness  passes  off,  there  is  generally  nausea  and  vomiting ;  but  sometimes 
vomiting  and  diarrhoea  precede  the  stupor.  If  the  symptoms  do  not 
occur  until  many  hours  after  the  meal,  they  partake  more  of  the  cha¬ 
racters  of  irritation ; — indicated  by  pain  and  swelling  of  the  abdomen, 
vomiting,  and  purging.  Several  cases,  in  which  the  symptoms  did 
not  appear  until  after  the  lapse  of  fourteen  hours,  are  reported  in  the 
Medical  Gazette  (vol.  xxv.  p.  110.)  In  some  instances  the  symptoms 
of  poisoning  have  not  commenced  until  after  the  lapse  of  thirty  hours ; 
and  in  these,  narcotism  followed  the  symptoms  of  irritation.  It  might 
be  supposed  that  these  variable  effects  were  due  to  different  properties 
in  the  mushrooms ;  but  the  same  fungi  have  acted  on  members  of  the 
same  family,  in  one  case  like  irritants,  and  in  another  like  narcotics.  In 
most  cases  recovery  takes  place,  especially  if  vomiting  be  early  induced. 
In  the  few  instances  which  have  proved  fatal,  there  has  been  more  or 
less  inflammation  in  the  stomach  and  bowels,  with  tnrgescence  of  the 
vessels  of  the  brain.  Balardini  states,  that  of  sixty-eight  cases  of 
poisoning  by  mushrooms,  which  occurred  in  the  province  of  Brescia 
during  a  period  of  twenty  years,  twenty  proved  fatal.  The  principal 
symptoms  were  nausea,  uneasiness  in  the  abdomen,  vertigo ;  a  state 
resembling  intoxication ;  vomiting  and  diarrhoea ;  loss  of  power  of 
locomotion,  with  convulsions.  (Canstatt’s  Jahresbericht,  1844,  v.  800.) 
In  six  cases  which  occurred  to  Dr.  Keber,  in  which  the  Helvetia  escu- 
lenta  had  caused  symptoms  of  poisoning,  the  patients  became  jaun¬ 
diced  as  soon  as  the  vomiting  had  ceased.  The  principal  symptom 
was  urgent  vomiting;  but  one  girl,  set.  18,  fell  into  a  state  of  coma, 
from  which  she  did  not  recover  for  three  days.  It  was  probable  that, 
in  this  instance,  the  noxious  effects  were  due  to  season.  (Gaz.  des  Hop., 
Oct.  10,  1846.)  The  common  truffle  (Morchella  esculenta)  has 
been  known  to  give  rise  to  severe  symptoms  of  irritant  poisoning.  In 
some  cases  lately  reported  (Ed.  Med.  and  Surg.  Journ.,  Oct.  1845, 
530),  it  is  probable  that  the  truffles  had  undergone  decomposition 
before  they  were  eaten. 

Ketchup,  a  liquor  made  from  mushrooms,  has  occasioned  faintness, 
nausea,  and  severe  pain  in  the  abdomen,  disappearing  only  after  some 
hours.  (Dub.  Med.  Press,  Sept.  24,  1845,  195.)  There  are  two  ways 
of  explaining  this  effect :  1 .  either  that  the  individual  labours  under 
an  idiosyncrasy  with  respect  to  mushrooms  in  general ;  or  2.  that 
noxious,  have  been  gathered  by  mistake  for  esculent  mushrooms.  A 
case  is  on  record  which  shows  that  a  medical  jurist  may  be  easily 
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misled  when  any  active  poison  is  mixed  with  and  administered 
in  a  dish  of  mushrooms.  A  servant-girl  poisoned  her  mistress,  by 
mixing  arsenic  with  mushrooms.  This  person  died  in  twenty 
hours,  after  suffering  severely  from  vomiting  and  colicky  pains.  On 
dissection,  the  stomach  and  intestines  were  found  inflamed.  Death 
was  ascribed  to  the  effects  of  the  mushrooms,  which  were  considered 
to  have  been  unwholesome ;  and  the  fact  of  poisoning  only  came  out 
many  years  afterwards,  by  the  confession  of  the  prisoner.  This  shows 
with  what  a  watchful  eye  such  cases  should  be  examined  :  in  the  ab¬ 
sence  of  poison  from  the  stomach,  it  would  he  extremely  difficult  to 
develope  the  truth. 

Analysis. — The  discovery  of  portions  of  the  fungus  in  the  matter 
vomited,  or  the  description  of  the  food  eaten,  will  commonly  lead  to  a 
diagnosis  of  this  form  of  poisoning.  The  poisonous  principle  con¬ 
tained  in  mushrooms  is  called  Lungin ;  it  appears  to  he  of  a  volatile 
nature,  and  soluble  in  water ;  for  some  varieties  of  noxious  mush¬ 
rooms  may  be  eaten  with  impunity,  wrhen  they  have  been  well  boiled 
in  water  and  afterwards  pressed.  One  of  the  most  poisonous  in  this 
country,  Amanita  muscaria,  or  Fly-mushroom,  renders  the  water  in 
which  it  is  boiled  so  poisonous,  that  animals  are  killed  by  it,  while  the 
boiled  fungus  itself  has  no  effect  upon  them.  The  liquid  procured  from 
it  is  used  as  a  fly-poison,  whence  the  name  of  the  mushroom  is  de¬ 
rived.  It  is  known  by  its  rich  orange-red  colour. 

NIGHTSHADE  (DEADLY.) 

There  are  several  plants  known  under  the  name  of  Nightshade, 
which,  however,  differ  much  from  each  other.  The  Woody  Night¬ 
shade  (Solanum  Dulcamara),  and  the  Garden  Nightshade, 
or  Solanum  Nigrum,  known  by  the  red  and  black  colour  of  their 
berries,  have  been  elsewhere  described,  (page  725,  ante.)  The  vege¬ 
table  poison  now  to  be  described  is  the  Deadly  Nightshade,  or 
Atropa  Belladonna. 

Symptoms. — Within  the  last  few  years  several  well-marked  cases  of 
poisoning  by  belladonna  have  occurred,  and  in  the  autumn  of  1846 
many  persons  in  this  metropolis  suffered  from  eating  the  ripe  berries,  i 
which  wrere  openly  sold  in  the  streets  as  edible  fruit !  Two  of  these  j 
persons  died,  and  the  man  wrho  sold  the  berries  was  tried  and  convicted  ' 
of  manslaughter.  The  root  and  leaves  are  as  poisonous  as  the  berries ;  i 
but  the  effects  have  been  chiefly  observed  with  the  latter,  which  are  i 
not  unfrequently  eaten  by  mistake  or  accident.  The  symptoms  pro-  ! 
duced  by  this  poison  are  of  a  very  uniform  character,  so  that  the 
description  of  one  well-marked  case  might  almost  suffice  for  all  the  1 
purposes  of  diagnosis.  The  following  occurred  at  Guy’s  Hospital  j 
in  August  1846.  A  boy,  set.  14,  ate,  soon  after  breakfast,  about  ! 
thirty  of  the  berries,  which  he  had  bought  in  the  street.  In  about  i 
three  hours  it  appeared  to  him  as  if  his  face  was  swollen, — his  throat  ; 
became  hot  and  dry, — vision  impaired, — objects  appeared  double,  and  ; 
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they  seemed  to  revolve  and  run  backwards.  His  hands  and  face  were 
flushed,  and  his  eyelids  tumid  :  there  were  occasional  flashes  of  light  be¬ 
fore  his  eyes.  He  tried  to  eat,  but  could  not  swallow  on  account  of  the 
state  of  his  throat.  In  endeavouring  to  walk  home  he  stumbled  and 
staggered ;  and  he  felt  giddy  whenever  he  attempted  to  raise  his  head. 
His  parents  thought  him  intoxicated  :  he  was  incoherent, — frequently 
counted  his  money,  and  did  not  know  the  silver  from  the  copper  coin. 
His  eyes  had  a  fixed,  brilliant,  and  dazzling  gaze ;  he  could  neither 
hear  nor  speak  plainly,  and  there  was  great  thirst ;  he  caught  at 
imaginary  objects  in  the  air,  and  seemed  to  have  lost  all  knowledge  of 
distance.  His  fingers  were  in  constant  motion : — there  was  headache, 
but  neither  vomiting  nor  purging.  He  did  not  reach  the  hospital 
until  nine  hours  had  elapsed ;  and  the  symptoms  were  then  much  the 
same  as  those  above  described.  He  attempted  to  get  out  of  bed  with 
a  reeling,  drunken  motion :  his  speech  was  thick  and  indistinct.  The 
pupils  were  so  strongly  dilated  that  there  was  merely  a  ring  of  iris, 
and  the  eyes  were  quite  insensible  to  light.  The  eyelids  did  not  close 
when  the  hand  was  passed  suddenly  before  them.  He  had  evidently 
lost  the  power  of  vision ;  although  he  stared  fixedly  at  objects  as  if  he 
saw  them.  The  nerves  of  common  sensation  were  unaffected.  When 
placed  on  his  legs  he  could  not  stand.  The  pulse  was  90,  feeble,  and 
compressible :  his  mouth  was  in  constant  motion,  as  if  he  were  eating 
something.  His  bladder  was  full  of  urine  on  admission.  He  con¬ 
tinued  in  this  state  for  two  days,  being  occasionally  conscious ;  when, 
by  a  free  evacuation  of  the  bowels,  some  small  seeds  were  passed : 
these  were  examined  and  identified  as  the  seeds  of  belladonna.  The 
boy  gradually  recovered,  and  left  the  hospital  on  the  sixth  day  after  his 
admission  : — the  progress  of  recovery  was  indicated  by  the  state  of  the 
pupils,  which  had  then  only  acquired  their  natural  size  and  power  of 
contraction.  In  three  other  cases  which  occurred  at  the  same  time, 
the  berries  having  been  baked  in  a  pie,  pains  in  the  limbs,  drowsiness, 
insensibility,  and  convulsions,  were  among  the  symptoms.  In  two 
cases  of  poisoning  by  the  berries  related  by  Dr.  Moll,  the  symptoms 
bore  a  strong  resemblance  to  those  of  delirium  tremens,  but  among 
them  were  heat  and  dryness  of  the  throat,  loss  of  power  of  deglu¬ 
tition,  incoherent  speech,  double  vision,  and  strange  spectral  illusions, 
with  occasional  fits  of  wild  and  ungovernable  laughter.  On  the 
following  morning  both  of  these  patients  recovered  as  if  from  a  dream ; 
but  they  suffered  for  some  time  from  languor,  thirst,  and  dryness  of 
the  throat :  the  pupils  also  continued  dilated.  (Casper’s  Wochen- 
schrift,  10  Januar,  1846,  p.  26.)  Two  very  interesting  cases  of  the 
effects  of  the  berries  on  children  are  quoted  in  the  Edinburgh  Medical 
and  Surgical  Journal.  (Vol.  xxix.  p.  452.)  Among  the  first  symp¬ 
toms,  three  hours  after  the  berries  were  eaten,  the  childron  were 
seized  with  uncontrollable  fits  of  laughter  ;  catching  at  objects  ;  in¬ 
cessant,  incoherent  babble,  and  continual  agitation  of  the  body,  with 
fixed  staring  eyes,  and  dilated  insensible  pupils.  A  man,  set.  34,  ate  about 
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fifty  berries  to  relieve  bis  thirst.  He  immediately  perceived  a  burning 
sensation  in  the  throat,  and  a  feeling  of  stupefaction.  He  staggered 
home  and  went  to  bed.  In  the  evening  he  was  seized  with  such  vio¬ 
lent  delirium  that  it  required  three  men  to  confine  him.  His  face  was 
livid ;  his  eyes  injected  and  protruding, — the  pupils  strongly  dilated ; 
the  carotid  arteries  pulsating  most  violently ;  a  full,  hard,  and  frequent 
pulse,  and  loss  of  power  to  swallow.  He  was  bled,  and  in  about  half 
an  hour  was  able  to  swallow  an  emetic,  which  brought  away  a  violet 
blue  or  purple  liquid,  (always  a  well-marked  indication  of  this  form  of 
poisoning).  Purgative  medicines  and  enemata  were  employed,  and  he 
recovered  his  consciousness  in  about  twelve  hours.  (Case  by  Dr. 
Rosenberger,  Canstatt’s  Jahresb.  1844,  v.  295.)  In  six  other  cases, 
reported  in  the  same  journal  by  Dr.  Teschenmacher,  the  symptoms 
varied  slightly  in  the  different  patients.  They  all  experienced  double 
vision,  dilatation  of  the  pupils,  constriction  of  the  throat,  vertigo,  and 
a  tendency  to  sleep.  They  who  had  eaten  most  berries  fell  into  a 
soporose  state,  and  had  violent  convulsions  of  the  extremities.  In 
twenty-four  hours  the  whole  of  the  family  had  recovered.  (Ib. 
p.  296.) 

The  root  of  belladonna,  administered  in  the  form  of  decoction  as  a 
clyster,  has  destroyed  life.  Four  scruples  of  the  root  were  employed, 
and  the  liquid  strained,  and  reduced  to  four  ounces,  was  injected.  After 
a  slight  stage  of  excitement,  the  patient,  a  female,  set.  27,  fell  into  a 
state  of  complete  coma  ;  the  countenance  appeared  swollen,  and  of  a 
reddish-brown  colour  ;  the  pupils  were  excessively  dilated  ;  the  pulse  was 
at  first  full  and  hard,  then  small :  death  took  place  in  five  hours.  (Cas¬ 
per’s  Wochens.  8  Feb.  1845,  p.  101.)  This  case  proves  that,  in  poison¬ 
ing  by  nightshade,  there  is  in  some  instances  little  or  no  delirium, 
and  that  the  patient  may  be  at  once  thrown  into  a  fatal  lethargy.  A 
case  of  recovery,  in  which  a  girl,  set.  9,  ate  portions  of  the  bark  and 
masticated  the  root  of  belladonna,  is  reported  by  Mr.  Bullock.  (Med. 
Gaz.  xix.  205.)  In  two  horns  there  was  sickness,  lassitude,  and  dry¬ 
ness  of  the  throat ;  in  four  hours  delirium,  with  convulsions,  came  on; 
the  face  was  distorted,  eyes  protruded,  and  pupils  widely  dilated.  The 
girl  was  completely  insensible.  Under  the  use  of  the  stomach-pump  and 
emetics  she  recovered.  (See  Appendix.) 

The  extract  of  belladonna  appears  to  be  very  uncertain  in  its  opera¬ 
tion.  The  medicinal  dose  is  from  one  to  five  grains.  In  a  case  which  I 
occurred  at  St.  George’s  Hospital  an  ounce  of  the  extract  was  taken 
without  causing  death ;  but  in  another  instance,  a  child,  set.  9,  nearly 
lost  his  life  by  a  dose  of  thirty  grains,  administered  to  him  in  mis¬ 
take  for  extract  of  taraxacum.  Delirium  came  on  in  half  an  hour ; 
this  was  followed  by  coma.  In  addition  to  other  characteristic  symp¬ 
toms,  the  child  suffered  from  convulsive  twitchings  of  the  arms.  There 
was  pain  in  the  head  with  deranged  vision,  for  ten  days  after  the 
accident.  (Prov.  Med.  Jour.  Feb.  24,  1847,  98.)  Dr.  Gray,  of  New 
York,  has  related  a  case  in  which  a  child,  between  two  and  three  years 
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of  age,  swallowed  from  eight  to  twelve  grains  of  the  extract,  and  after 
suffering  the  usual  symptoms  in  a  severe  form  for  three  hours,  reco¬ 
vered.  This  gentleman  describes  his  own  sensations  after  having  taken 
a  large  dose  of  the  same  preparation.  They  bear  out  singularly  the 
truth  of  the  descriptions  given  by  other  observers.  (See  Med.  Gaz. 
xxxvii.  255.)  Orfila  has  satisfactorily  accounted  for  these  anomalies 
in  the  power  of  the  extract.  Some  specimens  are  quite  inert : — those 
only  have  an  energetic  action  which  are  prepared  by  evaporating 
the  fresh  juice  at  a  very  low  temperature.  (Toxicologie,  ii.  395.) 
The  extract,  as  it  is  well  known  by  its  effects  in  dilating  the  pupil, 
acts  through  the  skin.  It  is  easily  absorbed,  and  must  therefore  be 
used  with  caution.  M.  Casanova  ordered  a  blister  to  be  applied  to  the 
abdomen  of  a  female,  and  prescribed  a  dressing  of  one  part  of  extract 
of  belladonna  to  three  parts  of  mercurial  ointment.  At  first,  nine 
grains,  and  after  two  hours,  thirty  grains  of  the  extract  were  thus  em¬ 
ployed.  The  patient  was  soon  attacked  with  most  violent  delirium, 
crying  out  incoherently,  and  attempting  to  drive  away  horrible  forms 
which  she  fancied  she  saw  flitting  around  her.  The  pupil  was  enor¬ 
mously  dilated ;  there  was  intense  thirst  with  spasmodic  constriction  of 
the  throat  in  drinking.  These  symptoms  did  not  disappear  until  after 
the  lapse  of  forty-eight  hours.  (Gaz.  Med.  18  Mars,  1847,  207.) 

Appearances.— The  appearances  observed  in  the  cases  which 
proved  fatal  in  London  during  the  autumn  of  1846,  were  as  follows; 
the  vessels  of  the  brain  were  congested  with  liquid  blood  ;  the  stomach 
and  intestines  were  pale  and  flaccid ;  there  were  some  red  spots 
towards  the  cardiac  end.  In  other  fatal  cases,  of  which  the  post¬ 
mortem  appearances  have  been  reported,  the  vessels  of  the  brain  and 
its  membranes  have  been  found  distended  with  thick  black  blood. 
Red  spots  have  also  been  observed  around  the  pharynx  and  oesophagus, 
and  patches  of  a  dark  purple  colour  on  the  coats  of  the  stomach. 
In  some  instances  the  mucous  membrane  has  been  completely  dyed 
by  the  juice  of  the  berries.  The  following  case  is  of  some  interest. 
A  boy,  ait.  5,  after  having  eaten  a  quantity  of  the  berries  of  the 
belladonna,  went  to  bed,  was  very  restless,  vomited  once,  and  died 
in  convulsions  about  fifteen  hours  after  having  taken  the  poison.  On 
inspection,  the  eyes  were  half-open,  with  an  intense  lustre ;  the  pupils 
dilated ;  the  mouth  spasmodically  closed,  and  the  sphincter  ani  re¬ 
laxed.  The  cerebral  vessels  were  distended  with  dark-coloured  blood  ; 
the  substance  of  the  brain,  cerebellum,  and  medulla  oblongata,  pre¬ 
sented  numerous  bloody  points.  In  the  fauces  and  oesophagus  there 
were  several  patches  of  redness.  In  the  stomach  there  was  some 
fluid,  with  three  open  berries ;  the  mucous  membrane  was  of  a  reddish- 
blue  colour  in  various  parts.  (Case  by  Dr.  Rosenberger,  Canstatt’s 
dahresb.  1844,  v.  295.) 

Analysis. — The  indigestible  nature  of  the  husks  and  seeds  will 
commonly  lead  to  their  detection  in  the  matters  vomited  or  passed  by 
stool,  or  in  the  contents  of  the  viscera  after  death.  The  seeds  of 
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belladonna  are  very  small,  and  areolated  on  the  surface ;  they  cannot 
easily  be  distinguished  from  those  of  hyoscyamus.  The  colouring  matter 
of  the  berry  is  of  a  deep-purple  hue ;  it  is  turned  green  by  alkalies, 
and  red  by  acids.  The  leaves  would  be  known  by  their  botanical 
characters.  Dr.  Runge  states  that  the  urine,  blood,  or  organic  liquids 
containing  this  poison,  applied  to  the  eye  of  an  animal,  cause  dila¬ 
tation  of  the  pupil.  Orfila  has  not  observed  this  effect  in  poisoning  by 
belladonna  (Op.  cit.  ii.  267),  and  even  if  it  occurred,  he  considers  that 
it  would  be  too  vague  a  sign  for  diagnosis,  as  it  takes  place  equally 
with  hyoscyamus  and  stramonium. 

Atropia. — The  active  principle  of  belladonna  is  an  alkaloid,  seen 
in  white  silky  crystals.  It  requires  500  parts  of  water  to  dissolve  it, 
but  it  is  easily  dissolved  by  alcohol,  ether,  or  diluted  acids.  It  has  an 
alkaline  reaction.  A  drop  of  its  solution  dilates  the  pupil  of  the 
eye ;  but  this  property  is  also  possessed  by  hyoscyamia  and  daturia. 

NUX  VOMICA. 

Nux  vomica  is  the  seed  of  the  Strychnos  nux  vomica.  Instances  of 
poisoning  by  the  powdered  seed  are  by  no  means  unfrequent.  In  1837-8, 
there  were  three  fatal  cases  marked  in  the  coroners’  return,  and  one 
case  of  poisoning  by  strychnia.  The  poisonous  properties  of  nux 
vomica  are  due  to  the  presence  of  strychnia;  the  symptoms  in  the  two 
cases  are  alike,  but  of  course  much  more  severe  when  produced  by  the 
pure  alkaloid.  Nux  vomica  is  usually  taken  in  the  form  of  powder. 
It  is  retailed  to  the  public  by  druggists  at  the  price  of  eightpence  an 
ounce. 

Symptoms. — The  powder  has  an  intensely  bitter  taste,  which  is 
very  persistent.  In  from  five  to  twenty  minutes  after  it  has  been 
swallowed,  the  patient  is  suddenly  seized  with  tetanic  symptoms,  af¬ 
fecting  the  whole  of  the  muscular  system,  the  body  becoming  rigid,  the 
limbs  stretched  out,  and  the  jaws  so  fixed,  that  considerable  difficulty 
is  experienced  in  introducing  anything  into  the  mouth.  The  muscles 
of  the  chest  are  also  fixed  by  spasmodic  contraction,  and  the  body 
sometimes  assumes  the  state  of  opisthotonos :  the  intellect  is  clear. 
This  spasmodic  state  ceases,  but  after  a  short  interval  reappears  ;  and 
the  chest  is  so  fixed,  as  to  give  the  feeling  of  impending  suffocation. 
After  several  such  attacks,  increasing  in  severity,  the  patient  dies 
asphyxiated.  Drowsiness  and  a  feeling  of  general  illness  have  some¬ 
times  preceded  the  attack ;  vomiting,  pain  in  the  abdomen,  and  other 
symptoms  of  irritation,  have  been  occasionally  witnessed  where  the 
case  was  protracted  j  but,  in  general,  death  takes  place  long  before 
such  symptoms  are  manifested. 

Post-mortem  appearances. — In  a  well-marked  case  of  poisoning 
by  this  substance  at  University  College  Hospital,  in  1839,  the  only 
appearances  met  with,  were  general  turgescence  of  the  brain  and  its 
vessels.  A  quantity  of  the  powder  was  found  in  the  stomach,  to  the 
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mucous  membrane  of  which  it  adhered  very  tenaciously ;  there  was 
injection,  with  many  ecchymosed  points  at  the  cardiac  extremity.  The 
brain,  as  well  as  the  spinal  marrow,  has  been  found  softened.  The 
spasmodic  condition  of  the  body  has  been  observed  to  continue  after 
death,  and  to  pass  into  the  state  of  cadaverous  rigidity. 

Quantity  required  to  destroy  life — Period  of  death. — The 
smallest  fatal  dose  yet  recorded,  is  three  grains  of  the  alcoholic  extract 
of  nux  vomica ;  but  it  is  not  stated  to  how  much  of  the  powder  this 
would  correspond.  Two  cases  occurred  in  London,  in  1839,  in  each 
of  which  fifty  grains  of  the  powder  (equal  to  one-fourth  of  a  grain  of 
strychnia)  proved  fatal.  In  one  of  these  death  took  place  in  an 
hour ;  the  chemist  who  sold  the  poison  said  that  he  did  not  think 
a  dose  of  fifty  grains  was  sufficient  to  cause  death  ;  but  a  much 
smaller  quantity  has  been  known  to  destroy  life.  One  case  proved 
fatal,  where  thirty  grains  of  the  powder  were  taken  in  two  doses  ; 
(Christison,  901 ;)  and  in  another  reported  by  Dr.  Traill,  fifteen 
grains  destroyed  life  ;  this  is  probably  the  smallest  fatal  dose  of  the 
powder  yet  known.  (Outlines,  137.)  Death  usually  occurs  in  from  one 
to  two  hours ;  but  Dr.  Christison  quotes  a  case  where  a  man  died  in 
fifteen  minutes  after  taking  a  dose.  (898.)  This  is  probably  the  shortest 
period.  There  are  several  instances  of  recovery  on  record.  Sobern- 
heim  mentions  the  case  of  a  young  man,  who  took  half  an  ounce  of 
the  powder,  and  suffered  from  the  usual  symptoms  :  emetics  were  ad¬ 
ministered,  and  he  recovered.  A  second  occurred  to  Dr.  Basedow,  of 
Merseburg.  A  young  lady  swallowed,  by  mistake,  a  tablespoonful  of 
the  powder ;  she  was  almost  instantly  deprived  of  the  power  of  walk¬ 
ing,  and  fell  down,  but  did  not  lose  her  recollection.  There  was  great 
difficulty  of  breathing.  Emetics  were  administered  with  good  effect, 
and  she  recovered.  A  third  case  is  described  by  Mr.  Baynham,  of 
Birmingham.  A  girl,  aged  twenty,  swallowed  half  an  ounce  of  the 
powder.  In  half  an  hour  the  usual  tetanic  symptoms  came  on,  but 
she  was  perfectly  sensible.  In  administering  remedies,  the  spasm  of 
the  muscles  of  the  jaw  was  such,  as  to  cause  her  to  bite  through  the 
cup.  The  convulsions  gradually  subsided  in  about  four  hours  from 
the  first  attack  ;  and  the  next  day,  although  feeble  and  exhausted,  she 
was  able  to  walk  home.  (Med.  Gaz.  iii.  445.)  The  reporter  of  this 
case  states  that  he  has  often  prescribed  a  scruple  of  powdered  nux 
vomica  daily,  without  any  injurious  effects  following !  For  another 
case  of  recovery,  in  which  half  an  ounce  was  taken,  see  Prov.  Med. 
Journal,  Jan.  7,  1846,  page  5. 

Treatment. — The  removal  of  the  poison  from  the  stomach  by 
emetics,  or  the  use  of  the  stomach-pump,  must  be  chiefly  relied  on. 
Unless  these  means  be  employed  early,  the  jaw  tnay  become  spasmo¬ 
dically  fixed,  so  as  to  render  all  efforts  at  relief  unavailing.  In  gene¬ 
ral,  however,  the  spasms  have  intermissions,  so  that  there  may  be 
time  to  apply  remedies  in  the  interval. 
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STRYCHNIA  AND  ITS  SALTS. 

Symptoms  and  appearances.-—1 The  symptoms  produced  by  strych¬ 
nia  closely  resemble  those  described  in  speaking  of  nux  vomica.  The 
following  case  is  reported  in  the  Lancet,  Jan.  7,  1838.  A  young  man, 
aged  seventeen,  swallowed  forty  grains  of  strychnia.  The  symptoms 
came  on  in  about  a  quarter  of  an  hour  ;  trismus  and  spasmodic  con¬ 
traction  of  all  the  muscles  speedily  set  in  ;  the  whole  body  becoming 
as  stiff  as  a  board ;  the  lower  extremities  were  extended  and  stiff,  and 
the  soles  of  the  feet  concave.  The  skin  became  livid,  the  eyeballs  pro¬ 
minent,  and  the  pupils  dilated  and  insensible ;  the  patient  lay  for  a  few 
minutes  without  consciousness,  and  in  a  state  of  universal  tetanus.  A 
remission  occurred,  but  the  symptoms  became  aggravated,  and  the 
patient  died  asphyxiated,  from  the  spasm  of  the  chest',  in  about  an 
hour  and  a  half  after  taking  the  poison.  Appearances :  On  inspection, 
twenty  hours  after  death,  the  body  was  very  rigid.  There  was  effu¬ 
sion  in  the  spinal  sheath,  and  the  upper  part  of  the  spinal  marrow  was 
softened ;  the  brain  was  congested,  but  the  alimentary  canal  was  in  its 
normal  state.  In  a  case  by  Dr.  Edward,  in  which  about  twelve 
grains  had  caused  the  death  of  a  young  man,  the  body  was  strongly 
rigid,  and  the  left  foot  concave  by  contraction.  There  was  turges- 
cence  of  the  vessels  of  the  brain ;  the  heart  distended,  and  contain¬ 
ing  dark  fluid  blood.  The  other  organs  were  healthy.  (Med.  Gaz. 
xxxvii.  833.)  Similar  appearances  were  met  with  in  another  case, 
reported  by  Mr.  Evans  in  the  same  journal,  except  that  the  heart 
contained  coagulated  blood.  (Ib.  p.  925.)  In  no  instance  has  there 
been  any  appreciable  morbid  change  in  the  alimentary  canal. 

Diagnosis. — The  symptoms  produced  by  strychnia  very  much  re¬ 
semble  those  of  tetanus :  but  in  the  last-mentioned  disease  they  are  more 
slowly  formed,  and  can  only  be  coincidentally  connected  with  the  taking 
of  some  kind  of  solid  or  liquid.  Death  is  a  much  more  rapid  effect  of 
the  poison,  than  of  the  disease  as  it  is  produced  by  natural  causes. 
Medical  men  may,  however,  be  easily  deceived  respecting  the  origin 
of  the  symptoms,  when  the  dose  is  small  and  frequently  repeated.  A 
few  years  since,  an  action  was  brought  against  an  Insurance  Company, 
to  recover  the  amount  due  on  a  policy  for  the  life  of  a  young  lady. 
She  died  under  very  suspicious  circumstances,  after  several  insurances 
on  her  life  had  been  effected  by  the  plaintiff  in  the  cause.  The  party 
did  not  recover  in  the  action,  and  he  ultimately  fled  the  country.  It 
was  rendered  probable  afterwards,  that  he  had  destroyed  the  deceased  I 
by  administering  to  her  strychnia  in  porter. 

Quantity  rewired  to  destroy  liee. — Three-eighths  of  a  i 
grain  of  strychnia,  given  medicinally,  gave  rise  to  violent  tetanic 
convulsions,  spasms  of  the  extremities,  trismus,  opisthotonos,  spas¬ 
modic  fixing  of  the  chest,  and  all  the  other  formidable  symptoms 
usually  produced  by  this  alkaloid.  (Edin.  Med.  and  Surg.  Jour¬ 
nal,  xlix.  327.)  Half  a  grain,  given  three  times  a  day  for  several 


QUANTITY  REQUIRED  TO  DESTROY  LIFE. 


777 


days,  caused  death  under  the  usual  symptoms.  (Pereira,  ii.  1310.) 
Thus  we  see  that  this  substance,  which  is  almost  insoluble,  requiring 
seven  thousand  parts  of  water  to  dissolve  it,  is  capable  of  exerting  a 
powerfully  poisonous  action.  I  have  been  informed  of  a  case,  wrhere  a 
person  took  at  a  dose  a  grain  of  strychnia ;  vomiting  supervened, 
and  in  the  course  of  a  few  hours  the  patient  recovered.  When  medi¬ 
cinally  employed,  and  the  dose  is  gradually  raised,  the  system  may 
become  habituated  to  the  poison,  so  as  to  resist  the  effects  of  very  large 
doses.  In  a  case  in  which  the  dose  was  gradually  increased,  Dr.  Pereira 
has  seen  one  grain  and  a  half  taken  without  causing  injurious  effects ; 
and  even  three  grains  have  been  taken  daily  for  some  time  by  a 
patient,  without  dangerous  consequences.  (Gaz.  Med.  Mars  1845.) 
The  ordinary  medicinal  dose  of  strychnia  or  its  salts,  is  from  the  six¬ 
teenth  to  the  eighth  of  a  grain. 

That  a  very  small  quantity  of  strychnia  is  sufficient  to  destroy  life, 
may  be  inferred  from  its  fatal  effects  in  several  cases  of  recent  occur¬ 
rence.  A  young  woman  was  lately  killed  by  a  dose  of  three  grains , 
prescribed  by  mistake  for  nux  vomica.  She  died  in  two  hours  under 
the  usual  symptoms.  (Med.  Gaz.  xxxvii.  254 ;  and  Prov.  Med.  Journ. 
Dec.  24,  1845.)  In  Sept.  1845,  a  case  occurred  to  Dr.  Watson,  in 
which  a  girl,  set.  13,  swallowed  three  pills,  containing  each  a  quarter 
of  a  grain  of  strychnia.  In  twenty  minutes  she  became  convulsed, 
the  face  flushed,  lips  livid,  and  the  whole  of  the  muscles  of  the  body 
rigid.  There  were  spasms  of  the  diaphragm  ;  and  a  fit  of  convulsions 
took  place  at  intervals  of  a  few  minutes  :  the  mind  was  quite  clear. 
The  girl  died  in  an  hour ;  and  the  only  post-mortem  appearance  was  con¬ 
gestion  of  the  lungs.  In  this  instance  the  fatal  dose  was  three-quarters 
of  a  grain,  and  the  effects  were  violent  and  well  marked.  (Med.  Gaz. 
xxxvii.  253.)  The  smallest  dose  which  has  yet  been  known  to  prove 
fatal,  was  in  the  case  of  Dr.  Warner,  who  swallowed  half  a  grain  of 
the  sulphate  of  strychnia  by  mistake  for  morphia.  In  a  few  minutes 
he  was  seized  with  constriction  of  the  throat,  tightness  of  the  chest, 
rigidity  of  the  whole  muscular  system,  and  tetanic  convulsions.  He 
died  in  about  fourteen  minutes,  i.  e.  within  the  shortest  period  of 
time  yet  known,  from  the  effects  of  this  poison.  (Brit.  Amer.  Journ. 
Aug.  1847,  106  ;  and  Med.  Gaz.  xl.  477.)  In  one  case,  in  which 
twenty  grains  were  taken  dissolved  in  alcohol,  the  symptoms  did  not 
commence  for  nearly  a  quarter  of  an  hour,  and  the  individual  died  in 
half  an  hour.  (Casper’s  Wochenschrift,  28  Februar,  1846,  143.) 

Analysis. — Nux  vomica  is  well  known  as  a  flat  round  kernel,  less 
than  an  inch  in  diameter,  with  radiating  fibres,  slightly  raised  in  the 
centre.  It  is  of  a  light  brown  colour,  and  covered  with  a  fine  silky 
down.  It  is  very  hard,  brittle,  tough,  and  difficult  to  pulverize.  The 
powder  is  of  a  grey  brown  colour,  like  that  of  liquorice :  it  is  some¬ 
times  met  with  in  a  coarsely  rasped  state  : — it  has  an  intensely  bitter 
taste.  It  yields  to  water  and  alcohol  strychnia,  brucia,  igasuric  or 
strychnic  acid,  and  some  common  vegetable  principles.  Heated  on 
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platina-foil,  it  burns  with  a  smoky  flame.  Nitric  acid  turns  it  of  a 
deep  orange-red  colour,  which  is  destroyed  by  protochloride  of  tin. 
The  aqueous  infusion  is  similarly .  changed  by  nitric  acid,  and  it  is 
freely  precipitated  by  tiucture  of  galls.  The  quantity  of  strychnia 
contained  in  the  powder  has  not  been  very  accurately  determined.  It 
probably  amounts  to  about  0.5  or  one-half  grain  per  cent.  If  this  be 
the  case,  the  strychnia  is  more  energetic  when  contained  in  the  nut, 
than  when  separated. 

If  nux  vomica  has  been  taken  in  the  form  of  powder,  we  can 
only  identify  it  in  the  stomach  by  demonstrating  the  presence  of  its 
strychnia.  As  the  powder  is  quite  insoluble  in  water,  it  may  generally 
be  separated  by  decantation. 

Organic  liquids . — Various  processes  have  been  suggested  for  the 
separation  of  strychnia  from  nux  vomica ;  but,  owing  to  the  very  small 
quantity  of  the  poisonous  alkaloid  contained  in  it,  it  is  obvious  that, 
unless  we  have  a  large  quantity  of  the  powder  to  examine,  none  of 
these  are  likely  to  succeed.  Fifty  grains  of  the  powder  will  not  yield 
more  than  one  quarter  of  a  grain  of  strychnia.  The  following  is, 
perhaps,  the  most  simple  process :  Digest  the  powder  in  alcohol  of 
about  seventy  per  cent.,  until  nothing  further  is  dissolved.  Evaporate 
to  an  extract,  and  boil  this  in  water  with  a  small  quantity  of  calcined 
magnesia.  Strychnia,  mixed  with  brucia,  is  thereby  precipitated :  and 
may  be  separated  from  the  magnesia  in  the  insoluble  residue,  by  further 
digestion  in  boiling  alcohol.  This  alcoholic  liquid  yields  strychnia, 
which  may  be  purified  in  the  usual  way.  There  are  no  chemical 
characters  by  which  the  acid,  united  to  the  strychnia,  can  be  readily 
identified  ;  and  thus  this  process  is  more  defective  than  that  for 
morphia,  since  we  acquire  so  much  more  certainty,  where,  besides  the 
poisonous  base,  we  can  show  by  tests  the  presence  of  the  peculiar  acid 
with  wrhich  the  base  is  known  to  be  united.  Another  method  of 
separating  strychnia,  is  by  making  an  aqueous  infusion  with  very 
diluted  sulphuric  acid,  and  afterwards  precipitating  the  strychnia  by 
boiling  the  filtered  liquid  with  lime.  The  aqueous  infusion  of  nux 
vomica  gives  the  same  bright  red  tint  with  nitric  acid,  as  the  infusion 
of  opium ;  but  it  is  known  from  the  latter  by  its  giving  a  green 
instead  of  a  deep  red  colour  with  the  permuriate  of  iron ;  as  well  as  by 
the  bleaching  action  of  chloride  of  tin.  Infusion  of  galls  precipitates 
it  abuudantly. 

Tests  for  strychnia. — Strychnia  is  known  by  the  following  pro¬ 
perties  :  1.  It  may  be  met  with,  crystallized  in  short  prisms,  or  in 

the  state  of  a  greyish  white  powder  of  an  intensely  bitter  taste.  2.  It 
is  scarcely  soluble  in  water,  hot  or  cold ; — it  is  not  very  soluble  in 
alcohol,  but  is  dissolved  by  ether  and  acetic  acid.  3.  When  heated  on 
platina-foil,  it  melts,  becomes  charred,  and  burns  with  a  black  smoky 
flame,  leaving  a  residue  of  carbon.  This  experiment  should  be  per¬ 
formed  with  caution,  and  on  the  smallest  quantity  : — if  the  vapour  be 
respired,  it  might  give  rise  to  alarming  symptoms.  4.  When  the 
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crystals  are  dropped  into  strong  nitric  acid,  they  become  slowly 
dissolved,  without  evolving  deutoxide  of  nitrogen,  and  the  liquid 
acquires  a  red  colour.  This  colour  is  immediately  destroyed  by 
chloride  of  tin ;  but  if  allowed  to  remain  exposed  to  air,  it  slowly 
acquires  a  dark  greenish  brown  hue.  This  red  colour,  thus  given 
by  nitric  acid,  appears  to  be  caused  by  the  presence  of  brucia.  I  have, 
however,  found  it  to  be  more  or  less  produced  in  all  the  specimens  of 
uncombined  strychnia  which  I  have  tried,  and  it  is  pretty  certain,  that 
no  specimen  of  strychnia  is  ever  likely  to  come  before  a  medical  jurist 
in  practice,  which  does  not  possess  the  property  of  being  turned  red 
by  nitric  acid,  although  pure  strychnia  and  its  salts  are  certainly  not 
thus  affected.  5.  If  to  strychnia  in  water  a  few  drops  of  a  diluted  acid 
(sulphuric)  be  added,  it  is  readily  dissolved  on  boiling, — crystals  being 
sometimes  deposited  on  cooling.  6.  This  solution  is  precipitated  by 
tincture  of  galls.  7.  It  is  precipitated  white  by  alkalies  (ammonia).  8.  It 
is  precipitated  yellow- white  by  chloride  of  gold,  wrhile  a  salt  of  morphia 
gives  with  this  test  on  boiling  a  precipitate  of  reduced  gold.  (See  13, 
infra.)  9.  It  is  coloured  red  by  nitric  acid ; — the  colour  being  discharged 
by  chloride  of  tin.  10.  It  is  not  affected  by  permuriate  of  iron,  or  by 
iodic  acid  and  starch — characters  whereby  it  is  easily  known  from  mor¬ 
phia.  11.  Potash  precipitates  a  salt  of  strychnia  readily,  and  the  precipi- 
ttaeis  not  easily  redissolved  by  the  alkali:  it  only  precipitates  a  salt  of  mor¬ 
phia  when  much  concentrated,  and  the  precipitate  is  immediately  dissolved 
by  a  slight  excess.  12.  Independently  of  these  characters,  the  action  of 
sulphuric  acid  and  chromate  of  potash  on  strychnia  and  many  other 
alkaloids,  is  very  different.  Strong  sulphuric  acid  produces  no  change 
of  colour  in  pure  strychnia ;  but  if  a  drop  of  a  solution  of  chromate  of 
potash  be  added,  the  mixture  speedily  acquires  a  crimson,  passing  to  a 
deep  blood-red  colour.  If  to  this  mixture  of  sulphuric  acid  and  strych¬ 
nia,  a  grain  of  peroxide  of  lead,  or  of  peroxide  of  manganese  be  added, 
the  most  splendid  colours  are  brought  out,  passing  rapidly  through  all 
the  shades  of  blue,  violet,  purple,  and  crimson,  into  a  blood-red  colour. 
This  singular  property,  first  pointed  out  by  Marchand,  Mack,  and 
Otto,  so  far  as  I  have  been  able  to  ascertain,  is  possessed  only  by 
strychnia.  13.  Strychnia  dissolved  in  acetic  acid  gives  a  deuse  yel¬ 
lowish-white  precipitate  with  chloride  of  gold.  This  is  not  redissolved 
on  boiling,  nor  is  the  gold  reduced ;  but  the  liquid  acquires  a  pink -red 
colour.  Morphia,  under  the  same  circumstances,  gives  no  precipitate 
with  chloride  of  gold ;  and  metallic  gold  is  immediately  set  free  on 
boiling  the  mixture. 

Brucia. — The  seed  of  the  nux  vomica  tree  yields  chiefly  strychnia, 
with  a  small  proportion  of  another  poisonous  alkaloid  called  Brucia  ; 
while  the  bark  of  the  tree  yields  brucia  in  large,  and  strychnia  in 
small  proportion.  This  bark  was  for  a  long  time  supposed  to  be  the 
Angustura,  or  Cusparia,  which  is  used  in  medicine ;  and  it  is  now 
sometimes  called  the  False  Angustura.  Before  this  serious  mis- 
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take  was  discovered,  several  fatal  accidents  occurred.  The  nux  vomica 
bark  is  just  as  poisonous  as  nux  vomica  itself.  The  alkaloid  brucia 
acts  on  the  body  like  strychnia,  but  it  is  much  less  powerful.  It  is 
considered  to  have  only  about  one-twelfth  of  the  strength  of  strychnia. 

Analysis. — Pure  brucia  is  a  white  crystalline  solid.  1.  It  is  so¬ 
luble  in  boiling  water,  but  precipitated  on  cooling ;  its  hot  solution 
has  a  strong  alkaline  reaction.  2.  It  is  easily  dissolved  by  alcohol  or 
acetic  acid.  8.  It  is  decomposed  by  heat,  and  burns  in  the  air. 

4.  Strong  nitric  acid  readily  dissolves  it,  forming  a  brilliant  orange- 
red  coloured  solution ;  this  colour  is  very  persistent.  5.  Strong  sul¬ 
phuric  acid  strikes  with  it  a  rich  pink  colour,  which  is  deepened  on 
the  addition  of  a  drop  of  a  solution  of  chromate  of  potash,  passing  to 
an  orange-red,  and  finally  a  greenish-brown  colour.  6.  Peroxide  of 
lead  and  peroxide  of  manganese  do  not  produce  with  it,  when  mixed 
with  sulphuric  acid,  the  brilliant  colours  observed  in  the  case  of 
strychnia.  7-  Potash  precipitates  brucia  from  its  solution  in  acetic 
acid,  but  redissolves  the  precipitate  much  more  readily  than  in  the 
case  of  strychnia. 

It  will  be  seen  from  this  description,  that  there  are  some  striking 
differences  between  brucia  and  strychnia.  The  results  here  described 
were  obtained  from  very  pure  specimens,  prepared  by  M.  Morson.  It 
is  rare,  however,  to  meet  with  brucia  unmixed  with  strychnia,  and 
vice  versa, :  hence  the  analyst  will  not  be  surprised  to  find  that  the 
alkaloids  commonly  sold  as  distinct,  do  not  differ  from  each  other  in 
their  chemical  properties. 

Bean  oe  Saint  Ignatius. — This  is  the  seed  of  the  Strychnos 
Ignatia.  In  the  powdered  state  it  is  an  active  poison,  and  produces 
effects  like  those  caused  by  nux  vomica.  This  bean  is  said  to  contain 
from  one  to  two  per  cent,  of  strychnia. 

Analogous  to  the  Bean  of  Saint  Ignatius  is  the  fruit  or  kernel  of 
the  Tanghinia  Venenifera,  which  grows  in  Madagascar.  It  is  stated 
to  be  a  poison  of  extraordinary  energy  ;  but  very  little  is  known  con¬ 
cerning  it.  It  contains  an  uncrystallizable  substance,  Tanghin ,  upon 
which  its  poisonous  properties  depend. 

Upas  Tieute. — This  is  the  aqueous  extract  of  the  bark  of  a  large 
climbing  shrub,  Strychnos  Tieute,  which  grows  in  Java.  It  con¬ 
tains  strychnia,  but  no  brucia.  Its  action  is  identical  with  that  of  the 
former  alkaloid.  This  poison  must  not  be  confounded  with  the  Upas 
poison  of  Java,  which,  according  to  Pereira,  is  derived  from  a  large 
forest  tree  (Antiaris  toxicaria),  growing  to  the  height  of  from  60 
to  100  feet.  The  milky  juice  contains  3‘56  per  cent,  of  a  poisonous 
principle,  called  Antiarin.  It  acts  upon  the  brain  and  spinal  mar¬ 
row,  and,  according  to  Sir  B.  Brodie,  paralyses  the  heart. 

Wourali  poison. — This,  which  is  a  South  American  poison,  is 
known  under  the  various  names  of  woorara,  oorary,  urari,  curara 
or  ticunas,  according  to  the  district  in  which  it  is  made.  It  is  the  i 
extract  of  the  strychnos  toxifera  or  guianensis.  The  effects  of 
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this  poison  have  been  much  exaggerated.  Animals  have  been  said  to 
fall  instantly  dead  when  shot  with  an  arrow  poisoned  by  Wourali ;  but 
this  has  only  been  in  cases  where  a  vital  organ  like  the  heart  has 
been  wounded,  and  then  death  was  not  due  to  the  poison.  According 
to  Mr.  Waterton,  the  poisonous  extract  is  procured  chiefly  from  the 
bark  of  a  creeper  or  vine  called  wourali  (strychnos  guianensis), 
which  grows  in  the  forests  of  Guiana  and  Central  America.  The 
Indians  prepare  the  poison  with  a  great  deal  of  mystery,  and  mix  with 
it  other  herbs,  red  and  black  ants,  and  the  pounded  fangs  of  a  venomous 
snake.  The  juice  is  extracted  from  the  stem  of  the  creeper  by  infusion 
and  compression ;  it  is  then  heated  with  the  other  ingredients  over  a 
slow  fire  until  it  acquires  a  dark  colour.  It  is  afterwards  put  into  a 
small  pot  carefully  covered  over  and  kept  in  a  dry  place.  It  is  oc- 
casonally  warmed  over  a  fire  to  prevent  the  effects  of  dampness. 

The  extract  is  so  exceedingly  miscible  with  water,  that  the  slightest 
moisture  dissolves  it ;  hence,  it  speedily  diffuses  itself  when  introduced 
into  a  wound.  The  symptoms  which  it  produces  in  animals  are 
stupor,  paralysis  and  convulsions.  It  does  not  begin  to  produce  any 
apparent  effects  until  after  the  lapse  of  one  or  two  minutes,  and  there 
is  apparently  no  pain  :  convulsions  come  on  in  two  or  three  minutes, 
and  the  animal  dies  in  four  or  five  minutes.  Putrefaction  is  not 
accelerated,  and  the  flesh  of  the  game  thus  killed  is  used  as  food  without 
any  serious  effects  resulting.  This  is  probably  due  to  the  very  small 
quantity  of  poison  present;  for  the  Wourali,  in  a  sufficient  dose,  is 
fatal  to  all  animals ;  and  there  is  no  reason  to  believe  that  it  is  decom¬ 
posed  in  the  act  of  absorption.  It  requires  much  more  of  this  extract 
to  kill  an  ox  than  a  smaller  animal;  thus,  the  Indian  adjusts  the  size 
of  his  arrow  and  the  quantity  of  poison  to  the  size  of  the  animal.  In 
one  experiment,  three  arrows  were  introduced  beneath  the  skin  of  an 
ox.  For  four  minutes  there  was  no  effect :  the  animal  then  set  itself 
firmly  on  its  four  legs  as  if  to  resist  falling,  and  remained  quite  still 
for  fourteen  minutes.  It  then  attempted  to  walk,  staggered,  and  fell. 
The  eyes  became  fixed,  dim,  and  apparently  insensible  to  light.  Con¬ 
vulsions  appeared  in  the  legs ;  there  was  emprosthotonos,  laborious 
respiration,  and  an  escape  of  a  frothy  liquid  from  the  mouth.  The 
convulsions  in  the  extremities  gradually  ceased :  there  was  still  a 
perceptible  action  of  the  heart  at  intervals.  In  twenty-five  minutes, 
the  animal  was  quite  dead.  The  flesh  was  eaten,  and  gave  rise  to  no 
unpleasant  symptoms,  nor  was  it  observed  to  have  any  peculiar  taste. 
There  is  no  known  antidote  to  the  effects  of  this  poison.  The  appli¬ 
cation  of  a  ligature  between  the  wound  and  the  heart,  and  an  early 
and  free  excision  of  the  part,  present  the  only  chance  of  safety.  There 
is  no  doubt  that  the  effects  produced  by  Wourali,  are  due  to  the 
strychnia  contained  in  the  extract.  Mr.  Iliff  states,  that  it  retains  its 
power  for  a  period  of  twenty-seven  years,  (Med.  Gaz.  xx.  282) ;  but, 
unless  kept  dry,  it  is  liable  to  become  weakened  in  its  properties. 

Curarina. — The  active  properties  of  the  Wourali  or  Ciuara  poison, 
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are  said  to  be  due  to  the  presence  of  an  uncrystallizable  alkaloidal  body 
Curarina,  discovered  by  Boussingault  in  1828.  Its  aqueous  solution 
is  abundantly  precipitated  by  tannin.  Very  little  is  known  respecting 
its  chemical  or  toxicological,  properties. 

Australian  poison. — A  poisonous  extract,  analogous  to  that  of  the 
Wourali,  has  been  recently  brought  from  Australia.  It  destroys  animals 
with  great  rapidity  by  affecting  the  nervous  system ;  and  it  is  said 
that  the  flesh  of  sheep  or  cattle  which  have  died  from  eating  the  plant, 
is  poisonous  if  eaten  raw  by  dogs,  but  when  cooked  either  by  boiling 
or  roasting,  it  ceases  to  be  noxious.  This  shows  that  it  is  of  a  volatile 
and  highly  soluble  nature.  The  genus  of  the  plant  which  produces 
the  extract,  is  at  present  unknown.  (Pharm.  Journ.  Jan.  1847,  311.) 

OLEANDER. 

Orfila  has  proved  by  his  experiments  on  animals  that  the  aqueous 
extract  of  the  Rose-Bay  (Nerium  Oleander)  exerts  a  narcotic  action 
upon  the  brain,  and  an  irritant  action  on  the  alimentary  canal.  (Op. 
cit.  ii.  439.)  The  whole  of  the  plant  is  poisonous,  and  it  is  said  that 
the  honey  of  bees,  which  feed  upon  the  flowers  in  certain  districts,  is 
liable  to  produce  injurious  effects.  Even  the  vapour  of  the  flowers  in 
a  confined  apartment  has  caused  unpleasant  symptoms. 

One  recent  case  of  poisoning  by  this  plant  is  on  record.  A  soldier 
of  the  Erench  African  army  employed  a  branch  of  this  shrub  for  the 
purpose  of  stirring  some  soup  which  he  was  preparing  for  his  comrades. 
Five  men,  who  partook  of  this  soup,  were  seized  with  symptoms  of 
poisoning.  The  symptoms,  although  differing  among  the  individuals, 
were  great  restlessness,  a  wildness  and  prominence  of  the  eyes,  dilated 
pupils,  vertigo,  slight  convulsions,  pain  in  the  abdomen,  vomiting  of  a 
greenish-coloured  liquid,  and  insensibility.  Under  treatment,  they  all 
recovered  in  about  eight  days.  (Canstatt’s  Jahresbericht,  1844,  v.  299.) 

Bindley  says  of  this  plant : — “  The  common  Oleander,  although  but 
little  suspected,  is  a  formidable  poison.  A  decoction  of  its  leaves  forms 
a  wash  to  destroy  vermin,  and  its  powdered  wood  and  bark  constitute  i 
an  efficacious  rat-poison.  A  few  years  ago  a  child  died  from  having  j 
eaten  one  morning  a  quantity  of  Oleander  flowers :  it  was  seized  with  ( 
violent  colic,  and  sank  at  the  end  of  two  days.  In  1809,  when  the 
Erench  soldiers  were  lying  before  Madrid,  one  of  them  employed  the  •. 
branches  of  the  Oleander,  stripped  of  the  bark,  as  spits  and  skewers  for  I 
the  purpose  of  roasting  meat.  Of  twelve  of  the  soldiers  who  partook 
of  the  food  thus  cooked,  seven  died  and  the  other  five  suffered  severely.” 
(Vegetable  Kingdom,  600.) 

Analysis. — The  botanical  characters  of  the  plant.  Its  active  prin-  i 
ciple  is  unknown.  The  poison  resembles  that  of  the  Laburnum. 

RUE. 

This  plant,  (Ruta  Graveolens)  according  to  the  experiments  of  i 
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Orfila,  belongs  to  the  narcotico -irritant  class  of  poisons :  but  it  would 
appear  from  its  effects  on  dogs,  that  its  action  is  not  very  energetic. 
(Op.  cit.  ii.  443.)  It  excites  local  irritation.  The  most  complete 
account  of  the  effects  of  Rue  has  been  published  by  M.  Helie.  (Ann. 
d’Hyg.  1838,  ii.  180.)  He  states  that  from  its  irritant  properties,  it 
is  as  much  used  in  France  by  the  lower  classes  of  females  for  the  pur¬ 
pose  of  procuring  abortion,  as  savin.  A  pregnant  woman  swallowed  a 
decoction  of  rue,  made  by  boiling  three  fresh  roots  in  a  pint  and  a  half 
of  water,  concentrated  by  evaporation.  She  soon  experienced  very 
severe  pain  in  the  stomach ;  her  vision  became  dim,  and  she  tottered 
in  walking :  she  felt  as  if  intoxicated.  Violent  attempts  at  vomiting 
supervened,  but  only  a  small  quantity  of  blood  was  ejected.  These 
symptoms  gradually  abated,  but  abortion  followed.  From  another 
case  which  he  witnessed,  this  gentleman  thinks  that  rue  may  have  a 
special  power  of  stimulating  the  uterus.  It  also  exerts  a  depressing 
influence  on  the  action  of  the  heart. 

There  is  no  instance  recorded  of  this  poison  having  destroyed  human 
life.  In  a  young  dog  which  was  killed  by  the  juice  of  the  leaves, 
Orfila  found  the  mucous  membrane  of  the  stomach  slightly  inflamed. 

Analysis. — The  botanical  characters  of  the  plant.  The  powerful 
odour  is  sufficient  to  identify  the  leaves  when  rubbed. 

SQUILL. 

The  bulb  of  the  Squill  (Scilla  Maritima)  contains  an  acrid  sub¬ 
stance,  Scillitin,  which  in  large  doses  causes  all  the  usual  effects  of 
poisoning, — pain  in  the  abdomen,  vomiting,  diarrhoea,  strangury, 
bloody  urine,  convulsions,  and  inflammation  of  the  stomach  and  in¬ 
testines.  Twenty-four  grains  of  the  powdered  bulb  have  been  known 
to  prove  fatal,  and  one  grain  of  scillitin  will  kill  a  dog.  The  experi¬ 
ments  of  Orfila  on  animals  show  that  squill,  although  a  strong  local 
irritant,  exerts  an  indirect  action  upon  the  nervous  system.  (Op.  cit.  ii. 
348.)  The  medicinal  dose  of  powdered  squill  is  ten  grains,  and  of  the 
tincture  from  ten  to  thirty  drops.  The  Oxymel  of  Squill  is  much  used 
in  coughs,  in  doses  varying  from  one  to  two  drachms, — but  the  former 
dose  often  produces  sickness,  and  the  latter,  in  a  case  observed  by 
Dr.  Christison,  caused  severe  pain,  vomiting,  and  purging. 

THORNAPPLE. 

Thornapple,  or  Datura  Stramonium,  has  decidedly  the  characters 
of  a  narcotico-irritant  poison.  All  parts  of  the  plant  are  poisonous : 
but  the  seeds  and  fruit  are  considered  to  be  the  most  noxious.  A  very 
remarkable  case  has  been  published  by  Dr.  Zechmeister,  from  which 
it  would  appear  that  even  the  vapour  of  the  full-blown  flowers  may  give 
rise  to  well-marked  symptoms  of  poisoning.  The  case  was  that  of 
a  boy  who  breathed  the  vapour  for  some  time  in  a  close  apartment. 
(CEsterreich  Med.  Woch.  19  July,  1845.) 

Symptoms. — The  usual  effects  produced  by  this  poison,  will  be 
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understood  from  the  following  cases.  A  woman,  aged  thirty-six,  took 
two  teacupfuls  of  infusion  of  stramonium,  by  mistake  for  senna  tea. 

In  about  ten  minutes  she  was  seized  with  giddiness,  dimness  of  sight, 
and  fainting.  In  two  hours  she  was  quite  insensible  ;  the  pupils  were 
fixed  and  dilated ;  all  the  muscles  of  the  body  convulsed ;  the  coun¬ 
tenance  flushed ;  and  the  pulse  full  and  slow.  The  stomach-pump  was 
applied,  and  in  the  course  of  a  few  hours  she  recovered,  suffering, 
however,  from  indistinctness  of  vision  and  vertigo.  (Med.  Gaz.  viii. 
605.)  The  seeds  of  this  plant  have  been  known  to  produce  furious 
delirium  ;  and  a  case  is  mentioned  by  Sauvages,  of  an  old  man  of  sixty, 
who,  after  taking  the  poison,  became  intoxicated,  maniacal,  and  lost 
the  power  of  speech.  He  remained  in  a  lethargic  state  for  five  hours. 
Several  fatal  cases  are  reported,  one  of  which  terminated  in  six  hours. 
Dr.  Thomson  relates  the  case  of  a  child,  aged  two  years,  who  swallowed 
sixteen  grains  of  the  seeds.  Maniacal  delirium  supervened;  the 
symptoms  resembled  those  of  hydrophobia,  and  death  took  place  in 
twenty-four  hours.  A  case  which  occurred  to  Dr.  Sohlesier  ended 
more  fortunately.  A  boy,  set.  4,  mistaking  the  fruit  of  the  thornapple 
for  the  heads  of  poppies,  ate  a  quantity  of  them.  Dr.  Schlesier  saw 
him  soon  afterwards :  his  face  was  flushed,  his  eyes  glistening  and  in 
constant  motion  ;  the  pupils  exceedingly  dilated,  and  the  countenance 
was  that  of  an  intoxicated  person.  He  sat  up  in  bed  quite  unconscious, 
but  continually  babbling  and  occasionally  starting  up  suddenly ;  his 
hands  apparently  directed  at  imaginary  objects  in  the  air.  His  pulse 
was  very  slow :  there  was  no  fever,  but  intense  thirst  and  violent 
perspiration  from  incessant  motion.  Emetics  and  enemata  were  ad¬ 
ministered,  which  had  the  effect  of  bringing  away  a  large  quantity  of 
stramonium-seeds  ;  the  boy  fell  into  a  sound  sleep,  and  recovered  the  j 
following  day.  (Canstatt’s  Jahresb.,  1844,  v.  297.)  In  the  Lancet 
(April  26,  1845,  p.  471),  a  case  is  quoted  from  the  Boston  Journal, 
in  which  three  females  swallowed  an  infusion  of  stramonium-leaves  for , 
horehound.  They  were  found  lying  in  bed,  stupid,  unable  to  articulate, 
with  a  peculiar  wildness  of  countenance,  and  flushed  face  ;  the  pupils 
dilated  and  insensible  ;  conjunctivae  highly  injected ;  lips  and  tongue 
parched ;  no  vomiting,  breathing  at  times  stertorous  and  laboured ; 
hands  cold,  with  a  trembling  and  slightly  convulsive  movement,  great 
rigidity  of  the  muscles  of  the  neck  and  back,  and  occasionally  active 
efforts  at  utterance.  Stimulants  were  administered  with  benefit  in  two 
cases ;  the  third  proved  fatal.  Mr.  Sobo  met  with  the  case  of  a  child, 
set.  5,  wrho  ate  more  than  a  drachm  of  the  seeds  slightly  roasted.  In 
about  an  hour  he  appeared  much  excited  and  delirious,  pulse  120,  face 
flushed,  eyes  of  a  dazzling  lustre,  and  pupils  dilated ;  there  were  con¬ 
vulsive  motions  of  the  limbs  and  neck,  with  thick  frothy  saliva  about 
the  mouth.  Emetics  were  given ;  some  stramonium-seeds  were  ejected, 
and  more  were  brought  away  in  the  evacuations  by  a  full  dose  of  castor 
oil.  In  three  days  the  boy  had  perfectly  recovered.  (Med.  Times, 
Oct.  9,  1847,  650.)  Paralysis  and  delirium  have  been  witnessed 
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among  the  symptoms,  which  on  the  whole  bear  a  very  remarkable 
resemblance  to  those  occasioned  by  belladonna.  The  detection  of  the 
seeds  in  the  vomited  matters  or  in  the  fasces,  will  be  a  certain  means 
of  diagnosis. 

In  a  singular  case  which  became  the  subject  of  a  trial  at  Osnabriick, 
a  woman  administered  to  her  mother,  a  decoction  of  the  bruised 
seeds  of  the  thornapple,  of  which,  it  is  supposed,  there  were  about 
125.  She  very  soon  became  delirious,  threw  her  arms  about,  and 
spoke  incoherently  :  she  died  in  seven  hours.  (Henke,  Zeitschrift 
der  S.  A.  1837,  i.  H.)  The  seeds  retain  their  properties  notwith¬ 
standing  exposure  to  heat :  thus  the  smoking  of  stramonium-seeds 
is  attended  with  danger.  One  of  the  methods  of  poisoning  adopted 
by  the  Hindoos,  not  so  much  with  the  intention  of  destroying  life  as 
of  facilitating  the  perpetration  of  robbery,  consists  in  administering  to 
persons  a  strong  decoction  of  the  seeds  in  curry,  or  some  other  highly 
flavoured  article  of  food.  Delirium  and  insensibility  soon  follow,  and 
sometimes  death  is  the  result ;  but  no  suspicion  of  the  real  cause  ap¬ 
pears  to  be  excited.  The  local  application  of  the  bruised  leaves,  seeds, 
or  fruit,  to  an  abraded  portion  of  skin,  may  give  rise  to  all  the  effects  of 
poisoning.  Death  may  take  place  even  although  the  whole  of  the 
seeds  have  been  ejected,  provided  they  have  remained  in  the  body  for  a 
sufficiently  long  period  to  allow  of  the  absorption  of  the  poisonous 
principle.  This  happened  in  a  case  reported  by  Mr.  Duffin, — that  of 
his  own  child,  set.  2,  who  swallowed  about  one  hundred  seeds  of  stra¬ 
monium,  weighing  sixteen  grains  :  the  usual  symptoms  were  mani¬ 
fested  in  an  hour,  and  the  child  died  in  twenty-four  hours,  although 
twenty  seeds  had  been  ejected  by  vomiting,  and  eighty  by  purging. 
(Med.  Gaz.  vol.  xv.  194.) 

The  Extract  of  stramonium  possesses  the  properties  of  the  seeds, 
producing,  in  an  over-dose,  dryness  of  the  fauces,  intoxication,  and  de¬ 
lirium.  Dr.  Traill  has  known  two  cases  of  poisoning  by  this  sub¬ 
stance,  in  one  of  which  eighteen  grains  were  taken  by  mistake  for 
extract  of  sarsaparilla.  (Outlines,  141.)  The  medicinal  dose  of  the 
extract  is  about  a  quarter  of  a  grain  ;  of  the  powdered  seeds,  half  a 
grain  ;  and  of  the  leaves,  one  grain. 

Appearances.- — In  a  well-marked  case  of  poisoning  by  stramonium - 
seeds,  in  which  death  took  place  in  less  than  eight  hours,  Mr.  Allan 
found  the  following  appearances : — great  turgescence  of  the  vessels  of 
the  brain  and  its  membranes, — the  brain  firm  and  highly  injected, — 
choroid  plexus  turgid, — ventricles  containing  serum, — substance  of  the 
lungs  vascular, — heart  flaccid  :  the  stomach  contained  about  four 
ounces  of  ingesta,  consisting  of  food  mixed  with  eighty-nine  seeds  of 
stramonium.  There  were  two  patches  of  extravasation  in  the  mucous 
coat :  one  on  the  larger  curvature,  and  the  other  near  the  pylorus, — 
many  seeds  and  fragments  were  also  found  in  the  intestines.  (Lancet, 
Sept.  18,  1847,  p.  298.)  In  the  Osnabriick  case,  there  were  marks 
of  diffused  inflammation  about  the  cardia.  In  Mr.  Duffin’s  case, 
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there  was  nothing  remarkable  in  the  condition  of  the  brain  or  its 
membranes  : — no  seeds  were  found  in  the  intestinal  canal. 

Analysis. — The  seeds  of  stramonium,  from  which  accidents  have 
most  frequently  occurred,  are  flattened,  kidney-sliaped,  rough,  and 
of  a  dark-brown  or  black  colour.  ' 

Daturia. — The  poisonous  properties  of  this  plant  are  owing  to  the 
presence  of  the  alkaloid  Daturia,  which  forms  about  one  per  cent;  of 
the  dried  vegetable.  This  substance  crystallizes  in  colourless  quadran¬ 
gular  prisms :  it  has  a  bitter  taste,  becoming  acrid,  and  resembling 
that  of  tobacco.  It  is  highly  poisonous  :  the  eighth  of  a  grain  killed 
a  sparrow  in  three  hours.  When  dissolved  and  placed  on  the  eye  of 
an  animal,  it  causes  excessive  dilatation  of  the  pupil,  which  lasts  for 
some  days.  It  is  readily  dissolved  by  boiling  water,  and  the  solution 
has  a  strong  alkaline  reaction.  In  its  chemical  properties  it  closely 
resembles  hyoscyamia  and  atropia. 

The  absorption  of  this  poisonous  alkaloid  is  doubtless  the  cause  of 
the  symptoms.  Mr.  Allan,  in  the  case  just  related,  states  that  he 
obtained  from  six  ounces  of  urine,  taken  from  the  bladder  of  the  de¬ 
ceased,  crystals  of  daturia ;  but  they  appear  to  have  been  of  an  entirely 
different  form,  i.  e.  pentahedral  or  polyhedral  plates,  instead  of 
quadrangular  prisms.  They  resembled  daturia  only  in  causing  dilata¬ 
tion  of  the  pupil  when  dissolved  in  water  and  the  solution  was  dropped 
into  the  eye.  Their  form  appears  to  have  been  that  assigned  to  cystin 
by  microscopical  observers.  (Bird’s  Urinary  Deposits,  146.) 

TOBACCO. 

The  leaves  of  the  Nicotiana  Tabacum,  variously  prepared,  either 
as  tobacco  or  snuff,  exert  a  very  powerful  action  on  the  system,  al¬ 
though  fatal  cases  of  poisoning  by  tobacco  are  by  no  means  common. 
The  effects  which  this  substance  produces,  when  taken  in  a  large  dose, 
either  in  the  form  of  powder  or  infusion,  are  well-marked.  The 
symptoms  are  nausea,  vomiting,  vertigo,  delirium,  loss  of  power  in  the 
limbs,  geueral  relaxation  of  the  muscular  system,  trembling,  complete 
prostration  of  strength,  coldness  of  the  surface  with  clammy  perspira¬ 
tion,  convulsions,  paralysis,  and  death.  In  some  cases  there  is  diar¬ 
rhoea,  with  violent  pain  in  the  abdomen ;  in  others  there  is  rather  a 
sense  of  sinking  or  depression  in  the  cardiac  region,  passing  into 
syncope,  or  creating  a  sense  of  impending  dissolution.  With  the 
above-mentioned  symptoms  there  is  dimness  of  sight,  with  confusion 
of  ideas, — a  small,  weak,  and  scarcely  perceptible  pulse,  and  difficult 
respiration.  Dr.  M‘Gregor  has  seen  some  of  the  most  severe  symp¬ 
toms  follow  the  administration  of  an  enema  which  contained  only 
half  a  drachm  of  tobacco  in  the  form  of  decoction.  (Lancet,  Aug.  30, 
1845,  240.)  Dr.  Paris  witnessed  a  case,  which  proved  rapidly  fatal, 
where  a  decoction  of  tobacco  had  been  used  as  an  enema  in  the  at¬ 
tempted  reduction  of  strangulated  hernia  (Med.  Jur.  ii.  418);  and 
several  cases  of  a  similar  kind  are  recorded  by  other  waiters.  Dr. 
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Pereira  considers  that  it  would  not  be  safe  to  use  more  than  fifteen  or 
twenty  grains  under  these  circumstances,  and  he  quotes  an  instance 
from  Dr.  Copland,  in  which  death  was  caused  by  so  small  a  dose  as 
thirty  grains.  (Mat.  Med.  ii.  1254.)  The  fatal  effects  of  tobacco  may 
follow  very  speedily  on  its  administration.  Death  has  been  known  to 
take  place  in  so  short  a  period  as  three-quarters  of  an  hour ;  and  a 
case  which  occurred  to  M.  Tavignot  is  reported  to  have  terminated 
fatally  in  eighteen  minutes.  (Brit,  and  For.  Med.  Rev.  No.  xxiv.  562.) 

According  to  M.  Demarquay,  there  is  a  peculiarity  in  the  action  of 
tobacco,  in  poisonous  doses,  on  animal  heat.  There  are  some  sub¬ 
stances,  such  as  morphia,  which  tend  to  lower  the  temperature  of  the 
body ;  others,  such  as  digitalis,  belladonna,  and  strychnia,  increase  it. 
Tobacco  neither  raises  nor  depresses  it.  (I/Union  Medicale,  J  uillet  24, 
1847,  871.)  This  statement  is  not  borne  out  by  observation,  as  under 
the  influence  of  tobacco  there  is  often  great  coldness  of  the  surface. 

Tobacco  acts  locally  as  a  poison :  thus,  when  applied  to  wounded, 
abraded,  or  diseased  surfaces,  in  the  form  of  powder,  juice,  or  as  a 
decoction  of  the  leaves,  it  may  occasion  the  most  alarming  symptoms, 
and  even  death.  (Orfila,  ii.  404.)  This  fact  is  of  importance,  as  some 
quack-remedies  for  skin-diseases  are  formed  of  tobacco. 

There  have  been  but  few  instances  in  which  the  bodies  of  persons, 
poisoned  by  tobacco,  have  been  inspected.  Orfila  found,  on  examining 
the  body  of  a  dog  killed  by  this  substance,  that  the  mucous  membrane 
of  the  stomach  was  strongly  reddened  throughout.  From  the  insolu¬ 
bility  of  the  fibrous  portion  of  tobacco,  it  is  most  probable  that  some 
of  it  would  be  found  in  the  stomach  on  inspection. 

Tobacco  is  rarely  administered  medicinally  in  substance.  In  a  dose 
of  five  or  six  grains,  Snuff  acts  as  a  powerful  emetic,  and  in  larger 
doses  it  produces  symptoms  of  poisoning.  It  is  a  remarkable  instance 
of  the  effect  of  habit,  that  the  quantity  thrust  into  the  nostrils,  as  a 
sort  of  morbid  luxury,  does  not  appear  to  produce  any  directly  noxious 
effects  on  the  system.  The  diurnal  allowance  of  many  snuff-takers, 
introduced  into  the  rectum  in  powder,  would  most  probably  give  rise 
to  serious  symptoms,  in  one  whose  system  was  not  habituated  to  the 
use  of  tobacco.  The  same  may  be  observed  of  chewing  tobacco,  and 
smoking  :  in  the  latter  case,  the  volatile  oil  of  tobacco  is  brought  into 
immediate  contact  with  the  mucous  membrane,  producing  vertigo  and 
sickness,  in  those  not  accustomed  to  the  practice.  In  two  instances, 
in  which  a  large  quantity  of  tobacco  was  consumed  by  smoking,  death 
was  the  result.  This  involves  a  question  as  to  the  chronic  form  of 
poisoning  by  tobacco.  Drs.  Prout,  Laycock,  and  Wright,  consider  that 
habitual  smoking  is  injurious  to  health,  because  it  is  liable  to  disorder  the 
digestive  functions.  This  is  denied  by  others,  on  account  of  the  difficulty 
of  shewing  that  the  health  of  inveterate  smokers  is  damaged  by  the  habit, 
or  that  their  lives  are  shortened  by  it.  Dr.  Prout’s  view  appears  to  me, 
notwithstanding,  quite  reasonable.  A  poisonous  substance  like  to¬ 
bacco,  whether  in  powder,  juice,  or  vapour,  cannot  be  brought  in  con- 
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tact  with  an  absorbing  surface  like  mucous  membrane,  without  in 
many  cases  jiroducing  disorder  of  the  system,  which  the  consumer  is 
probably  quite  ready  to  attribute  to  any  other  cause  than  that  which 
would  render  it  necessary  for  him- to  deprive  himself  of  what  he  con¬ 
siders  not  merely  a  luxury,  but  an  article  actually  necessary  to  his 
existence.  The  argument  that  cases  cannot  be  adduced  to  show  direct 
injury  to  health,  proves  too  much,  for  the  same  difficulty  exists 
in  respect  to  the  habit  of  opium-eating,  (p.  589,  ante.)  On  this  sub¬ 
ject  see  Med.  Graz,  xxxviii.  590,  and  Lancet,  Aug.  1845,  240.  Some 
doubt  has  existed  whether  the  vapour  of  this  substance,  in  tobacco- 
manufactories,  is  or  is  not  injurious  to  the  health  of  the  workmen  em¬ 
ployed.  M.  Parent-Duchatelet  considered  that,  after  a  time,  it  had  no 
influence  on  health.  The  more  recent  researches  of  M.  Melier  have, 
however,  led  to  the  conclusion,  that  the  vapours  long  respired  are 
injurious.  The  primary  effects  are  headache,  nausea,  languor,  loss  of 
appetite  and  sleep  ;  the  secondary  effects  are  manifested  by  a  species  of 
cachexia,  indicated  by  an  altered  complexion.  He  attributes  these 
symptoms  to  the  nicotina  which  is  volatilized.  (Gaz. Med. Mai3, 1845.) 

Poisoning  by  tobacco  has  not  often  given  rise  to  medico-legal  dis¬ 
cussion.  This  is  the  more  remarkable,  as  it  is  an  easily  accessible 
poison  to  the  low'er  classes,  and  the  possession  of  it  would  not,  as  in 
the  case  of  other  substances,  excite  surprise  or  suspicion.  It  is  pio- 
bably  more  extensively  used  to  aid  the  purposes  of  robbers  than  is 
commonly  believed ;  and  there  is  reason  to  suppose  that  porter  and 
other  liquors  sold  in  brothels,  are  sometimes  drugged  with  it.  Dr. 
Ogston  communicated  an  interesting  case  of  this  kind  to  Dr.  Christi- 
son  (Op.  cit.  850),  in  which  tobacco  was  administered  to  a  man  in 
whiskey,  and  he  soon  afterwards  died  in  a  state  of  insensibility,  with¬ 
out  being  able  to  give  any  account  of  the  circumstances.  Dr.  Ogston 
detected  Nicotina  in  the  contents  of  the  stomach.  An  investigation  took 
place  in  this  metropolis,  in  the  autumn  of  .1847,  in  which  a  man  was 
charged  with  attempting  to  poison  his  wife,  by  administering  snuff  in  ale.  j 
The  woman’s  life  was  saved  by  the  speedy  use  of  the  stomach-pump. 
The  case  was  dismissed,  as  there  was  a  want  of  clear  proof  of  criminal  i 
intention.  A  question  here  arose  as  to  what  quantity  of  tobacco  ; 
would  destroy  life.  The  medical  witness  is  reported  to  have  said,  that  1 
a  quarter  of  an  ounce  infused  in  a  pint  of  liquid,  would  be  sufficient  to  ( 
destroy  three  persons.  This  is  no  doubt  true.  Thirty  grains  have  / 
proved  fatal,  and  twenty  grains  might  even  kill  an  adult.  Many 
kinds  of  snuffs  are,  however,  extensively  adulterated  with  various 
powders :  some  contain  lime,  and  even  red  lead  •.  hence  they  are  not 
to  be  regarded  as  consisting  of  pure  tobacco. 

Analysis. — Tobacco  may  be  found  in  substance  in  an  orgauic  liquid, 
or  in  the  stomach :  it  may  then  be  recognised  by  its  odour  and  physical 
properties.  Its  poisonous  effects  are  due  to  the  presence  of  a  peculiar 
volatile  alkaloid,  which,  like  conia,  is  liquid.  It  is  called  Nicotina, 
and,  according  to  Dumas,  it  forms  less  than  the  l-1000th  part  of 
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tobacco.  Pereira  assigns  a  much  larger  proportion  than  this  : — thus, 
according  to  him,  1000  parts  of  Cuba  tobacco  give  8*64  of  nicotina ; 
of  Virginia,  10' ;  and  of  smoking  tobacco,  3'86.  (Mat.  Med.  ii.  1247.) 

Nicotina. — This  liquid  is  commonly  described  as  colourless  ;  but 
it  is  more  generally  of  a  yellow  colour,  which  becomes  darker  by  ex¬ 
posure  to  air.  It  has  a  pungent,  irritating  odour,  like  that  of  tobacco, 
and  an  acrid  burning  taste.  It  has  an  alkaline  reaction,  and  is  soluble 
in  water.  It  remains  liquid  down  to  21°.  At  212°  it  evolves  white 
alkaline  vapours,  which  have  a  powerful  odour.  It  is  not  very  inflam¬ 
mable,  but  it  may  be  burnt  like  an  oil  by  means  of  a  wick.  It  is  a 
most  powerful  poison.  A  concrete  volatile  oil,  called  Nicotianin,  is 
obtained  by  the  distillation  of  tobacco  leaves  ;  and  there  is  an  empy- 
reumatic  oil,  which  results  from  the  decomposition  of  tobacco  by  dis¬ 
tillation  at  a  very  high  temperature. 

Tobacco  in  organic  liquids. — Nicotina  may  be  thus  extracted,  so  as 
to  demonstrate  its  properties.  Digest  the  evaporated  residue  in  water, 
with  diluted  sulphuric  acid,  so  as  to  dissolve  the  nicotina.  Mix  this 
with  slaked  lime,  and  distil  carefully  :  nicotina  mixed  with  ammonia 
passes  over.  Neutralize  this  liquid  with  diluted  sulphuric  acid, — con¬ 
centrate  and  separate  the  sulphate  of  nicotina  from  that  of  ammonia  by 
means  of  ether.  The  sulphuric  acid  may  be  separated  by  hydrate  of 
baryta,  and  the  nicotina  obtained  from  the  ether  by  distillation  or 
spontaneous  evaporation.  (For  other  details,  see  Dumas,  Traite  de 
Chimie,  t.  v.  814.)  By  a  process  analogous  to  this.  Dr.  Ogston  was 
enabled  to  discover  it  in  the  case  of  the  individual  whose  body  he  in¬ 
spected,  (page  788.)  A  large  quantity  of  tobacco  must  be  present 
in  order  that  the  process  should  succeed,  since  sixty  grains  of  common 
tobacco  do  not  contain  more  than  0'24  gr.,  or  less  than  a  quarter  of  a 
grain,  of  nicotina.  M.  Schloesing  has  recently  suggested  another  pro¬ 
cess  for  the  extraction  of  this  alkaloid.  (Comptes  Rendus,  21  Dec. 
1846,  1142.) 

YEW. 

It  has  been  long  known,  that  the  berries  and  leaves  of  the  yew-tree 
(taxus  baccata)  are  poisonous  to  cattle  ; — they  act  very  energetically, 
and  produce  death  in  a  few  hours,  sometimes  without  vomiting  or  purg¬ 
ing.  It  is  stated  by  Dr.  Percival,  that  a  table-spoonful  of  the  fresh  leaves 
was  administered  to  three  children  of  five,  four,  and  three  years  of  age 
as  a  vermifuge.  Yawning  and  listlessness  soon  succeeded ;  the  eldest 
vomited  a  little,  and  complained  of  pain  in  the  abdomen,  but  the  other 
two  suffered  no  pain.  They  all  died  within  a  few  hours  of  each  other. 
An  interesting  case  of  poisoning  by  the  berries  of  this  tree,  was  pub¬ 
lished  a  few  years  since  by  Mr.  Hurt,  of  Mansfield.  A  child  aged  three 
years  and  a  half,  ate  a  quantity  of  yew-berries  about  eleven  o’clock. 
In  an  horn  afterwards,  the  child  appeared  ill,  but  did  not  complain  of 
any  pain.  It  vomited  part  of  its  dinner,  mixed  with  some  of  the 
berries.  A  medical  man  was  sent  for,  but  the  child  died  in  convulsions 
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before  he  arrived.  On  inspection,  the  stomach  was  found  filled  with 
mucus,  and  the  half-digested  pulp  of  the  berries  and  seeds.  There 
were  patches  of  redness  in  the  mucous  membrane,  and  this  was  so 
much  softened  that  it  could  be  detached  with  the  slightest  friction. 
The  small  intestines  were  also  inflamed. 

In  March,  1845,  a  case  was  reported  to  the  Dublin  Pathological 
Society  by  Dr.  Mollan,  in  which  a  lunatic  had  died  from  the  effects 
produced  by  yew-leaves.  The  deceased  was  observed  chewing  the 
plant,  probably  from  that  perversion  of  appetite  so  commonly  observed 
in  insanity,  and  before  the  attendants  had  taken  it  from  him,  he  had 
succeeded  in  swallowing  a  portion  of  the  masticated  juice.  He  was 
soon  afterwards  seized  with  giddiness,  sudden  prostration  of  strength, 
vomiting,  coldness  of  the  surface, spasms,  and  irregular  action  of  the  heart. 
He  died  in  fourteen  hours.  On  inspection,  the  stomach  was  found 
much  distended, — it  contained  some  yew-leaves.  There  was  emphy¬ 
sema  in  the  submucous  tissue,  but  no  other  abnormal  change  :  there 
was  some  thickening  with  opacity  of  the  arachnoid,  which  might  have 
been  due  to  the  insanity.  (Dub  Hosp.  Gaz.  May  15,  1845,  p.  109.) 

There  is  no  doubt  that  the  yew  is  a  powerful  poison  of  the  narcotico- 
irritant  class.  The  nature  of  the  poisonous  principle  is  unknown,  nor 
is  it  certain  whether,  with  respect  to  the  berry,  the  poison  is  lodged  in 
the  pulp  or  the  seed.  Infusion  of  yew-leaves,  which  is  popularly 
called  yew-tree  tea,  is  sometimes  used  for  the  purpose  of  procuring 
abortion  by  ignorant  midwives.  A  case  of  death  from  a  person  drink¬ 
ing  this  infusion  is  reported  in  the  registration  returns  for  1888-9. 
In  the  returns  for  1840,  there  is  also  one  death  of  a  female,  set.  34, 
referred  to  her  having  eaten  the  berries  of  the  yew. 

Analysis. — The  leaves  or  berries  mav  be  found  in  the  stomach. 

V 

The  yew  and  the  savin  are  the  only  poisons  of  the  coniferous  order 
which  grow  in  this  country.  The  apex  of  the  leaf  of  the  yew  is 
lancet-shaped,  that  of  the  savin  acuminated :  the  yew-leaf  does  not 
possess  the  powerful  odour  of  savin  when  rubbed.  Yew-berries  are 
seen  in  autumn ;  they  are  of  about  the  size  of  a  pea,  of  a  light  red 
colour,  dull  on  the  surface,  and  translucent.  They  are  open  at  the 
top,  allowing  a  hard  brown  kernel  to  be  seen.  This  is  of  an  ovoid 
shape,  and  it  forms  the  greater  part  of  the  berry.  The  fine  red  skin 
contains  a  colourless  and  remarkably  viscid  or  adhesive  juice,  which 
reddens  litmus  paper,  and  has  a  nauseous  sweetish  taste. 

POISONS  NOT  ARRANGED  IN  THE  EO REGOING  CLASSES. 

Indian  Hemp,  Cannabis  Saliva  vel  Indica. — The  inspissated 
resinous  exudation  of  the  leaves  and  stems  of  this  plant,  known  in  the 
East  as  Churrus  and  Chaschisch,  has  been  introduced  into  this 
country  as  a  substitute  for  opium.  Its  effects  appear  to  be  very  un¬ 
certain  :  in  some  instances,  large  doses,  either  in  the  form  of  extract  or 
tincture,  have  been  given  with  impunity,  while  in  other  cases,  symp- 
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toms  resembling  those  of  narcotic  poisoning,  have  resulted  from  small 
quantities.  On  the  whole,  its  effects  in  England  have  been  much  less 
powerful  than  those  observed  in  India.  In  a  large  dose,  Indian  hemp 
produces  a  pleasant  species  of  intoxication.  The  nervous  system  is  also 
most  singularly  affected,  while  the  intellectual  powers  remain  un¬ 
altered.  According  to  Mr.  Ley,  the  inebriation  is  of  the  most  cheerful 
kind,  causing  the  person  to  sing  and  dance,  and  to  eat  food  with  great 
relish.  It  also  excites  aphrodisiac  propensities.  The  intoxication, 
which  lasts  about  three  hours,  and  is  sometimes  attended  with  uncon¬ 
trollable  laughter,  is  succeeded  by  sleep.  There  is  no  nausea,  sickness, 
or  diarrhoea ;  and  the  day  following,  there  may  be  slight  giddiness, 
with  vascularity  of  the  eyes.  (Prov.  Med.  Jour.  March  18,  1843, 
p.  487.)  Dr.  OcShaughnessy  found  that  a  grain  produced  insensibility 
after  the  stage  of  excitement,  and  that  the  individual  was  perfectly 
cataleptic.  Mr.  Donovan  was  induced  to  try  the  effects  of  it  upon 
himself,  and  he  swallowed  fourteen  grains  of  the  resinous  extract  at 
night.  He  awoke  about  five  o’clock  in  the  morning,  and  felt  a  rush 
of  strange  sensations  through  his  head,  attended  with  a  cracking  noise 
and  a  sense  of  vibration  through  the  whole  of  his  body.  An  explosion 
then  appeared  to  take  place  in  his  head,  and  he  gradually  lost  all  sense 
of  feeling.  His  intellect  was  not  in  the  least  disturbed, — his  memory 
was  good,— he  could  reason  clearly,  and  was  as  conscious  of  external 
objects  as  in  health ;  but  he  had  absolutely  lost  the  consciousness  of 
having  a  body  :  his  whole  corporeal  existence  appeared  to  be  com¬ 
prised  within  his  head  and  in  a  small  portion  of  his  chest  near  his 
throat !  In  these  parts  he  felt  as  much  alive  as  ever ;  but  all  other 
parts  were  without  feeling,  and  apparently  annihilated.  These  ex¬ 
traordinary  sensations  gradually  passed  off :  he  became  sick,  and  on 
attempting  to  get  out  of  bed,  he  could  scarcely  walk  for  giddiness. 
(Dub.  Med.  Press,  March  5,  1845,  153.)  The  following  case  will 
show  that  the  administration  of  this  medicine  is  not  unattended  with 
danger.  A  lady,  get.  26,  by  the  advice  of  her  medical  attendant, 
swallowed  three  doses,  of  five  drops  in  each,  of  tincture  of  Cannabis 
Indica,  with  an  interval  of  two  hours  between  the  first  and  second 
dose,  and  three  hours  between  the  second  and  third.  She  joined  her 
family  at  dinner  as  usual ;  but  some  incoherence  of  manner  and  speech 
was  observed,  and  almost  immediately  afterwards,  she  became  violently 
sick,  and  vomited.  She  was  quite  unconscious  ;  the  extremities  and 
body  were  cold  ;  the  wrist  pulseless  ;  eyes  wide  open  and  staring, — 
pupils  somewhat  contracted,  and  quite  insensible  to  the  strongest  light, 
with  violent  convulsions  of  the  whole  frame,  and  involuntary  twitchings 
of  the  muscles.  These  latter  symptoms  lasted  for  two  days,  whether 
she  was  asleep  or  awake.  She  was  quite  insensible  for  a  quarter  of  an 
hour,  and  did  not  recover  her  consciousness  during  the  whole  night. 
The  pulse,  which  varied  from  140  to  150,  was  extremely  feeble,  and 
intermitted  from  time  to  time  during  the  two  following  days.  The 
patient  had  not  been  previously  subject  to  fits  of  any  description, 
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(Monthly  Jour.  Med.  Science,  April  1847,  page  776  ;  and  Prov.  Med. 
Jour.  March  10,  1847.)  If  this  drug  should  come  into  more  extensive 
use,  it  is  not  unlikely  that  it  may  give  rise  to  serious  accidents.  It 
appears  to  be  very  uncertain  in  its  effects. 

Quin  a. — This  alkaloid,  obtained  from  Peruvian  hark,  is  extensively 
used  in  medicine  under  the  form  of  disulphate,  or  as  it  is  commonly 
called  sulphate  of  quinine.  Some  alarming  effects  have  of  late 
years  been  observed  to  follow  its  administration  in  large,  or  in  small 
doses  frequently  repeated.  In  doses  of  from  ten  to  twenty  grains. 
Dr.  Pereira  states  that  it  causes  griping  pain  and  heat  in  the  abdomen, 
with  vomiting  and  purging,  ptyalism,  a  febrile  condition  of  the  system, 
headache,  giddiness,  somnolency,  delirium  and  stupor.  (Mat.  Med.  ii. 
1407.)  In  addition  to  these  symptoms,  amaurosis  and  convulsions  have 
been  observed  in  certain  cases.  The  common  medicinal  dose  is  from 
three  to  ten  grains ;  but  even  this  cannot  always  be  borne  by  patients. 
M.  Desiderio  has  observed  that  this  substance  produced,  both  in  man 
and  animals,  drowsiness,  difficulty  of  maintaining  the  erect  position, 
obscured  vision,  and  drooping  of  the  eyelids.  He  regards  it  as  a  poison, 
and  considers  that,  in  its  toxicological  effects,  it  resembles  the  acetate 
of  morphia.  M.  Sandri  found  that  eighteen  grains  killed  a  rabbit  in 
less  than  three  hours.  On  inspection,  the  whole  of  the  brain  and  its 
membranes  were  strongly  congested ;  the  lungs  were  of  a  bright  red 
colour,  and  also  congested ;  and  the  heart  contained  a  large  quantity 
of  blood  brighter  than  natural.  (Gaz.  Med.,  17  Juillet,  1847,  585.) 
Instances  of  its  fatal  operation  in  the  human  subject  are  not  wanting, 
as  the  following  cases  will  show.  A  man,  set.  26,  labouring  under 
acute  rheumatism,  'was  ordered  by  M.  Recamier,  at  the  Hotel  Dieu,  to 
take  on  the  first  day,  forty-six  grains  of  sulphate  of  quina  in  twelve 
poivders,  one  to  be  taken  every  hour.  On  the  second  day  seventy- 
seven  grains  were  prescribed  in  twelve  powders,  to  be  taken  hourly. 
The  patient  had  taken  nearly  two-thirds  of  the  quantity,  when  he  was 
suddenly  attacked  with  delirium,  and  died  in  a  few  hours.  On  dis¬ 
section,  the  membranes  of  the  brain  were  found  inflamed,  and  there 
wras  sanguineous  effusion.  (Med.  Gaz.,  xxxii.  430.)  Dr.  Baldwin,  of  the. 
United  States,  has  reported  a  case  in  which  convulsions,  blindness,  and 
death  followed  from  the  administration  of  this  medicine  to  a  girl  five 
years  of  age.  Two  grains  were  given  every  second  hour.  On  the 
following  day  there  was  great  anxiety  of  countenance,  with  irregular 
heavy  breathing,  and  extreme  restlessness.  After  a  certain  period,  a 
dose  of  four  grains  was  given  twice  at  an  interval  of  three  hours.  The 
restlessness  increased,  the  pupils  of  the  eyes  were  widely  dilated,  and 
she  was  found  to  be  totally  blind.  She  had  violent  convulsions,  and 
died  three  hours  after  taking  the  last  dose.  The  principal  appearance 
■was  great  vascularity  of  the  stomach  and  intestines.  Dr.  Baldwin 
considers  from  his  observations,  that  with  this  will  be  found  congestion 
of  the  brain  and  lungs,  and  a  dark  and  fluid  condition  of  the  blood. 
He  believes,  that  from  fifty  to  eighty  grains  of  a  pure  specimen  of 
quinine  given  at  once,  would  produce  death  nine  times  out  of  ten  in 
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healthy  adults  ;  and  occasionally  even  smaller  doses  might  operate 
fatally.  (Amer.  Jour.  Med.  Sci.,  April  1847,  p.  292.)  In  the  same 
journal  (p.  515),  four  cases  are  related  by  Dr.  M'Lean,  in  which  blind¬ 
ness  was  the  result  of  large  doses  of  this  medicine.  In  a  set  of  cases 
reported  by  Dr.  Thom,  the  symptoms  partook  of  the  characters  of 
mercurial  erethism.  (Philadelphia  Aled.  Examiner,  April  1847,  217.) 

There  can  be  very  little  doubt  that  quina,  like  the  other  alkaloids, 
is  absorbed.  It  is  stated  by  Landerer  that  it  was  found  in  the  milk 
of  a  nurse,  to  whom  the  sulphate  had  been  administered  medicinally, 
and  that  the  child  refused  to  take  the  milk.  On  the  whole  the  sub¬ 
ject  of  poisoning  by  quinine  has  received  but  little  attention  in  this 
country.  A  sufficient  number  of  facts  has,  however,  been  accumulated 
in  France  and  America,  to  show  that  this  medicine  cannot  be  admini¬ 
stered  in  large  doses,  or  for  a  long  continuance,  with  impunity. 

Treatment. — This  consists  in  the  free  administration  of  any  liquid 
containing  tannin,  as  this  substance  forms  a  completely  insoluble  com¬ 
pound  with  the  alkaloid,  and  may  thus  retard  absorption.  This  treat¬ 
ment  should  be  followed  by  emetics,  or  the  use  of  the  stomach-pump. 

Analysis. — The  common  sulphate  of  quinine  crystallizes  in  light 
flocculent  prisms.  It  is  not  very  soluble  in  cold  water,  except  on  the 
addition  of  an  acid,  when  it  forms  a  solution  which,  even  when  very 
largely  diluted  with  water,  presents  an  intensely  blue  colour  at  the  sur¬ 
face  (a  characteristic  property).  Its  solution  is  precipitated  by  caustic 
potash,  and  the  precipitate  is  not  soluble  in  an  excess  of  the  alkali ; 
— also  abundantly  by  infusion  of  galls.  Sulphuric  acid  is  detected 
in  the  liquid  by  the  process  elsewhere  described.  (See  Sulphukic  Acid.) 
The  crystals,  when  pure,  are  not  carbonized  by  strong  sulphuric  acid 
in  the  cold  :  when  exposed  to  heat,  on  platina  foil,  they  melt  and  burn 
like  a  resin. 

Carbazotic  Acid  (Nitropicric  Acid.) — This  is  a  solid  crystal¬ 
line  acid,  obtained  from  the  action  of  nitric  acid  on  indigo.  Accord¬ 
ing  to  the  results  of  experiments  on  animals,  it  appears  to  be  a  nar- 
cotico-irritant  poison.  Ten  grains  have  sufficed  to  kill  a  dog  in  less 
than  two  hours.  The  symptoms  consisted  in  tremor  of  the  limbs, 
stupor,  and  convulsions.  After  death  the  stomach  was  found  dyed  by 
the  acid  of  an  intense  yellow  colour ;  and  as  a  proof  that  it  had  been 
absorbed,  the  same  colour  was  found  to  extend  through  the  coats  of 
the  blood-vessels. 

Independently  of  the  vegetable  poisons  hitherto  considered,  a  nar- 
cotico-irritant  action  is  possessed  by  the  Anagallis  arvensis  (Mea¬ 
dow  pimpernel),  Mercurialis  perennis  (Mountain  mercury),  Chus- 
rophyllum  sylvestre  (Wild  chervil),  Sium  latipolium  (Procum¬ 
bent  water-parsnip),  Kalmia  latieolia  (Mountain  lam'el),  Spigelia 
Marylandica  (Pink  root),  Aristolochia  clematis  (Common 
birthwort),  and  the  Saponaria  opeicinalis,  or  Soapwort.  The  poi¬ 
sonous  principle  in  the  last-mentioned  plant  is  Saponine  •  and,  accord¬ 
ing  to  M.  Malapert,  it  exists  in  numerous  other  vegetables,  and  confers 
upon  them  noxious  properties.  (Gaz.  Med.,  Jan.  30,  1847,  98.) 
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CHAPTER  XLIII. 

MODE  OE  ACTION  OE  THE  POISONOUS  GASES — AMMONIA — CARBONIC 
ACID — SYMPTOMS  AND  APPEARANCES — ITS  OPERATION  AS  A  POISON 
— TREATMENT — ANALYSIS — CHARCOAL- VAPOUR — FATAL  EFFECTS 
OF  COAL-VAPOUR — SULPHUROUS  ACID — VAPOUR  OF  LIME-  AND 
BRICK  -  KILNS — CONFINED  ATR — COMBUSTION  IN  MIXTURES  OF 
CARBONIC  ACID — DIFFUSION  OF  THE  GAS  IN  AIR — COAL-GAS  — 
CARBURETTED  HYDROGEN — CARBONIC  OXIDE — EXHALATIONS  OF 
THE  DEAD — CHLORINE — MURIATIC  ACID — PROTOXIDE  AND  DEU- 
TOXIDE  OF  NITROGEN — OXYGEN — CYANOGEN  AND  OTHER  GASES. 

General  remarks. — The  numerous  gases  with  which  chemists  are 
acquainted,  are  found  to  vary  materially  in  their  operation  when  intro¬ 
duced  into  the  lungs ;  and  a  division  has  been  established  among  them 
into  those  which  have  a  negative ,  and  into  those  which  have  a  'positive 
action.  The  former  alone  can  be  considered  to  cause  death  by  asphyxia 
or  suffocation ;  for  the  gases  which  have  a  positive  influence,  must  he 
regarded  as  poisons.  Now  experiment  has  shown  that  there  are  but 
two  gases  which  are  essentially  negative  in  their  operation, — these  are 
hydrogen  and  nitrogen  ;  all  the  others  have  a  poisonous  action 
when  introduced  into  the  body.  Indeed,  with  regard  to  hydrogen, 
some  doubt  may  be  fairly  entertained  respecting  its  claim  to  he  con¬ 
sidered  as  a  truly  negative  agent ;  for  the  researches  of  Allen  and 
Pepys  in  this  country,  and  the  observations  of  Wetterstedt  in  Sweden, 
have  shown  that  it  cannot  be  substituted  for  nitrogen  in  atmospheric 
air,  without  inducing  somnolency  and  lethargy.  (Berzelius,  Traite  de 
Chimie,  vii.  106.)  If,  then,  we  admit  that  the  greater  number  of  the 
gases  are  poisonous,  it  is  scarcely  correct  to  regard  these  bodies  as 
purely  asphyxiating  agents.  The  state  of  lifelessness  which  follows 
their  introduction  into  the  lungs,  is  not  to  be  ascribed  to  the  simple 
negation  of  air,  as  in  the  case  of  drowning,  hanging,  or  strangulation ; 
but  to  a  deleterious  impression  produced  on  the  system,  something 
analogous  in  its  effects  to  that  which  is  observed  to  follow  the  inges¬ 
tion  of  a  poisonous  dose  of  hydrocyanic  acid.  The  differences  are, 
that  the  poison  is  aerial,  acts  more  rapidly,  and  is  applied  to  the  sur¬ 
face  of  the  lungs  instead  of  the  stomach ;  but,  strictly  speaking,  a 
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person  is  no  more  suffocated  by  carbonic  acid,  than  he  is  by  arsenu- 
retted  hydrogen.  (See  ante,  p.  380.) 

The  greater  number  of  the  poisonous  gases  are  never  likely  to  be 
met  with  in  the  atmosphere  so  abundantly  as  to  produce  injui'ious 
consequences;  they  are  chiefly  complex  products  of  art : — hence  fatal 
accidents,  arising  from  their  inhalation,  most  commonly  occur  under 
circumstances  which  can  leave  no  question  respecting  the  real  cause  of 
death.  Agents  of  this  description  can  rarely  be  employed  with  any 
certainty  as  instruments  of  murder ;  and  if  they  were  so  employed, 
the  fact  could  be  established  only  by  circumstantial  evidence.  One 
alleged  instance  of  murder  by  carbonic  acid  is  reported  by  M.  Dever- 
gie.  (Ann.  d’Hyg.  1837,  i.  201.)  Death,  when  arising  from  the 
respiration  of  any  of  the  gases,  is  generally  attributable  to  suicide  or 
accident.  In  Trance,  it  is  bv  no  means  uncommon  for  individuals  to 
commit  self-destruction  by  sleeping  in  a  closed  apartment,  in  which 
charcoal  has  been  suffered  to  burn ;  while  in  England,  accidental 
deaths  are  sometimes  heard  of,  where  coal  has  been  employed  as  fuel 
in  small  and  ill-ventilated  rooms.  On  such  occasions,  a  person  may 
be  found  dead  without  any  apparent  cause  to  the  casual  observer, — the 
face  may  appear  tumid  and  discoloured,  and  the  cutaneous  surface  may 
be  covered  with  eccliymosed  patches.  The  discovery  of  a  body  under 
these  circumstances,  will  commonly  be  sufficient,  in  the  eyes  of  the 
vulgar,  to  create  a  suspicion  of  murder ;  and  some  individual,  with 
whom  the  deceased  may  have  been  at  that  period  on  bad  terms,  will, 
perhaps,  be  pointed  out  as  the  murderer.  In  such  a  case,  it  is  obvious 
that  the  establishment  of  the  innocence  of  an  accused  party  may  de¬ 
pend  entirely  on  the  discrimination  and  judgment  of  a  medical  practi¬ 
tioner.  An  instance,  illustrative  of  the  consequences  of  this  popular 
prejudice,  occurred  in  London  in  1823.  Six  persons  were  lodging  in 
the  same  apartment  where  they  were  all  in  the  habit  of  sleeping.  One 
morning  an  alarm  was  given  by  one  of  them,  a  female,  wffio  stated 
that  on  rising  she  found  her  companions  dead,.  Tour  were  discovered 
to  be  really  dead,  but  the  fifth,  a  married  man,  wdiose  wife  was  one  of 
the  victims,  wras  recovering.  He  was  known  to  have  been  on  intimate 
terms  with  the  female  who  gave  the  alarm,  and  it  was  immediately 
supposed  that  they  had  conspired  together  to  poison  the  wffiole  party, 
in  order  to  get  rid  of  the  wife.  The  woman  who  was  accused  of  the 
crime  was  imprisoned  ;  and  an  account  of  the  supposed  murder  was 
soon  printed  and  circulated  in  the  metropolis.  Many  articles  of 
food  about  the  house  were  analysed,  in  order  to  discover  wffiether  they 
contained  poison,  when  the  whole  of  the  circumstances  were  explained 
by  the  man  stating  that  he  had  placed  a  pan  of  burning  coals  between 
the  tw'o  beds  before  going  to  sleep,  and  that  the  doors  and  windows  of 
the  apartment  were  closed.  (Christison,  583.)  A  set  of  cases  of  a 
similar  kind,  in  which  there  was  at  first  a  very  strong  suspicion  of 
poisoning,  has  been  lately  reported  in  the  Medical  Gazette,  by  Mr. 
Smith,  of  Liverpool,  (xxxvi.  937.) 
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AMMONIA. 

The  effects  of  this  irritant  gas  have  been  already  described  in  speak¬ 
ing  of  its  operation  as  a  poison  when  dissolved  in  water,  (ante,  p.  272). 
Animals  when  immersed  in  it  are  speedily  destroyed  under  symptoms 
similar  to  those  caused  by  the  solution.  The  whole  of  the  body  is 
strongly  impregnated  with  the  powerful  and  well-known  odour  of 
ammonia. 

CARBONIC  ACID. 

This  gas  is  freely  liberated  in  respiration,  combustion,  and  fermen¬ 
tation  ;  it  is  also  extricated  in  the  calcination  of  chalk  or  limestone, 
and  is  abundantly  diffused  through  the  shafts  and  galleries  of  coal-mines, 
where  it  is  commonly  called  choke-damp.  Carbonic  acid  gas  is 
likewise  met  with  in  wells,  cellars,  and  other  excavations  in  the  earth. 

In  these  cases  it  is  found  most  abundantly  generally  on  the  soil,  or  at 
the  lower  part  of  the  well ;  and  it  appears  to  proceed  from  the  decom¬ 
position  of  animal  and  vegetable  matters  confined  in  such  situations. 
The  slow  evaporation  of  water  strongly  charged  with  the  gas,  while 
trickling  over  the  sides  of  these  excavations,  may  likewise  assist  in 
contaminating  the  air.  Damp  sawdust  or  straw  slowly  absorbs  oxygen 
from  a  confined  atmosphere,  and  sets  free  carbonic  acid. 

Symptoms.— The  symptoms  of  poisoning  by  this  gas,  will  vary 
according  to  the  degree  of  concentration  in  which  it  is  present  in  the 
atmosphere  respired.  When  it  exists  in  a  fatal  proportion,  the 
symptoms  commonly  observed  are  as  follows : — a  sensation  of  great 
weight  in  the  head,  giddiness,  a  sense  of  constriction  in  the  temporal 
regions,  a  ringing  in  the  ears,  with  a  pungent  sensation  in  the  nose ; 
a  strong  tendency  to  sleep,  accompanied  by  vertigo,  and  so  great  a  loss 
of  muscular  power,  that  if  the  individual  be  at  the  time  in  an  erect 
posture,  he  instantly  falls  as  if  struck  to  the  ground.  The  respiration, 
which  is  observed  to  be  at  first  difficult  and  stertorous,  becomes  sus¬ 
pended.  The  action  of  the  heart,  which  on  the  first  accession  of  the 
symptoms  is  very  violent,  soon  ceases.  Sensibility  is  lost,  and  the 
person  now  falls  into  a  state  of  profound  coma,  or  apparent  death. 
The  warmth  of  the  body  still  continues ;  the  limbs  remain  flexible, 
but  they  have  been  observed  to  become  rigid,  or  even  occasionally 
convulsed.  The  countenance  is  commonly  of  a  livid  or  of  a  deep 
leaden  colour,  especially  the  eyelids  and  lips,  but  on  some  occasions  it 
is  stated  to  have  been  pale.  The  access  of  these  symptoms  has  been 
sometimes  accompanied  by  a  pleasing  sensation  of  delirium,  while  at 
others  the  most  acute  pains  have  been  suffered.  In  some  instances 
there  appears  to  have  been  irritability  of  the  stomach  ;  for  the  affected 
person  has  ejected  the  contents  of  the  stomach  in  a  semi- digested 
state.  Those  who  have  been  resuscitated,  have  often  felt  pain  in  the 
head,  or  pain  and  soreness  over  the  body  for  several  days ;  while,  in  a 
few  severe  cases,  paralysis  of  the  muscles  of  .the  face  has  supervened  i 
on  recovery. 
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Post-mortem  appearances. — Externally,  the  whole  of  the  body 
appears  as  if  it  were  swollen,  especially  the  face,  which  is  generally 
livid,  and  the  features  are  much  distorted.  The  cutaneous  surface  is 
covered  in  parts  hy  patches  of  a  violet  hue,  but,  in  some  instances,  the 
skin  has  been  extremely  pale ;  the  eyes  are  generally  prominent,  and, 
in  many  cases,  retain  their  usual  brilliancy  for  some  time  after  death. 
The  body  of  an  individual  who  has  perished  from  the  inhalation  of 
carbonic  acid,  is  said  to  retain  the  animal  heat,  caeteris  paribus,  for  a 
longer  period  than  usual ;  and,  hence,  according  to  Orfila,  cadaverous 
rigidity  does  not  commonly  manifest  itself  until  after  the  lapse  of 
many  hours.  In  a  case  to  be  related  presently,  the  body  was,  however, 
found  to  have  cooled  considerably  within  the  short  space  of  two  hours. 
On  making  a  post-mortem  inspection,  the  venous  system  is  found 
filled  with  blood  of  a  dark  colour ;  and  the  vessels  of  the  lungs  and 
brain  are  observed  to  he  especially  in  a  state  of  congestion.  The 
tongue  appears  swollen,  and  it  is  stated  hy  Orfila,  that  the  mucous 
membrane  of  the  intestinal  canal  is  often  interspersed  with  dark  ecchy- 
mosed  patches. 

It  will  be  seen  that  there  is  nothing  very  characteristic  in  the  post¬ 
mortem  appearances,  and  thus  it  is  always  easy  to  ascribe  death  to 
apoplexy  or  some  other  cause ;  but  it  should  be  remembered  that 
carbonic  acid  itself  acts  hy  inducing  apoplexy  or  cerebral  congestion. 
A  stove  was  actually  allowed  to  he  patented  a  few  years  since — the  prin¬ 
ciple  of  which  was  to  permit  the  escape  of  the  products  of  combustion 
in  an  invisible  form  into  an  apartment !  There  were  many  educated 
persons  so  ignorant  as  to  believe,  that  because  the  fumes  were  invisible 
they  were  inert ;  others  speculated  upon  the  quantity  of  carbonic  acid 
evolved  being  small !  The  use  of  this  stove  appears  to  have  led  to  the 
death  of  a  man  named  Trickey,  in  St.  Michael’s  church,  in  1838,  and 
many  other  serious  accidents.  The  case  of  Trickey  is  in  many  respects 
worthy  of  the  attention  of  the  medical  jurist.  (See  Lancet,  Nov.  1838.) 

Action  on  the  body. — Some  difference  of  opinion  still  exists 
respecting  the  manner  in  which  carbonic  acid  acts  on  the  body.  Sir 
Humphry  Davy  ascertained  that  carbonic  acid,  in  a  perfectly  pure 
state,  did  not  pass  into  the  trachea  when  an  attempt  was  made  to  respire 
it ;  the  glottis  seemed  to  close  spasmodically  at  the  moment  that  the 
gas  came  in  contact  with  it.  On  diluting  the  carbonic  acid  with  about 
twice  its  volume  of  air,  he  found  that  he  could  breathe  it ;  hut  it  soon 
produced  symptoms  of  vertigo  and  somnolency.  In  fact,  in  a  diluted 
state,  it  is  certain  that  it  must  penetrate  into  the  lungs,  or  other¬ 
wise  it  would  be  impossible  to  explain  why  it  should  produce 
any  other  symptoms  than  those  witnessed  in  the  inhalation  of 
hydrogen  or  nitrogen.  The  facts  which  have  been  collected  by  Dr. 
Christison  show,  in  a  striking  point  of  view,  that  carbonic  acid  is  a  real 
and  energetic  poison  of  the  narcotic  kind.  If,  as  Nysten  supposed,  it 
had  a  negative  effect  when  respired,  it  ought  to  follow,  that  it  might 
be  substituted  for  nitrogen,  in  the  proportion  in  which  that  gas  exists 
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in  atmospheric  air.  But  a  mixture  of  carbonic  acid  and  oxygen,  in 
atmospheric  proportions,  has  been  shown  by  M.  Collard  de  Martigny, 
to  produce  rapidly  fatal  effects  upon  the  animal  system.  Such  a  mixture 
cannot  be  breathed  even  for  a  period  of  two  minutes,  without  giving 
rise  to  serious  symptoms. 

When  the  gas  enters  into  the  pulmonary  cells,  it  is  probably  absorbed 
by  the  blood,  and  circulated  with  that  fluid  throughout  the  body.  Its 
specific  action  on  the  brain  may  be  inferred  from  the  headache,  vertigo, 
somnolency,  and  coma,  which  follow  its  introduction,  as  also  from  the 
loss  of  muscular  power  in  persons  labouring  under  its  effects,  and  the 
paralysis  which  is  sometimes  seen  in  those  who  have  recovered.  A 
very  small  proportion  of  carbonic  acid,  when  respired  for  a  certain 
time  in  combination  with  air,  will  suffice  to  destroy  life  in  man,  or  in 
any  of  the  higher  orders  of  animals.  It  is  generally  admitted  by  phy¬ 
siologists,  that  an  atmosphere  containing  more  than  one-tenth  of  its 
volume  of  carbonic  acid,  will,  if  introduced  into  the  lungs,  speedily 
prove  fatal  to  human  life.  M.  Guerard  has  lately  called  in  question 
the  general  opinion  that  carbonic  acid  is  very  fatal  to  life.  He  says  it 
may  be  mixed  in  very  large  proportions  with  atmospheric  air  without 
causing  death,  and  attributes  the  noxious  effects  of  charcoal-vapour  to 
carbonic  oxide,  which  he  says  will  prove  fatal  when  in  the  proportion 
of  only  four  or  five  per  cent.  (Ann.  d’Hyg.  1843,  ii.  54.)  If  M. 
Guerard  had  extended  his  experiments  to  the  Grotto  del  Cane,  at  Poz- 
zuoli,  near  Naples,  he  would  have  found  that  mixtures  which  he  de¬ 
scribes  as  innocent,  are  speedily  fatal  to  animal  life.  The  air  of  the 
grotto  is  a  mixture  of  carbonic  acid,  common  air,  and  aqueous  vapour : 
it  contains  no  carbonic  oxide ;  and  I  have  not  only  witnessed  its  fatal 
effects  on  animals,  but  have  myself  experienced  the  incipient  symp¬ 
toms  of  poisoning  by  carbonic  acid  from  respiring  it. 

It  is  necessary  in  these  cases  to  make  a  distinction  between  the  con¬ 
tamination  of  air  from  the  admixture  of  free '  carbonic  acid,  and  the 
case  where  the  carbonic  acid  is  formed  by  combustion  or  respiration 
in  a  close  apartment,  at  the  expense  of  the  oxygen  actually  contained 
in  air.  Every  volume  of  carbonic  acid  formed  by  combustion,  indicates 
an  equal  volume  of  oxygen  removed.  Such  an  atmosphere  is,  cceterw 
paribus,  more  destructive  than  another  where  the  air  and  gas  are  in 
simple  admixture.  If  we  assume  that  in  each  case  the  noxious  atmo¬ 
sphere  contains  ten  per  cent,  of  carbonic  acid,  then  in  one  instance 
there  will  be  seven  per  cent,  more  of  oxygen,  and  seven  per  cent,  less 
of  nitrogen,  than  in  the  other,  since  the  production  of  ten  parts  of 
carbonic  acid  implies  the  loss  of  ten  parts  of  oxygen. 

This  difference  in  the  proportions  may  not  be,  practically  speaking, 
correct ;  because  there  is  no  apartment  sufficiently  closed,  to  prevent 
air  rushing  in  from  the  exterior  while  combustion  is  going  on  within 
it ;  but,  nevertheless,  the  above  statement  may  be  taken  as  an  approxi¬ 
mation  to  the  truth.  When  the  gas  is  respired  in  the  lowest  poison¬ 
ous  proportion,  the  symptoms  come  on  more  slowly,  and  the  transition 
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from  life  to  death  is  frequently  tranquil ;  this  is  what  we  learn  from 
the  histories  of  suicides.  The  symptoms  in  such  cases  appear  to  re¬ 
semble  closely  those  which  indicate  the  progressive  iufluence  of  opium, 
or  any  other  narcotic  poison,  on  the  body. 

Treatment. — The  best  means  for  resuscitation  are  the  employment 
of  cold  affusion,  with  stimulating  embrocations  to  the  chest  and  extre¬ 
mities.  If  the  surface  be  cold,  a  warm  bath  should  be  employed,  and 
on  the  appearance  of  any  signs  of  recovery,  venesection  may  be  per¬ 
formed.  If  at  hand,  oxygen  gas  may  be  introduced  into  the  lungs.  A 
case,  in  which  the  use  of  this  gas  is  said  to  have  been  successful,  is 
quoted  in  the  Lancet,  July  26,  1844,  531.  Oxygen  gas  was  used  for 
this  purpose  nearly  forty  years  ago,  by  the  late  Dr.  Babington.  (Med. 
Chir.  Trans,  i.  Art.  8.) 

Analysis. — Sometimes  a  medical  jurist  may  be  required  to  state, 
for  the  purposes  of  justice,  the  nature  of  the  gaseous  mixture  in  which 
a  person  may  have  died.  He  will  have  but  little  difficulty  in  deter¬ 
mining  whether  carbonic  acid  is  the  deleterious  agent  in  such  a  mix¬ 
ture.  When  it  exists  in  a  confined  atmosphere,  its  presence  may  be 
identified,  if  previously  collected  in  a  proper  vessel,  by  the  following 
characters.  1.  It  extinguishes  a  taper  if  the  proportion  be  above 
twelve  or  fifteen  per  cent. ;  and  from  the  extreme  density  of  the  gas, 
the  smoke  of  the  extinguished  taper  may  be  commonly  seen  to  float 
on  its  surface.  2.  Lime-water,  or  a  solution  of  subacetate  of  lead,  is 
instantly  precipitated  white  when  poured  into  a  jar  of  the  gas ;  and  the 
precipitate  thus  formed  may  be  collected  by  filtration,  and  proved  to 
possess  the  well-known  properties  of  carbonate  of  lime  or  lead.  Air 
containing  only  one  per  cent,  of  carbonic  acid,  scarcely  affects  lime 
water.  3.  When  a  solution  of  chloride  of  lime,  coloured  by  litmus,  is 
added,  the  blue  colour,  on  agitating  the  liquid  in  the  gas,  is  dis¬ 
charged.  This  clearly  distinguishes  carbonic  acid  from  nitrogen.  The 
proportion  in  which  carbonic  acid  exists  in  a  mixture,  may  be  deter¬ 
mined  by  introducing  into  a  given  quantity,  in  a  graduated  tube  over 
mercury,  a  strong  solution  of  caustic  potash.  Absorption  will  take 
place  after  a  certain  time,  and  the  degree  of  absorption  will  indicate 
the  proportion  of  carbonic  acid  present.  When  this  destructive  agent 
exists  in  a  confined  spot,  as  in  a  well  or  cellar,  it  may  be  generally 
got  rid  of  by  placing  within  the  stratum  a  pan  containing  the  hydrate 
of  lime,  loosely  mixed  into  a  paste  with  water,  by  exciting  combustion 
at  the  mouth  of  the  pit,  or,  what  is  better,  where  available,  by  a  jet  of 
high-pressure  steam.  Lives  are  often  successively  lost  on  these  occa¬ 
sions  in  consequence  of  one  individual  descending  after  another,  in  the 
foolish  expectation  of  at  least  being  able  to  attach  a  rope  to  the  body 
of  his  companion.  The  moment  that  the  mouth  falls  within  the  level 
of  the  stratum,  all  power  is  lost,  and  the  person  commonly  sinks  life¬ 
less.  The  gas  may  be  collected  by  lowering  a  bottle  filled  with  fine 
sand  by  means  of  a  string  attached  to  the  neck,  and  guiding  the  bottle 
by  another  string  attached  to  its  base.  When  the  bottle  is  within  the 
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stratum,,  it  should  he  turned  with  its  mouth  downwards,  then  rapidly 
raised  with  its  mouth  upwards,  by  pulling  the  string  attached  to  the 
neck. 


CHARCOAL- VAPOUR. 

The  gas  extricated  during  the  combustion  of  Charcoal,  according  to 
the  experiments  of  Orfila,  is  not  pure  carbonic  acid,  but  a  very  compound 
mixture.  It  operates  fatally  when  respired,  chiefly  in  consequence  of 
carbonic  acid  contained  in  it,  the  proportion  of  which,  however,  is 
subject  to  variation,  according  to  whether  the  combustion  he  vivid  or 
not.  When  the  charcoal  burns  vividly,  the  quantity  of  carbonic  acid  is 
said  to  be  less  than  when  it  is  either  nearly  extinguished  or  beginning 
to  burn.  In  the  former  case,  the  carbonic  acid  is  in  the  proportion  of 
about  eleven  per  cent,  by  volume — in  the  latter,  the  proportion  amounts 
to  about  fourteen  per  cent. ;  the  remainder  of  the  mixture  is  made  up 
of  air,  of  free  nitrogen,  and  of  a  portion  of  carburetted  hydrogen,  if  the 
charcoal  be  not  too  intensely  ignited.  (Orfila.) 

The  following  case,  illustrating  the  effects  of  charcoal-vapour,  has 
been  reported  by  Mr.  Collambell.  (Med.  Gaz.  xxvii.  693.)  In 
January,  1841,  a  man  was  engaged  to  clean  the  windows  of  three 
small  rooms  on  the  basement-story  of  a  house.  The  first  room  had  a 
door  opening  into  a  court-yard — the  others  merely  communicated  with 
each  other  by  a  central  door,  and  there  was  no  fire-place  in  any  one. 

A  brazier  of  burning  charcoal  had  been  placed  in  the  outer  room  for 
the  purpose  of  drying  it,  but  it  appeared  that  the  deceased  had  shut 
the  outer  door  and  had  removed  the  brazier  into  the  inner  room  of  the 
three,  leaving  the  communicating  doors  open.  In  two  hours  the  man 
was  found  quite  dead,  lying  on  the  floor  of  the  middle  room.  The 
countenance  was  pale,  as  well  as  the  whole  of  the  skin  ;  the  eves  were  i 
bright  and  staring,  the  pupils  widely  dilated  ;  the  lips  exsanguine ; 
the  jaw  firmly  fixed ;  the  tongue  protruding;  and  the  face  and  extremi-  I 
ties  cold.  Some  frothy  mucus  had  escaped  from  the  mouth.  The 
person  who  discovered  the  deceased,  found  the  ashes  in  the  brazier 
still  burning,  and  he  experienced  great  oppression  in  breathing.  An 
inquest  was  held  without  an  inspection,  and  a  verdict  of  accidental 
death  returned.  The  body  was  afterwards  privately  inspected  by  Mr. 
Collambell.  On  opening  the  head,  the  vessels  on  the  surface  of  the 
brain  were  found  highly  distended  with  dark  liquid  blood ;  the  pia 
mater  was  bedewed  with  serum.  The  brain  was  of  unusually  firm 
consistence,  and  numerous  bloody  points  appeared  on  making  a  section 
of  it.  The  lateral  ventricles  were  distended  with  about  an  ounce  and 
a  half  of  pale  serum,  and  the  vessels  of  the  plexus  choroides  were  much 
congested.  The  cerebellum  was  firm,  and  presented  on  section  numerous 
bloody  points.  About  t,wo  ounces  of  serum,  tinged  with  blood,  were 
collected  from  the  base  of  the  skull.  The  lungs  had  a  slate  colour. 
On  the  left  side  of  the  chest  there  were  eight  ounces  of  serum,  tinged 
with  blood,  and  nearly  an  equal  quantity  on  the  right  side.  On 
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cutting  into  the  organs,  a  large  quantity  of  serous  fluid,  mixed  with  blood, 
escaped.  The  bronchial  tubes  were  filled  with  a  frothy  fluid,  tinged 
with  blood.  The  pericardium  contained  an  ounce  of  pale  serum  :  the 
heart  was  enlarged ;  the  cavities  contained  no  blood :  the  liver  and 
kidneys  were,  however,  much  gorged.  There  was  no  doubt  that 
the  cause  of  death  was  the  inhalation  of  carbonic  acid ;  and  it  is  probable 
that  the  man  died  from  respiring  but  a  comparatively  small  proportion. 
The  capacity  of  the  chambers  must  have  nearly  reached  two  thousand 
cubic  feet ;  the  deceased  had  been  there  only  two  hours,  and  when  the 
person  who  discovered  him  entered  the  rooms,  the  air  was  not  so 
vitiated  but  that  he  could  breathe,  although  with  some  oppression. 
The  fuel  was  then  in  a  state  of  combustion. 

It  often  excites  surprise  on  these  occasions  that  no  exertion  is  made 
to  escape,  when  it  would  apparently  require  but  very  slight  efforts  on 
the  part  of  the  individual.  The  fact  is,  that  the  action  of  the  vapour 
is  sometimes  very  insidious  ;  one  of  its  first  effects  is  to  create  an  utter 
prostration  of  strength,  so  that  even  on  a  person  awake  and  active,  as 
in  the  case  just  related,  the  gas  may  speedily  produce  a  perfect  ina¬ 
bility  to  move  or  to  call  for  assistance.  Tor  some  good  remarks  on 
the  action  of  charcoal  vapour  by  Dr.  Bird,  see  Guy’s  Hospital  Reports, 
April  1839  ;  and  for  a  case  illustrative  of  the  dangerous  effects  of  the 
diluted  vapour,  see  Ed.  Med.  and  Surg.  Jour.  i.  541.  In  this  instance, 
a  charcoal  brazier  was  left  only  for  a  short  time  in  the  cell  of  a  prison . 
It  was  removed,  and  the  prisoners  went  to  sleep.  They  experienced 
no  particular  effects  at  first,  but  after  some  hours,  two  were  found  dead. 
Thus,  then,  an  atmosphere  which  can  be  breathed  for  a  short  time 
with  impunity,  may  ultimately  destroy  life. 

In  a  case  of  alleged  murder  by  carbonic  acid,  which  occurred 
in  Paris  a  few  years  since,  a  question  was  put  to  the  medical  witnesses, 
respecting  the  quantity  of  charcoal  required  to  be  burnt  in  a  parti¬ 
cular  chamber  in  order  to  asphyxiate  two  adult  individuals.  (Ann. 
d’Hyg.  1837,  i-  201;  1840,  176  :  also  Brit,  and  Tor.  Rev.  xi.  ^240, 
and  xxiii.  264.)  This  question  could  of  course  only  be  answered  ap¬ 
proximately;  because  in  burning  charcoal,  the  sole  product  is  not 
carbonic  acid,  and  the  substance  itself  is  by  no  means  pure  carbon. 
Then  again,  much  of  the  carbonic  acid  formed,  may  escape  in  various 
wrays  from  an  imperfectly  closed  apartment.  An  attempt  was  made 
to  infer  the  quantity  of  charcoal  consumed,  from  the  weight  of  ashes 
found  in  the  apartment ;  but  no  satisfactory  answer  could  be  given  to 
this  question.  The  prisoner  was,  how  ever,  convicted  of  murdering  his 
wife  by  carbonic  acid. 

M.  Devergie  has  shown  that  the  slowr  combustion  of  wood  may  lead 
to  the  evolution  of  a  noxious  vapour  and  give  rise  to  dangerous 
consequences  (Ann.  d’Hyg.  1835,  i.  442.)  His  remarks  have  been 
recently  confirmed  by  two  cases  published  by  MM.  Bayard  and  Tardieu. 
A  man  and  his  wife  were  found  dead  in  bed.  There  was  a  smoky 
vapour  in  the  apartment,  but  no  fire  had  been  lighted  in  the  grate, 
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and  the  chimney  was  blocked  up.  The  planks  of  the  floor  were  widely 
separated,  and  there  was  a  large  hole  in  the  boards  at  the  foot  of  the 
bed  communicating  with  the  apartment  below.  It  was  found,  on 
examination,  that  some  joists  connected  with  the  flue  of  an  iron  plate, 
which  had  been  heated  for  making  confectionary  the  previous  day, 
were  in  a  smouldering  state  ;  that  the  vapour  had  entered  the  bedroom 
of  the  deceased  through  the  crevices  in  the  floor,  and  not  finding  a  vent 
by  the  chimney,  had  led  to  these  fatal  results.  It  is  remarkable 
that  the  source  of  combustion  was  nearly  nine  yards  distant,  and  one 
person,  who  slept  nearer  to  the  flue  of  the  iron  plate,  entirely  escaped. 
In  the  husband,  the  skin  was  of  a  reddish  tint,  the  blood  liquid,  the  cavi¬ 
ties  of  the  heart  empty,  the  lungs  gorged,  and  there  were  no  subpleural 
ecchymoses.  In  the  wife/there  was  less  redness  of  the  skin,  the  blood 
was  coagulated  in  the  cavities  of  the  heart  principally  on  the  right  side 
extending  to  the  vessels ;  less  engorgement  of  the  lungs,  and  a  great 
number  of  subpleural  ecchymoses,  indicating  that  strong  efforts  had 
been  made  to  respire.  There  was  at  first  a  rumour  of  poisoning, 
which  was  only  removed  by  a  close  examination  of  the  locality.  (Ann. 
d’Hyg.  Oct.  1845,  369.) 

COAL  VAPOUR.  SULPHUROUS  ACID. 

The  gases  extricated  in  the  smothered  combustion  of  coal  are  of  a 
compound  nature.  In  addition  to  carbonic  acid,  we  may  expect  to  find 
in  the  atmosphere  of  a  close  room,  in  which  such  a  combustion  has 
been  going  on,  sulphurous  acid  gas,  and  the  sulphuretted  and 
carburetted  hydrogen  gases.  These  emanations  are  equally  fatal  to  life ; 
but  in  consequence  of  their  veiy  irritating  properties,  they  give  warning 
of  their  presence,  and  are  therefore  less  liable  to  occasion  fatal  accidents. 
The  sulphurous  acid  gas,  when  existing  in  a  very  small  proportion  in 
air,  has  the  power  of  irritating  the  glottis  so  violently,  that,  if  acci¬ 
dentally  respired,  it  would  commonly  compel  the  individual  to  leave 
the  spot,  before  the  vapours  had  become  sufficiently  concentrated  to 
destroy  life.  Nevertheless,  accidents  from  the  combustion  of  coal 
sometimes  occur. 

The  following  cases  will  convey  a  knowledge  of  the  symptoms  and 
post-mortem  appearances  which  are  commonly  met  with  on  these 
occasions.  Some  years  since,  four  individuals,  in  a  state  of  asphyxia, 
were  brought  to  Guy’s  Hospital,  It  appeared  that  on  the  evening 
before,  they  had  shut  themselves  up  in  the  forecastle  of  a  coal-brig, 
and  had  made  a  fire.  About  six  or  seven  o’clock  the  same  evening, 
some  of  the  crew  accidentally  placed  a  covering  over  the  flue  on  the 
outside,  and  thus  stopped  the  escape  of  smoke  from  the  fire,  which 
was  made  of  a  kind  of  coal  containing  much  sulphur.  Early  in  the 
morning,  one  of  the  crew,  on  opening  the  hatches,  observed  three  of  the 
inmates  lying  on  the  floor  senseless,  and  frothing  at  the  mouth ;  the 
fourth  in  his  crib,  in  a  similar  condition.  The  air  in  the  place  was 
most  offensive.  After  the  men  had  been  brought  on  deck,  one  of  them, 
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aged  twenty-one,  began  to  reeover,  and  when  brought  to  the  hospital, 
he  seemed  only  giddy,  as  if  intoxicated.  He  soon  completely  recovered. 
Another,  aged  forty,  after  breathing  oxygen  gas,  and  having  brandy 
and  ammonia  exhibited,  showed  no  symptom  of  recovery,  and  died  in 
a  few  hours.  A  third,  aged  seventeen,  soon  began  to  rally,  and,  in 
a  few  hours,  was  perfectly  enabled  to  answer  questions ;  he  declared 
that  he  felt  no  pain,  sense  of  oppression  or  weight  either  in  his  head 
or  chest.  The  fourth,  aged  fifteen,  died  the  following  day,  having 
exhibited  no  symptom  of  rallying.  Stimulants  were  administered 
internally,  and  warm  fomentations  were  used,  but  all  efforts  to  produce 
reaction  failed.  The  appearance  of  the  individuals  when  brought  in, 
was  as  follows : — lips  purple,  countenance  livid,  surface  of  the  body 
cold,  hands  and  nails  purple,  respiration  very  quick  and  short ;  pulse 
small,  quick,  and  feeble ;  pupils  fixed ;  and  total  insensibility.  The 
body  of  the  man  aged  forty  was  inspected  about  four  hours  after 
death.  The  membranes  of  the  brain  were  congested,  and  there  was  a 
large  quantity  of  fluid  under  the  tunica  arachnoides.  The  sinuses  were 
gorged  with  blood.  The  lungs  were  in  a  state  of  great  congestion,  as 
also  the  right  cavities  of  the  heart.  It  was  remarked,  that  this  corpse 
was  similar  in  appearance  to  that  of  an  executed  culprit.  The  body  of 
the  lad  aged  fifteen  was  inspected  about  thirty -three  hours  after  death. 
Under  the  pia  mater  was  observed  one  small  ecchymosed  spot ;  in  the 
substance  of  the  brain  there  were  more  bloody  points  than  usual ;  a 
small  quantity  of  fluid  was  found  under  the  tunica  arachnoides,  and 
the  sinuses  were  full  of  coagulated  blood.  The  lungs  showed  no  con¬ 
gestion,  but  the  right  cavities  of  the  heart  were  much  distended  with 
blood.  (Tor  an  account  of  two  cases  of  recovery  from  the  effects  of 
coal-vapour,  see  Med.  Gaz.  ix.  935.) 

An  interesting  case  of  the  fatal  effects  of  coal- vapour  has  been  lately 
published  by  Dr.  Davidson.  The  man  lost  his  life  from  sleeping  in  a 
closed  room  with  a  fire  to  which  there  was  no  flue.  The  lungs  were 
found  gorged  with  blood,  the  trachea  and  brouehi  filled  with  a  frothy 
muco -sanguineous  fluid ;  and  the  mucous  membrane  beneath  was  slightly 
injected.  There  was  a  small  effusion  in  each  pleural  cavity.  The  right 
side  of  the  heart  was  full  of  dark  liquid  blood.  The  dura  mater  was 
much  injected  ;  the  sinuses  of  the  brain,  and  the  veins  of  the  pia  mater, 
were  completely  congested,  and  there  was  sub-arachnoid  effusion.  The 
substance  of  the  brain  when  cut,  presented  numerous  bloody  points. 
(Month.  Jour.  April  1847,  763.) 

Analysis. — Sulphurous  acid  is  immediately  known  by  its  powerful 
and  suffocating  odour,  which  resembles  that  of  burning  sulphur.  The 
best  test  for  its  presence  is  a  mixture  of  iodic  acid  and  starch,  which 
speedily  acquires  a  blue  colour  when  exposed  to  the  vapour, 

VAPOUR  OF  LIME-  AND  BRICK-KILNS 

In  the  burning  of  lime,  carbonic  acid  is  given  out  very  abundantly, 
and  in  a  pure  form.  It  has  been  owing  to  the  respiration  of  the  gas 
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thus  extricated,  that  persons  who  have  incautiously  slept  in  the 
neighbourhood  of  a  burning  lime-kiln  during  a  severe  winter,  have 
been  destroyed.  The  discovery  of  a  dead  body  in  such  a  situation, 
would  commonly  suffice  to  demonstrate  the  real  cause  of  death  ;  but  a 
practitioner  ought  not  to  be  the  less  prepared  to  show  that  there  existed 
no  other  apparent  cause  of  death  about  the  person.  It  is  obvious  that 
an  individual  might  be  murdered,  and  his  body  placed  subsequently 
near  the  kiln  by  the  murderer,  in  order  to  avert  suspicion.  If  there 
be  no  external  marks  of  violence,  the  stomach  should  be  carefully 
examined  for  poison  ;  in  the  absence  of  all  external  and  internal  lesions, 
medical  evidence  will  avail  but  little ;  for  a  person  might  be  criminally 
suffocated,  and  his  body,  if  found  under  the  circumstances  above  stated, 
would  present  no  appearances  upon  which  a  medical  opinion  could  be 
securely  based.  An  accident  is  related  by  Fodere  to  have  occurred  at 
Marseilles  in  1806,  where  seven  persons  of  a  family  were  destroyed  in 
consequence  of  their  having  slept  on  the  ground-floor  of  a  house,  in  the 
court-yard  of  which  a  quantity  of  limestone  was  being  burnt  into  lime. 
They  had  evidently  become  alarmed,  and  had  attempted  to  escape  ;  for 
their  bodies  were  found  lying  in  various  positions.  The  court-yard 
was  enclosed,  and  the  carbonic  acid  had  poured  into  the  apartment 
through  the  imperfectly-closed  window  and  door.  In  November  1838, 
a  man  died  three  days  after  being  exposed  to  the  vapours  of  a  lime-kiln. 
(G.  H.  Rep.  April  1839.)  The  vapour  of  a  brick-kiln  is  equally 
deleterious,  the  principal  agent  being  carbonic  acid,  although  I  have 
found  that  ammonia  and  muriatic  acid  are  also  abundantly  evolved. 
In  September  1842,  two  boys  were  found  dead  on  a  brick-kiln  near 
London,  whither  they  had  gone  for  the  purpose  of  roasting  potatoes. 
Although  the  cause  of  death  in  the  two  cases  was  clearly  suffocation, 
in  one  instance  the  body  was  extremely  livid,  while  in  the  other  there 
was  no  lividity  whatever  !  Such  accidents  are  very  frequent.  In 
November  1844,  an  inquest  was  held  at  Manchester  on  the  body  of  a 
man  who  had  died  under  similar  circumstances. 

CONFINED  AIR. 

An  animal  confined  within  a  certain  quantity  of  air,  which  it  is 
compelled  to  respire,  will  soon  fall  into  a  state  of  lifelessness.  A  human 
being  in  the  same  way  may  be  suffocated,  if  confined  in  a  close  apart¬ 
ment  where  the  air  is  not  subject  to  change  or  renewal,  and  this  effect 
is  hastened  when  a  number  of  persons  are  crowded  together  in  a  small 
space.  The  change  which  air,  thus  contaminated  by  respiration, 
uudergoes,  may  be  very  simply  stated.  The  quantity  of  nitrogen  in  a 
hundred  parts  will  remain  nearly  the  same,  the  quantity  of  oxygen  will 
probably  vary  from  eight  to  twelve  per  cent.,  while  the  remainder 
vull  be  made  up  chiefly  of  carbonic  acid.  Such  air  will  also  have  a 
high  temperature,  if  many  persons  are  crowded  together,  and  will  be 
saturated  with  aqueous  vapour  containing  animal  matter  poured  out 
by  the  pulmonary  and  cutaneous  exhalants.  From  this  statement,  it 
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is  evident  that  air  which  has  been  contaminated  by  continued  respiration, 
will  operate  fatally  on  the  human  system,  partly  in  consequence  of  its 
being  deficient  in  oxygen,  and  partly  from  the  deleterious  effects  of 
the  carbonic  acid  contained  in  it.  The  proportion  in  which  carbonic 
acid  exists  in  respired  air,  must  be  subject  to  great  variation  ;  according 
to  the  experiments  of  Allen  and  Pepys,  it  never  exceeds  ten  per  cent, 
by  volume  of  the  mixture,  how  frequently  soever  it  may  have  been 
received  into  and  expelled  from  the  lungs.  Dalton  found  that  the  air 
in  crowded  rooms  contained  about  one  per  cent,  of  carbonic  acid,  the 
atmospheric  proportion  being  therefore  increased  tenfold.  It  is  certain 
that  insensibility  and  death  would  ensue  in  a  human  adult,  before  the 
whole  of  the  oxygen  of  the  confined  air  had  disappeared ;  but  the 
opportunity  can  rarely  present  itself  of  analysing  such  a  contaminated 
mixture,  and  hence  it  is  impossible  to  specify  the  exact  proportion  in 
which  carbonic  acid  would  exist,  when  the  confined  air  had  proved 
fatal  to  persons  wTho  had  respired  it.  M.  Lassaigne  has  shown  by 
direct  experiment,  that  the  carbonic  acid  in  the  air  of  close  rooms  is 
not  collected  on  the  floor,  but  equally  diffused  throughout.  The  whole 
mass  of  air  is  in  fact  vitiated,  and  requires  renewal.  (Med.  Gaz. 
xxxviii.  351.) 

Combustion  in  mixtures  containing  carbonic  acid. — In  reference  to 
poisoning  by  carbonic  acid,  there  is  one  circumstance  which  requires 
attention.  It  is  a  matter  of  very  popular  belief,  and,  in  fact,  it  is 
generally  asserted  by  writers  on  asphyxia,  that  the  burning  of  a  candle 
in  a  suspected  mixture  of  carbonic  acid  and  air,  is  a  satisfactory  proof 
that  it  may  be  respired  with  safety.  Recent  observations  have,  how¬ 
ever,  tended  to  show  that  this  statement  is  not  to  be  relied  on  as 
affording  an  indication  of  security.  A  case  is  related  by  Dr.  Christi- 
son,  where  a  servant,  on  entering  a  cellar  in  which  grape-juice  was 
fermenting,  was  suddenly  seized  with  giddiness.  She  dropped  her 
candle  on  the  floor,  but  had  time  to  leave  the  cellar  and  shut  the  door 
behind  her,  when  she  fell  down  senseless.  Those  who  went  to  her 
assistance  found,  on  opening  the  door,  that  the  candle  was  still  burning. 
Another  case  is  referred  to,  where,  in  an  attempt  at  suicide,  on  entering 
the  apartment,  the  person  was  discovered  to  be  in  a  state  of  deep 
coma,  while  the  pan  of  charcoal  was  still  burning ;  and  in  an  instance 
just  now  reported,  the  same  fact  wras  observed  (p.  801).  The  results  of 
some  experiments  on  this  subject  have  led  me  to  the  conclusion  that  a 
candle  will  burn  in  air  which  is  combined  with  even  ten  or  twelve 
and  a  half  per  cent,  of  its  volume  of  carbonic  acid  gas :  and  although 
such  mixtures  might  not  prove  immediately  fatal  to  man,  yet  they 
would  soon  give  rise  to  giddiness,  vertigo,  insensibility,  and  ultimately 
death,  in  those  who,  after  having  been  once  immersed  in  them,  did 
not  hasten  to  quit  the  spot.  In  air  containing  a  smaller  proportion 
than  this, — five  or  six  per  cent., — a  candle  will  readily  burn ;  but  it 
is  probable  that  such  a  mixture  could  not  be  long  respired  without 
causing  fatal  symptoms :  hence  the  burning  of  a  candle  can  be  no 
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criterion  of  safety  against  the  effects  of  carbonic  acid.  It  is  perfectly 
true  that,  in  gaseous  mixtures  where  a  candle  is  extinguished,  it 
would  not  he  safe  to  venture  ;  hut  the  converse  of  this  proposition  is 
not  true,  namely,  that  a  mixture  in  which  a  candle  burns,  may  he 
always  respired  with  safety. 

,  Difusion  of  carbonic  acid. — Of  late  years  some  important  medico¬ 
legal  questions  have  arisen,  relative  to  the  diffusion  of  this  gas  in  air, 
when  produced  by  combustion.  It  has  been  supposed  that,  owing  to 
its  great  specific  gravity  (l1 5 27),  it  would  collect  on  the  floor  of  an 
apartment,  would  gradually  rise  upwards,  and  suffocate  individuals  at 
different  times,  according  to  the  level  on  which  they  might  be  placed. 
Questions  on  this  point  have  been  variously  answered,  and  great  dif¬ 
ference  of  opinion  has  arisen  on  the  subject.  Medical  witnesses  have 
often  lost  sight  of  two  important  points  on  which  a  correct  answer  to 
this  inquiry  must  be  based, — 1,  the  law  of  the  diffusion  of  gases  ;  and  2, 
the  effect  of  heat  in  greatly  diminishing  the  specific  gravity  of  a  gas 
naturally  heavy.  There  is  no  doubt  that,  in  a  narrow  or  confined  vessel, 
exposed  to  air,  carbonic  acid  is  slow  in  escaping, — nevertheless  it 
mixes  and  passes  off  with  the  air  ; — and  in  the  course  of  an  hour  or 
two,  in  spite  of  its  great  specific  gravity,  none  will  be  contained  within 
the  vessel.  The  well-known  Grotto  del  Cane,  at  Pozzuoli,  has  been 
quoted  by  those  who  hold  that  carbonic  acid  always  tends  to  remain 
on  the  lowest  level ;  but  it  has  been  forgotten  that  in  this,  and  other 
similar  cases,  carbonic  acid  is  continually  issuing  from  crevices  in  the 
soil,  so  that  that  which  is  lost  by  diffusion  is  continually  replaced ;  hence 
the  illustration  proves  nothing.  It  may  suffice  to  state,  that  air  and 
carbonic  acid  mix  readily  on  contact  in  all  proportions,  although  they 
enter  into  no  chemical  combination.  Thus,  then,  at  common  tempe¬ 
ratures,  carbonic  acid  has  no  tendency  to  remain  on  the  floor  or  soil, 
when  there  is  a  free  access  of  air  or  contact  with  other  gases.  The 
heat  of  combustion  diminishes  the  specific  gravity  of  the  gas,  and  the 
carbonic  acid  therefore  ascends  with  the  heated  current  of  air,  and 
diffuses  itself  in  the  upper  part  of  an  apartment,  when  there  are  no 
means  of  carrying  it  off.  This  is  a  fact  demonstrable  by  many  sim¬ 
ple  experiments.  In  burning  a  quantity  of  charcoal  actively  in  an 
open  brazier  raised  above  the  floor  in  a  large  apartment,  I  found  that 
the  proportion  of  carbonic  acid  wras  nearly  equal  in  air  taken  from  a  foot 
above  and  a  foot  below  the  level  of  the  source  of  combustion,  there  being 
no  currents  to  affect  the  results.  Hence  it  follows  that  carbonic  acid 
produced  by  combustion  has  no  particular  tendency  to  collect  at  the 
lowest  level ;  that  it  is  uniformly  diffused  around,  and  probably  it 
would  be  found  by  careful  experiments,  that  within  apartments  of 
small  dimensions — those  in  which  individuuals  are  often  accidentally 
suffocated — the  upper  strata  of  air  contain  as  much  or  even  more 
carbonic  acid  than  the  lowrer.  Tor  this  reason,  a  room  with  a 
low  ceiling  is  more  dangerous  under  these  circumstances,  than  one 
which  is  high-pitched. 
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In  a  very  large  apartment,  it  would  of  course  be  improper  to  test 
tlie  suffocating  properties  of  the  air,  by  the  examination  of  it  at  a 
great  distance  from  the  source  of  combustion ;  since  a  person  situated 
near  this  spot  might  be  destroyed,  while  one  at  a  distance  might 
escape — the  carbonic  acid  not  having  completely  diffused  itself ;  or 
supposing  it  to  have  become  entirely  diffused,  the  proportion  may  be 
so  small  as  to  render  it  harmless.  It  is  well  known,  by  the  effects  of 
the  vapour  of  a  lime-kiln,  that  one  lying  at  the  edge  of  the  kiln  may 
be  destroyed,  while  another  at  ten  yards  distance,  either  on  the  same 
level  or  below  it,  may  entirely  escape ;  it  would  not  be  possible,  in 
such  a  case,  to  speculate  upon  the  proportion  of  carbonic  acid  which 
had  here  destroyed  life,  except  by  collecting  the  air  from  the  spot 
where  the  accident  occurred,  and  at  or  about  the  time  of  its  occur¬ 
rence.  Another  fallacy  appears  to  be,  that  because  a  dead  bod}  is 
found  recumbent,  it  is  to  be  inferred  that  the  individual  must  have  lain 
down  and  have  been  destroyed  while  sleeping.  The  body  of  a  dead 
person  must  always  be  found  thus  lying  on  a  floor,  unless  it  be  sup¬ 
ported  ;  but  suffocation  may  have  actually  taken  place,  or  at  least  have 
commenced,  when  the  deceased  was  in  the  sitting  or  erect  posture.  Ad¬ 
mitting  that  carbonic  acid  diffuses  itself  rapidly  from  combustion  in  a 
small  and  closed  apartment,  it  has  been  supposed  that  after  having  be¬ 
come  mixed  with  the  air,  it  would  again  in  great  part  separate,  and,  owing 
to  its  superior  density,  fall  to  the  lowest  level  on  cooling.  In  answer 
to  this  it  may  be  said  —  1 .  That  there  are  no  facts  to  support  the  opi¬ 
nion,  while  there  are  many  against  it ;  for  we  do  not  find  that  the 
heaviest  and  lightest  gases,  when  once  really  mixed,  ever  again  sepa¬ 
rate  from  each  other.  2.  Practically  this  explanation  amounts  to 
nothing ;  because  before  the  gas  had  cooled  and  reacquired  its  density, 
its  asphyxiating  properties  would  probably  have  had  their  full  effect  on 
all  living  persons  within  its  reach.  Persons  are  not  suffocated  by 
carbonic  acid  after  the  fuel  is  extinguished,  and  the  apartment  cooled ; 
but  the  poisonous  action  of  the  gas  is  commonly  manifested  while  the 
fuel  is  still  burning.  The  inferences  which,  it  appears  to  me,  we  are 
entitled  to  draw  from  the  preceding  considerations,  are — 1.  That 
in  a  small  and  close  apartment,  individuals  are  equally  liable  to 
be  suffocated  at  all  levels,  from  the  rapid  diffusion  of  carbonic 
acid  during  combustion.  2.  That  in  a  large  apartment,  unless  the 
gas  be  very  speedily  diffused  by  a  current  of  air, — the  air  around  the 
source  of  combustion  may  become  impregnated  with  a  poisonous  pro¬ 
portion,  while  that  at  a  distance  may  be  still  capable  of  supporting 
life  ;  because  carbonic  acid  requires  time  for  its  perfect  and  equable 
diffusion  in  a  very  large  space. 

COAL-GAS.  CARBURETTED  HYDROGEN.  CARBONIC  OXIDE. 

Since  the  introduction  of  coal-gas  for  the  purposes  of  illumination, 
many  fatal  accidents  have  occurred  from  the  respiration  of  air  conta¬ 
minated  with  it.  Coal-gas  is  a  very  compound  body,  acting  as  a  direc 
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poison  when  respired.  Its  composition  is  subject  to  much  variation, 
according  to  circumstances.  Mitscherlich  found  that  it  was  principally 
composed  of  light  carburetted  hydrogen,  hydrogen,  and  carbonic  oxide, 
in  the  proportions  of  56  per  cent,  of  the  first,  2T3  of  the  second,  and 
11  of  the  third.  M.  Tourdes  found  that  the  proportions  of  light  car¬ 
buretted  hydrogen  and  carbonic  oxide  were  nearly  equal,  i.  e.  about 
22  per  cent. 

This  difference  in  composition  depends  on  the  heat  to  which  the  gas  has 
been  submitted.  Some  consider  that  carbonic  oxide  is  the  poisonous 
principle;  but  there  is  no  doubt  that  the  hydrocarbons  also  have  a  noxious 
influence,  although  the  use  of  the  safety-lamp  in  mines,  proves  that  a 
mixture  of  protocarburetted  hydrogen  with  air  in  a  small  proportion, 
may  be  respired  without  producing  serious  effects.  The  symptoms 
produced  by  coal-gas  when  mixed  in  a  large  proportion  with  air,  are 
vertigo,  cephalalgia,  nausea  with  vomiting,  confusion  of  intellect  with 
loss  of  consciousness,  general  weakness  and  depression,  partial  paralysis, 
convulsions,  and  the  usual  phenomena  of  asphyxia.  Post-mortem 
appearances : — These  will  be  best  understood  from  the  following  cases. 
In  January  1841,  a  family  residing  at  Strasburgh  respired  for  forty 
hours  an  atmosphere  contaminated  with  coal-gas,  which  had  escaped 
from  a  pipe  passing  near  the  cellar  of  the  house  where  they  lodged. 
On  the  discovery  of  the  accident,  four  of  the  family  were  found  dead. 
The  father  and  mother  still  breathed,  but,  in  spite  of  treatment,  the 
father  died  in  twenty-four  hours ;  the  mother  recovered.  On  a 
post-mortem  examination  of  the  five  bodies,  there  was  a  great 
difference  in  the  appearances ;  but  the  principal  points  observed  were 
congestion  of  the  brain  and  its  membranes,  the  pia  mater  gorged  with 
blood, — and  the  whole  surface  of  the  brain  intensely  red.  In  three  of 
the  cases,  there  was  an  effusion  of  coagulated  blood  on  the  dura  mater 
of  the  spinal  canal.  The  lining  membrane  of  the  air-passages  wTas 
strongly  injected ;  and  there  was  spread  over  it  a  thick  viscid  froth 
tinged  with  blood ;  the  substance  of  the  lungs  was  of  a  bright  red  colour, 
and  the  blood  was  coagulated.  (Ann.  d’Hyg.  Jan.  1842.)  In  two  cases 
communicated  by  Mr.  Teale  to  the  Guy’s  Hospital  Reports,  (No.  viii.) 
there  was  found  congestion  of  the  brain  and  its  membranes,  with  in¬ 
jection  of  the  lining  membrane  of  the  air-passages.  In  these  cases, 
the  blood  was  remarkably  liquid.  The  circumstances  under  which  the 
accident  occurred,  were  very  similar.  An  old  lady  and  her  grand¬ 
daughter,  who  had  been  annoyed  by  the  escape  of  gas  during  the  day, 
retired  to  bed,  and  were  found  dead  about  twelve  hours  afterwards. 

In  the  cases  above  given,  the  effects  produced  by  coal-gas  were 
owing  to  its  long-continued  respiration  in  a  diluted  state.  The  quan¬ 
tity  contained  in  the  air  of  the  rooms  must  have  been  very  small ; — • 
in  M.  Tourdes’  case,  it  was  probably  not  more  than  8  or  9  per  cent., 
because  a  little  above  this  proportion  the  mixture  with  ah  becomes 
explosive,  and  there  had  been  no  explosion  in  this  case,  although  in 
the  apartment  in  which  the  individuals  were  found  dead,  a  stove  had 
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been  for  a  long  time  in  active  combustion,  and  a  candle  had  been  com¬ 
pletely  burnt  out.  In  Mr.  Teale’s  case,  those  who  entered  the  house 
perceived  a  strong  smell  of  coal-gas ;  but  still  the  air  could  be 
breathed.  Coal-gas,  therefore,  like  other  aerial  poisons,  may  destroy 
life  if  long  respired,  although  so  diluted  as  not  to  produce  any  serious 
effects  in  the  first  instance !  This  gas  owes  its  peculiar  odour  to  the 
vapour  of  naphtha  : — the  odour  begins  to  be  perceptible  in  air  when  the 
gas  forms  only  the  1000th  part ; — it  is  easily  perceived  when  forming 
the  700th  part,  but  the  odour  is  well  marked  when  it  forms  the  150th 
part  (Tourdes.)  In  most  houses  where  gas  is  burnt,  the  odour  is 
plainly  perceived ;  and  it  is  a  serious  question,  whether  health  and  life 
may  not  be  often  affected  by  the  long-continued  respiration  of  an  at¬ 
mosphere  containing  but  a  small  proportion.  The  odour  will  always 
convey  a  sufficient  warning  against  its  poisonous  effects.  It  should 
be  known  that  this  gas  will  penetrate  into  dwellings  in  a  very  insidious 
manner.  In  Mr.  Teale’s  cases,  the  pipe  from  which  the  gas  had 
escaped,  was  situated  about  ten  feet  from  the  wall  of  the  bed-room 
where  the  females  slept.  The  gas  had  permeated  through  the  loose  earth 
and  rubbish,  and  entered  the  apartment  through  the  floor  !  It  is  impos¬ 
sible  to  determine  exactly  what  proportion  of  this  gas  in  air  will 
destroy  life.  An  atmosphere  containing  from  7  to  12  per  cent,  has 
been  found  to  destroy  rabbits  and  dogs  in  a  few  minutes, — when  the 
proportion  was  from  !■£  to  2  per  cent,  it  had  little  or  no  effect. 
With  respect  to  man,  it  may  destroy  life  if  long  respired  when  form¬ 
ing  about  9  per  cent.,  i.  e.  when  it  is  in  less  than  an  explosive  propor 
tion.  (See  Brit,  and  Tor.  Med.  Rev.  xxix.  253 ;  also,  Ann.  d’Hyg. 
1830,  i.  457.) 

M.  Tourdes  has  ascertained  that  rabbits  died  in  twenty-three  minutes 
when  kept  in  an  atmosphere  containing  1-1 5th  of  its  bulk  of  pure 
carbonic  oxide .  When  the  proportion  was  l-30th,  they  died  in  thirty- 
seven  minutes,  and  when  l-8th,  in  seven  minutes.  Its  action  on  the 
body  is  that  of  a  pure  narcotic. 

Analysis. — The  circumstances  under  which  the  accident  occurs, 
will  generally  suffice  to  establish  the  nature  of  the  gas.  Coal-gas 
burns  with  a  bright  white  light,  producing  carbonic  acid  and  water. 
A  taper  should  be  cautiously  applied  to  a  small  quantity ;  since,  when 
the  gas  is  mixed  with  air  in  the  proportion  of  11  to  14  per  cent.,  it  is 
dangerously  explosive.  Tor  this  reason  no  lighted  candle  should  be 
taken  into  an  apartment  where  an  accident  has  occurred,  until  all  the 
doors  and  windows  have  been  for  some  time  kept  open.  The  com¬ 
bustion  of  the  gas,  or  its  explosion  with  air,  is  a  sufficient  test  of  its 
nature ; — the  peculiar  odour  and  the  want  of  action  on  a  salt  of  lead, 
will  distinguish  it  from  sulphuretted  hydrogen. 

Carbonic  oxide  is  known  by  its  burning  with  a  pale  blue  light,  and 
producing  carbonic  acid  and  water  by  its  combustion. 
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SULPHURETTED  HYDROGEN.  AIR  OF  DRAINS  AND  SEWERS. 

General  remarks. — This  gas,  in  a  toxicological  point  of  view,  may 
he  considered  next  in  importance  to  carbonic  acid.  Individuals  are 
occasionally  accidentally  killed  by  it ;  but  the  very  offensive  odour 
which  a  small  portion  of  it  communicates  to  a  large  quantity  of  air,  is 
sufficient  to  announce  its  presence,  and  to  prevent  any  dangerous  con¬ 
sequences  from  taking  place.  The  sulphuretted  hydrogen  gas,  when 
respired  in  its  pure  state,  is  almost  instantaneously  mortal.  It  exerts 
equally  deleterious  effects  upon  all  orders  of  animals,  and  upon  all  the 
textures  of  the  body.  It  is  found  to  destroy  life,  even  when  it  is 
allowed  to  remain  in  contact  with  the  skin.  Mr.  Donovan  states  that 
a  rabbit  inclosed  in  a  bladder  of  sulphuretted  hydrogen  gas,  but  allowed 
to  breathe  freely  in  the  atmosphere,  perished  in  ten  minutes.  When 
introduced  into  the  lungs  of  animals,  even  in  a  very  diluted  state,  it 
has  been  known  to  give  rise  to  fatal  consequences.  Thus,  Thenard 
found  that  air  which  contained  only  one  eight-hundredth  of  its  volume 
of  this  gas,  would  destroy  a  dog ;  and  that  when  the  gas  existed  in  the 
proportion  of  one  two-hundred-and-fiftieth,  it  sufficed  to  kill  a 
horse.  The  later  researches  of  M.  Parent-Duchatelet,  however,  seem 
to  show  that  the  poisonous  effects  of  the  gas  have  been  somewhat 
exaggerated,  at  least  in  the  application  of  these  results  to  man.  He 
observed  that  workmen  breathed  with  impunity,  an  atmosphere  con¬ 
taining  one  per  cent,  of  sulphuretted  hydrogen  ;  and  he  states  that  he 
himself  respired,  without  serious  symptoms  ensuing,  air  which  con¬ 
tained  three  per  cent.  In  most  drains  and  sewers,  rats  and  other 
vermin  are  found  to  live  in  large  numbers  ;  and,  according  to  Gaultier 
de  Claubry,  the  air  in  these  localities  contains  from  two  to  eight  per 
cent.  (Devergie,  ii.  520.)  Thus,  admitting  it  to  be  a  poison  even 
more  powerful  than  carbonic  acid,  it  does  not  appear  to  be  so  energetic 
as  Thenard’s  experiments  would  lead  us  to  suppose.  An  atmosphere 
containing  from  six  to  eight  per  cent,  of  the  .  gas,  might  speedily  kill, 
although  nothing  certain  is  known  of  the  proportion  required  to  destroy 
human  life.  One  fact,  however,  is  worthy  of  the  attention  of  medical 
jurists,  namely,  that  the  respiration  of  an  atmosphere,  only  slightly 
impregnated  with  the  gas,  may,  if  long  continued,  seriously  affect  an 
individual,  and  even  cause  death.  M.  d’Arcet  had  to  examine  a  lodg¬ 
ing  in  Paris,  in  which  three  young  and  vigorous  men  had  died  succes¬ 
sively,  in  the  course  of  a  few  years,  under  similar  symptoms.  The  lodg¬ 
ing  consisted  of  a  bed-room  with  a  chimney,  and  an  ill-ventilated  ante¬ 
room.  The  pipe  of  a  privy  passed  down  one  angle  of  the  room  by  the 
head  of  the  bed,  and  the  wall  in  this  part  was  damp  from  infiltration.  At 
the  time  of  the  examination  there  was  no  perceptible  smell  in  the  room, 
although  it  was  small  and  low.  M.  d’Arcet  attributed  the  mortality 
in  the  lodging  to  the  slow  and  long-continued  action  of  the  emanations 
from  the  pipe  ;  and  it  is  highly  probable  that  this  was  the  real  cause. 
(Ann.  d’Hyg.  Juillet  1836.)  The  men  who  were  engaged  in  working 
at  the  Thames  Tunnel,  suffered  severely  during  the  excavation  from  the 
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presence  of  this  gas  in  the  atmosphere  in  which  they  were  obliged  to 
work.  The  case  was  referred  to  me  for  examination  by  Sir  M.  I. 
Brunei,  in  1839.  The  air  as  well  as  the  water  was  found  to  contain 
sulphuretted  hydrogen,  wrhich  trickled  through  the  roof.  It  was 
probably  derived  from  the  action  of  the  water  on  the  iron -pyrites  in 
the  clay.  The  gas  issued  in  sudden  bursts,  so  as  to  be  at  times  per¬ 
ceptible  by  its  odour.  By  respiring  this  atmosphere,  the  strongest  and 
most  robust  men,  were  in  the  course  of  a  few  months  reduced  to  an 
extreme  state  of  exhaustion,  and  several  died.  The  symptoms  with 
which  they  were  first  affected,  were  giddiness,  sickness  and  general 
debility ;  they  became  emaciated  and  fell  into  a  state  of  low  fever, 
accompanied  by  delirium.  In  one  case  which  I  saw,  the  face  of  the 
man  was  pale,  the  lips  of  a  violet  hue,  the  eyes  sunk  with  dark  areolae 
around  them,  and  the  whole  muscular  system  flabby  and  emaciated. 
Chloride  of  lime  and  other  remedies  were  tried  for  the  purification  of 
the  air ;  but  the  evil  did  not  entirely  cease  until  the  tunnel  wras  so  far 
completed  that  there  was  a  communication  from  one  side  to  the  other, 
and  free  ventilation  throughout. 

Symptoms. — The  symptoms  produced  by  sulphuretted  hydrogen  on 
the  human  system,  vary  according  to  the  degree  of  concentration  in 
which  it  is  respired.  When  breathed  in  a  moderately  diluted  state, 
the  person  speedily  falls  inanimate.  An  immediate  removal  to  pure 
air,  venesection,  and  the  application  of  stimulants,  with  cold  affusion, 
may,  howrever,  suffice  to  restore  life.  According  to  the  account  given 
by  those  who  have  recovered,  this  state  of  inanimation  is  preceded 
by  a  sense  of  weight  in  the  epigastrium  and  in  the  region  of  the 
temples,  also  by  giddiness,  nausea,  sudden  weakness  and  loss  of  motion 
and  sensation.  If  the  gas  in  a  still  less  concentrated  state,  be  respired 
for  some  time,  coma  or  tetanus  with  delirium  supervenes,  preceded  by 
convulsions  or  pain  and  weakness  over  the  whole  of  the  body.  The 
skin,  in  such  cases,  is  commonly  cold,  the  pulse  irregular  and  the 
respiration  laborious.  When  the  air  is  but  very  slightly  contaminated 
by  the  gas,  it  may  be  breathed  for  a  long  time  without  producing  any 
serious  symptoms ;  sometimes  there  is  a  feeling  of  nausea  or  sickness, 
accompanied  by  pain  in  the  head,  or  diffused  pains  in  the  abdomen. 
These  symptoms  are  often  observed  to  affect  those  wrho  are  engaged  in 
chemical  manipulations  with  this  gas.  Sulphuretted  hydrogen  appears 
to  act  like  a  narcotic  poison  when  highly  concentrated ;  but  like  a  nar- 
cotico-irritant  when  much  diluted  with  air.  It  is  absorbed  into  the 
blood,  to  which  it  gives  a  brownish  black  colour,  and  it  is  in  this  state 
circulated  throughout  the  body. 

Post-mortem  appearances. — On  examining  the  bodies  of  persons 
who  have  died  from  the  effects  of  sulphuretted  hydrogen,  the  following 
appearances  have  been  observed.  The  mucous  membrane  of  the  nose 
and  fauces  is  commonly  covered  by  a  brownish  viscid  fluid.  A  highly 
offensive  odour  is  exhaled  from  all  the  cavities  and  soft  parts  of  the 
body.  These  exhalations,  if  received  into  the  lungs  of  those  engaged 
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in  making  the  inspection,  sometimes  give  rise  to  very  unpleasant  symp¬ 
toms,  and  may  even  cause  syncope  or  asphyxia.  The  muscles  of  the 
body  are  of  a  dark  colour,  and  are  not  susceptible  of  the  galvanic 
stimulus.  The  lungs,  liver,  and  the  organs  generally,  are  distended  by 
black  liquid  blood.  There  is  also  great  congestion  about  the  right  side 
of  the  heart,  and  the  blood  is  said  not  to  become  coagulated  after 
death  :  the  body  rapidly  undergoes  the  putrefactive  process. 

Drains  and  Sewers. — The  most  common  form  of  accidental 
poisoning  by  sulphuretted  hydrogen,  for  it  is  rare  that  a  case  occurs 
which  is  not  purely  accidental,  is  witnessed  in  nightmen  and  others 
who  are  engaged  in  cleaning  out  drains  and  sewers,  or  in  the  removal 
of  the  soil  of  privies.  These  accidents  are  much  more  frequent  in 
Trance  than  in  England,  the  soil  being  often  allowed  to  collect 
in  such  quantities  in  Paris  and  other  large  continental  cities,  as  to 
render  the  removal  of  it,  a  highly  dangerous  occupation  for  the 
workmen.  According  to  the  results  of  Thenard’s  observations,  there 
are  two  species  of  compound  gases  or  mechanical  mixtures  of 
gases,  which  are  commonly  met  with  in  the  exhalations  of  privies. 
The  first  compound  consists  of  a  large  proportion  of  atmospheric  air 
holding  diffused  through  it,  in  the  form  of  vapour,  the  Hydrosulphuret 
of  ammonia.  The  hydrosulphuret  is  -contained  abundantly  in  the  water 
of  the  soil,  and  is  constantly  rising  from  it  in  vapour,  and  diffusing 
itself  in  the  surrounding  atmosphere.  It  is  this  vapour  which  gives 
the  highly  unpleasant  odour,  and  causes  an  increased  secretion  of  tears 
in  those  who  unguardedly  expose  themselves  to  such  exhalations.  The 
symptoms  produced  by  the  respiration  of  this  gaseous  mixture  when  in 
a  concentrated  state,  bear  a  close  resemblance  to  those  which  result 
from  the  action  of  sulphuretted  hydrogen  gas.  If  the  person  be  but 
slightly  affected,  he  will  probably  complain  of  nausea  and  sickness,  his 
skin  will  be  cold,  his  respiration  free  but  irregular ;  the  pulse  is 
commonly  frequent,  and  there  are  spasmodic  twitchings  of  the  voluntary 
muscles,  especially  of  those  of  the  chest.  If  more  seriously  affected, 
he  loses  all  power  of  sense  and  motion,  the  cutaneous  surface  becomes 
cold,  the  lips  and  face  assume  a  violet  hue,  the  mouth  is  covered  by  a 
sanguineous  mucus,  the  pulse  is  small,  frequent,  and  irregular ;  the 
respiration  hurried,  laborious,  and  convulsive;  and  the  limbs  and 
trunk  are  in  a  state  of  general  relaxation.  In  a  still  more  severe 
degree,  death  may  take  place  immediately ;  or  should  the  person  sur¬ 
vive  a  few  hours,  in  addition  to  the  above  symptoms,  there  will  be 
short  but  violent  spasmodic  twitchings  of  the  muscles,  sometimes  even 
accompanied  by  opisthotonos.  (See  Ann.  d’Hyg.  1829,  ii.  70.)  If 
the  individual  be  sensible,  he  will  commonly  suffer  the  most  severe 
pain,  and  the  pulse  may  become  so  quick  and  irregular  that  it  cannot 
be  counted.  When  the  symptoms  are  of  such  a  formidable  nature,  it 
is  very  rare  that  a  recovery  takes  place.  The  appearances  met  with 
on  making  a  post-mortem  examination  of  the  body,  are  similar  to 
those  observed  in  death  from  sulphuretted  hydrogen.  The  inspection 
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should  be  made  with  caution,  for  a  too  frequent  respiration  of  the 
poisonous  exhalations  may  seriously  affect  the  practitioner.  The 
treatment  is  the  same  as  in  poisoning  by  carbonic  acid. 

A  singular  accident  occurred  in  this  metropolis  in  August  1847,  in 
which  a  man  lost  his  life  by  the  evolution  of  a  quantity  of  sulphuretted 
hydrogen  from  a  foul  drain.  It  appears  that  shortly  before  the  acci¬ 
dent,  a  large  quantity  of  oil  of  vitriol  had  been  poured  down  the  drain 
communicating  with  a  privy.  The  deceased  entered  the  yard,  and 
was  soon  afterwards  found  on  the  pavement  in  a  dying  state.  On 
inspection  of  the  body,  the  brain  was  healthy ;  but  the  lungs  were 
gorged  with  blood,  which  had  the  offensive  odour  of  sulphuretted 
hydrogen  gas.  The  medical  witness  referred  death  to  this  gas,  and 
stated  that  lime  had  been  thrown  into  the  drain,  that  sulphuret  of 
calcium  had  probably  been  formed,  and  that  the  sulphuretted  hydrogen, 
which  had  led  to  the  death  of  the  deceased,  had  been  evolved  from  this 
by  the  vitriol.  It  is  more  probable,  however,  that  the  gas  was  evolved 
by  the  decomposition  of  the  hydrosulphuret  of  ammonia,  which  always 
abounds  in  such  localities. 

Analysis. — The  recognition  of  these  gases  is  a  very  simple  opera¬ 
tion.  The  odour  which  they  possess  is  sufficient  to  determine  their 
presence,  even  when  they  are  diluted  with  a  large  quantity  of  atmos¬ 
pheric  air.  The  sulphuretted  hydrogen  gas  is  at  once  identified  by  its 
action  on  paper  previously  dipped  in  a  soluble  salt  of  lead  :  if  present 
even  in  very  small  proportion,  the  moistened  paper  speedily  acquires 
a  brownish  black  stain  from  sulphuret  of  lead.  The  sulphuretted 
hydrogen  may  be  also  thus  proved  to  exist  in  the  vapour  of  hydrosul¬ 
phuret  of  ammonia  mixed  with  air  ;  and  the  presence  of  ammonia  is 
indicated  in  the  compound,  by  the  volatile  alkaline  reaction  on  test- 
paper,  also  by  holding  in  the  vessel  containing  the  vapour  recently 
collected,  a  rod  dipped  in  strong  muriatic  acid  :  the  production  of  dense 
white  fumes  announces  the  formation  of  muriate  of  ammonia.  It  is  a 
fact  which  cannot  be  too  universally  known,  that  a  candle  will  readily 
bum  in  a  mixture  of  either  of  these  bodies  with  air,  which,  if  respired, 
would  suffice  to  destroy  life.  (Ann.  d’Hyg.  1829,  ii.  69.)  It  is  also 
worthy  of  remark,  that  the  air  of  a  cesspool  may  be  often  respired 
with  safety  until  the  workmen  commence  removing  the  soil,  when  a 
large  quantity  of  mephitic  vapour  may  suddenly  escape,  which  will 
lead  to  the  immediate  suffocation  of  all  present.  Several  persons  have 
been  killed  by  trusting  to  the  burning  of  a  candle,  in  ignorance  of  this 
fact.  The  best  plan  for  getting  rid  of  the  gas  is  by  a  free  exposure  of 
the  locality,  or  by  exciting  active  combustion  in  it.  According  to 
Parent  Duchatelet,  men  can  work  in  an  atmosphere  containing  from 
two  to  three  per  cent,  of  sulphuretted  hydrogen.  The  air  of  one  of 
the  principal  sewers  of  Paris  gave  the  following  results  on  analysis  in 
100  parts:  oxygen,  13 '79  ;  nitrogen,  81*21 ;  carbonic  acid,  2'01  ; 
sulphuretted  hydrogen,  2-99. 

There  is  another  species  of  deleterious  compound  present  in  these 
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exhalations  of  a  very  different  nature.  Tt  is  more  rarely  met  with 
than  the  preceding,  and  consists,  according  to  Thenard,  in  1 00  parts, 
of  nitrogen  90,  of  oxygen  2,  and  carbonic  acid  4.  Sometimes  the 
carbonic  acid  gas  is  combined  with  ammonia,  and  then  it  may  he 
regarded,  chiefly,  as  a  mixture  of  nitrogen  holding  diffused  through 
it  the  vapour  of  carbonate  of  ammonia,  which  is  sufficient  to  render 
it  highly  irritating  to  the  mucous  membrane  of  the  eyes  and  nose. 
Its  action  on  the  human  body  when  respired,  will  be  readily  understood 
from  this  statement  of  its  chemical  composition.  In  its  operation,  it 
must  be  regarded  as  exerting  an  influence  essentially  negative ;  for  the 
small  proportion  of  carbonic  acid,  or  of  carbonate  of  ammonia  existing 
in  it,  cannot  be  supposed  to  give  rise  to  the  asphyxia  which  so  rapidily 
follows  its  inhalation.  The  chances  of  recovery  are  much  greater  in 
persons  who  become  asphyxiated  from  the  inspiration  of  this  com¬ 
pound,  than  in  those  who  are  exposed  to  the  influence  of  the  preced¬ 
ing.  Commonly  the  immediate  removal  to  a  pure  air  is  sufficient  to 
bring  about  a  recovery ;  for  the  asphyxia  is  originally  induced,  owing 
to  there  being  an  insufficient  portion  of  oxygen  in  the  mixture  to 
sustain  life.  Should  death  take  place,  it  will  be  found  on  a  post¬ 
mortem  inspection,  that  the  internal  appearances  are  the  same  as  those 
which  are  met  with  in  the  examination  of  the  bodies  of  the  hanged 
or  the  drowned. 

Analysis. — This  compound  extinguishes  a  taper  :  the  carbonic  acid 
contained  in  it  may  be  removed  by  caustic  potash,  and  then  it  will  be 
seen  that  the  great  bulk  of  the  mixture  is  formed  of  nitrogen, — a  gas 
which,  by  its  negative  properties,  cannot  be  easily  confounded  with 
any  other.  In  a  mixed  atmosphere  of  carbonic  acid  and  sulphuretted 
hydrogen,  the  two  gases  may  be  separated  by  agitating  the  mixture 
with  a  solution  of  acetate  of  lead,  and  treating  the  precipitate  with 
acetic  acid,  which  dissolves  the  carbonate,  and  leaves  sulphuret  of  lead. 

EXHALATIONS  OF  THE  DEAD. 

It  may  not  be  inappropriate  to  make  a  few  remarks  in  this  place, 
on  the  alleged  danger  of  the  exhalations  given  off  by  dead  bodies  in 
a  state  of  putrefactive  decomposition.  Formerly  there  existed  a  ground¬ 
less  fear  relative  to  the  examination  of  a  putrefied  dead  body ;  and 
during  the  last  century,  on  several  important  occasions,  medical 
witnesses  refused  to  examine  the  bodies  of  deceased  persons,  who 
were  presumed  to  have  been  murdered,  alleging  that  it  was  an  occupa¬ 
tion  wffiich  might  be  attended  with  serious  consequences  to  themselves. 
Orfila  has  collected  many  accounts  of  the  fatal  effects  which  are 
recorded  to  have  followed  the  removal  of  the  dead  some  time  after 
interment.  (Traite  des  Exhumations,  vol.  i.  p.  2,  et  seq.)  He  allows, 
however,  that  the  details  of  most  of  these  cases  are  exaggerated,  and 
attributes  the  effects  which  followed  to  other  causes.  Indeed,  the  ob¬ 
servations  of  Thouret  and  Fourcroy  prove  that  these  dangers  are 
restricted  within  a  very  narrow  compass,  and  that  in  general  with 
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common  precautions,  the  dead  may  be  disinterred  and  transported 
from  one  locality  to  another,  without  any  risk  to  those  engaged  in 
carrying  on  the  exhumations.  About  the  latter  part  of  the  last  cen¬ 
tury,  from  fifteen  to  twenty  thousand  bodies,  in  almost  every  stage  of 
decomposition,  were  removed  from  the  Cimetiere  des  Innocens  in 
Paris  ;  and  the  accidents  that  occurred  during  the  operations,  which 
lasted  ten  months,  were,  comparatively  speaking,  few.  The  workmen 
acknowledged  to  Pourcroy,  that  it  was  only  in  removing  the  recently 
interred  corpses,  and  those  which  were .  not  far  advanced  in  decom¬ 
position,  that  they  incurred  any  danger.  In  these  cases,  the  abdomen 
appeared  to  be  much  distended  with  gaseous  matter, — if  ruptured,  the 
rupture  commonly  took  place  about  the  navel,  and  there  issued  a 
sanious  fetid  liquid,  accompanied  by  the  evolution  of  a  mephitic  vapour, 
probably  a  mixture  of  carbonic  acid  and  sulphuretted  hydrogen. 
Those  who  respired  this  vapour  at  the  moment  of  its  extrication,  fell 
instantly  into  a  state  of  asphyxia  and  died  ;  while  others,  who  were  at 
a  distance,  and  who  consequently  respired  it  in  a  diluted  state,  were 
affected  with  nausea,  vertigo,  or  syncope,  lasting  for  some  hours,  and 
followed  by  weakness  and  trembling  of  the  limbs.  Chloride  of  lime 
was  formerly  employed  for  decomposing  these  vapours  ;  but  a  strong 
solution  of  nitrate  of  lead,  or  chloride  of  zinc,  has  been  lately  proposed 
as  a  less  offensive  preparation. 

Several  lives  have  been  lost  of  late  years  from  the  crowded  state  of 
the  burial-grounds  of  London.  A  deep  grave  is  dug,  and  this  is  kept 
open  to  be  piled  with  coffins  until  filled.  Persons  venturing  into 
these  graves  are  immediately  suffocated.  The  earth  in  these  localities 
is  strongly  impregnated  with  noxious  exhalations  ;  and  no  excavation 
can  be  made  without  its  becoming  immediately  converted  into  a  well  of 
carbonic  acid !  This  appears  to  be  the  poisonous  gas  to  which  fatal 
accidents  in  these  localities  are  most  commonly  due.  (See  on  this 
subject  Henke’s  Zeitschrift,  1840,  ii.  446.  Ann.  d’Hvg.  1832,  216  ; 
1840,  131 ;  1843,  28,  32.) 

In  addition  to  these  there  are  other  gases  of  a  poisonous  nature 
which  are  for  the  most  part  artificial  products.  It  is  seldom  that  in¬ 
dividuals  are  exposed  to  respire  them  in  such  quantity  as  to  cause 
serious  symptoms  or  endanger  life :  hence  they  require  hut  a  brief 
notice  in  this  place. 

CHLORINE. 

The  irritant  properties  of  chlorine  when  dissolved  in  water,  have 
been  elsewhere  described.  (Page  300,  ante.)  In  a  concentrated  state, 
the  attempt  to  respire  this  gas  would  probably  be  attended  with  the 
immediate  destruction  of  life.  When  diluted,  even  with  a  large  propor- 
:  tion  of  air,  it  has  a  peculiar  and  pungent  odour ;  it  is  highly  irritating 
if  respired, — exciting  cough,  and  in  some  instances  spitting  of  blood. 
It  is  said  that  in  chemical  manufactories,  the  workmen  become 
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habituated  to  this  gas,  aud  breathe  it  in  a  moderately  diluted  state 
without  inconvenience.  On  the  other  hand,  instances  are  met  with  in 
which  individuals  appear  to  be  peculiarly  susceptible  of  its  noxious 
effects.  When  it  does  not  immediately  destroy  life,  it  may  give  rise  to 
inflammation  of  the  air-passages  and  lungs,  and  thus  slowly  lead  to 
death.  The  celebrated  chemist  Pelletier  is  said  to  have  lost  his  life 
from  this  cause.  Treatment. — Removal  to  a  free  current  of  air ; 
the  inhalation  of  the  diluted  vapour  of  ammonia.  Analysis. — Tts 
peculiar  pungent  odour,  and  its  green  colour,  are  sufficient  to  identify 
chlorine.  It  bleaches  organic  colouring  matters  when  in  a  humid 
state ;  and  a  lighted  taper  burns  in  it  with  a  red  smoky  flame. 

MURIATIC  (HYDROCHLORIC)  ACID  GAS. 

This  gas  is  copiously  liberated  in  the  manufacture  of  soda  from  sea- 
salt.  It  is  quite  irrespirable  when  in  a  concentrated  state,  and  pro¬ 
duces  all  the  effects  of  a  powerful  local  irritant  on  the  lungs  and  air- 
passages  when  breathed  in  a  diluted  state.  Animals  soon  perish  if  kept 
in  an  atmosphere  impregnated  with  only  a  small  quantity  of  the  gas. 
I  am  not  aware  of  any  instance  in  which  it  has  proved  fatal  to  man. 
The  air  of  a  locality  infected  with  it  in  any  degree  perceptible  to  the 
senses,  would  undoubtedly  be  injurious  to  health,  and  might  give  rise 
to  chronic  disease  of  the  lungs.  Certain  questions  have  frequently  been 
raised  in  Courts  of  Law  respecting  the  influence  of  this  gas  on  vege¬ 
tables  ;  and  actions  for  nuisances  on  this  ground  have  been  frequently 
brought  against  the  owners  of  Soda-works.  This  subject  has  been  in¬ 
vestigated  by  Drs.  Christison  and  Turner,  and  the  Messrs.  Rogerson, 
All  agree  in  representing  muriatic  acid  gas  as  exerting  a  most  pernicious 
influence  on  vegetable  life.  Thus  it  was  found  by  the  last-mentioned 
experimentalists  to  be  injurious  in  direct  proportion  to  the  quantity, 
even  up  to  a  dilution  with  1500  parts  of  air.  The  tips  and  edges  of 
the  leaves  of  trees  and  plants,  as  well  as  the  ends  and  branches  with 
the  young  shoots,  are  first  destroyed ;  and  even  where  it  does  not 
reach  a  1500th  part,  and  does  not  visibly  produce  these  effects,  it  still 
impairs  the  growth  of  the  plant.  (Med.  Gaz.  x.  815.) 

Treatment. — If  respired, — the  diluted  vapour  of  ammonia.  Analysis. 

• — The  absorption  of  the  gas  by  distilled  water,  and  the  production  of 
a  white  flocculent  precipitate  of  chloride  of  silver  on  the  addition  of 
a  solution  of  nitrate  of  silver. 

COMPOUNDS  OF  NITROGEN. 

Nitrogen  itself  is  not  poisonous  (ante,  page  794).  It  sometimes 
abounds  in  the  air  of  drains,  but  always  mixed  more  or  less  with  other 
gases  (page  814,  ante.)  The  two  gaseous  compounds  of  nitrogen  aDd 
oxygen  exert  a  poisonous  action  on  the  body. 

Protoxide. — This,  which  is  called  the  Laughing  gas,  is  well 
known  by  its  producing  a  species  of  intoxication,  with  great  excitement 
and  exaltation  of  the  muscular  pow  ers.  It  has  a  sw  eet  taste,  but  is 
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quite  inodorous.  During  the  respiration  of  this  gas,  the  face  becomes 
pallid ;  the  lips  assume  a  violet  hue,  indicative  of  its  elfect  on  the 
blood ;  and  a  series  of  pleasurable  sensations  are  said  to  pass  through 
the  mind  with  inconceivable  rapidity.  These  singular  effects  were  dis  ■ 
covered  by  Sir  H.  Davy  in  experiments  made  upon  himself.  In  one 
instance  mentioned  by  Professor  Silliman,  the  after-effect  of  the  gas 
was  a  complete  perversion  of  the  sense  of  taste.  The  subject  of  this 
experiment  could  only  take  articles  of  food  which  were  saccharine  : 
thus,  for  several  days  he  lived  upon  sweet  cake.  For  more  than  eight 
weeks  after  inspiring  the  gas,  he  was  in  the  habit  of  eating  beef,  fish, 
poultry,  potatoes,  and  all  kinds  of  food  mixed  with  a  large  quantity  of 
treacle  or  molasses  !  This  gas  operates  by  over-stimulating  the  system. 
It  speedily  causes  the  death  of  an  animal,  and  would  destroy  a  human 
being  if  long  respired.  Some  serious  after-effects  on  the  lungs  and 
brain,  have  occasionally  followed  the  inhalation  of  it  in  common 
experiments. 

Analysis. — An  extinguished  taper  with  an  ignited  wick  is  rekindled 

I  in  this  gas,  as  it  is  in  oxygen.  The  protoxide  differs  from  oxygen,  in 
not  forming  red  acid  fumes  when  mixed  with  the  deutoxide  of  nitrogen. 

Deutoxide  of  Nitrogen. — Sir  H.  Davy  suffered  severely  by  an 
attempt  to  respire  this  gas.  It  produces,  when  mixed  with  air,  red 
acid  (nitrous  acid)  vapours,  which  are  highly  irritant  and  corrosive. 
Severe  inflammation  of  the  fauces  and  lungs  would  probably  follow  any 
attempt  to  breathe  it  in  a  pure  state,  even  if  the  individual  recovered  from 
the  first  effects.  An  alleged  fatal  case  of  poisoning  by  this  gas  is  reported 
by  Dr.  Mans  in  the  American  Journal  of  Med.  Sciences,  Oct.  1846, 
880.  The  man  is  stated  to  have  respired  the  fumes  of  nitrous  acid  in  a 
Sulphuric  Acid  factory.  While  breathing  the  vapour  he  complained  of 
no  pain,  and  only  felt  unwell  some  hours  afterwards.  With  the  ex¬ 
ception  of  a  hacking  cough,  the  symptoms  had  none  of  the  well-marked 
characters  of  this  form  of  gaseous  poisoning.  He  died  the  next 
morning,  and  on  inspection,  the  lungs  were  found  in  a  diseased  con¬ 
dition,  and  there  were  strongly  developed  signs  of  gastritis.  It  is  on 

I  the  whole  very  doubtful  whether  the  death  of  this  person  could  be 
ascribed  to  the  effects  of  the  nitrons  acid  vapour. 

NITROUS  ACID. 

It  has  been  already  remarked  that  the  Deutoxide  of  Nitrogen,  or 
Nitrous  Gas,  cannot  be  respired  in  air  except  under  the  form  of  Nitrous 
acid  vapour.  Workmen  who  are  employed  in  gilding  in  the  humid 
way  are  exposed  to  these  fumes,  and  occasionally  suffer  severely  from 
them.  This  subject  has  been  recently  investigated  by  MM.  Cheval- 
lier  and  Boys  de  Loury.  (Ann.  d’Hyg.  Oct.  1847,  323.)  It  appears 

I  that  in  the  Parisian  workshops,  the  fumes,  respired  to  only  a  small 
extent,  and  probably  much  diluted,  do  not  materially  affect  the  health 
of  the  men ;  but  the  following  cases  will  show  that  fatal  effects  may 
ensue  when  they  are  breathed  in  a  concentrated  state.  A  man  who 
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dealt  in  Aqua  Fortis  accidentally  breathed  the  acid  fumes  :  he  felt  at  the 
time  as  if  he  should  be  suffocated.  In  about  two  hours  he  perceived  a 
dry  and  burning  heat  in  the  throat,  accompanied  by  irritation  of  the 
stomach  and  chest,  and  a  sense  of  constriction  in  the  epigastrium. 
He  passed  several  motions  of  a  light  yellow  colour  :  there  was  a  great 
desire  to  micturate,  but  no  urine  was  passed.  In  the  course  of  the 
day  he  expectorated  matter  of  a  yellowish  colour.  Enemata  were  em¬ 
ployed,  and  these  brought  away  yellow-coloured  evacuatious.  The  symp¬ 
toms  became  aggravated  towards  evening ;  there  was  mucous  rattle, 
hiccough,  severe  pain  in  the  region  of  the  diaphragm,  convulsive  mo¬ 
tions,  and  slight  delirium.  Death  took  place  in  about  twenty-seven 
hours  after  the  respiration  of  the  acid  fumes.  The  abdomen  became 
much  swollen  after  death.  A  dog  which  had  been  exposed  to  the 
fumes  died  in  about  two  hours. 

A  young  man,  while  pouring  a  large  quantity  of  nitric  acid  into  a 
metallic  vessel,  respired  the  fumes,  which  at  the  time-  produced  a  most 
violent  cough.  He  felt  uneasy  during  the  day,  but  it  was  not  until 
the  evening  that  the  symptoms  became  alarming.  Respiration  was 
difficult,  and  could  be  performed  only  while  the  patient  was  in  the 
sitting  posture.  He  suffered  from  a  frequent  dry  cough,  which,  after 
some  effort,  led  to  the  expectoration  of  an  orange-yellow  coloured 
frothy  matter  :  the  pulse  was  hard  and  full,  and  some  blood  which  had 
been  abstracted  was  of  a  very  dark  colour :  he  became  speechless,  and 
died  in  two  days.  On  iuspection,  the  whole  of  the  right  lung  was 
found  disorganized,  and  gorged  with  black  liquid  blood ; — the  left 
presented  the  same  appearance,  but  in  a  less  degree :  the  heart  was 
gorged  with  dark-coloured  blood  :  the  lining  membrane  of  the  trachea 
and  bronchi  was  of  a  livid  colour,  and  the  uvula  and  mucous  mem¬ 
brane  of  the  fauces  were  in  a  gangrenous  condition.  The  stomach 
wras  enormously  distended  by  gases,  so  acid  as  to  corrode  the  silver  of 
the  instruments  used  in  the  inspection  ;  the  mucous  membrane  was 
thickened,  and  towards  the  cardia  destroyed.  The  intestines  wrere 
distended  with  gas,  and  their  coats  were  of  a  pale  red  colour. 

In  June  1844,  Dr.  Sucquet  wras  called  to  a  man  who  bad  been  oc¬ 
cupied  in  a  small  closet  in  cleaning  copper  cases  with  diluted  nitric 
acid.  He  suffered  at  first  from  cough,  pain  in  the  head,  and  general 
oppression.  When  seen  by  Dr.  Sucquet  the  following  morning,  his 
eyes  wrere  prominent,  his  lips  of  a  violet  colour,  and  his  speech  short 
and  interrupted.  He  coughed  frequently,  expectorated  a  large  quan¬ 
tity  of  a  yellow- coloured  thready  liquid,  and  his  breathing  was 
short  and  painful.  The  skin  wras  cold  ;  pulse  98,  small  and  regular  ; 
mine  not  freely  passed.  He  died  in  twenty-eight  horns  after  the 
attack.  On  inspection,  the  mucous  membrane  of  the  lungs  was  found 
thickened,  and  more  red  than  natural :  the  bronchia  contained  a  great 
quantity  of  a  yellowish-coloured  liquid  :  the  brain  was  injected.  In 
all  these  cases  the  intellect  was  uniformly  preserved  until  the  last. 
Three  other  instances  are  mentioned,  in  which  the  patients  recovered  : 
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the  leading  symptoms  were  dyspnoea,  cough,  and  burning  pain  in  the 
stomach.  It  will  be  perceived  that  they  differ  from  those  described  in 
the  case  of  Dr.  Mans. 

Analysis. — The  production  of  the  red  fumes  of  nitrous  acid  on  ex¬ 
posure  to  air  is  sufficient  to  identify  the  deutoxide  of  nitrogen,  while 
nitrous  acid  is  known  by  its  odour,  its  orange-red  colour,  acid  reaction 
and  entire  solubility  in  water. 

The  other  gases  require  no  particular  notice.  Oxygen,  according  to 
the  experiments  of  Mr.  Broughton,  acts,  when  long  respired,  as  a  nar¬ 
cotic  poison  to  animals.  It  is  a  question,  however,  whether  the  car¬ 
bonic  acid  evolved  during  the  respiration  of  it,  was  not  really  the 
narcotic  agent.  The  atmosphere  which  we  daily  breathe  contains  one- 
fifth  of  its  volume  of  this  gas  in  a  free  state  ;  and  however  long  re¬ 
spired,  no  narcotic  effects,  even  in  the  smallest  degree,  are  produced 
by  it.  Can  the  admixture  of  this  gas  with  four  times  its  bulk  of 
another  gas,  destitute  of  any  positive  action,  entirely  neutralize  its  nar¬ 
cotic  properties  ?  This  is  so  improbable  that  it  appears  more  reasonable 
to  consider  that  oxygen  is  not  a  narcotic  poison.  It  most  probably 
destroys  life  by  over- stimulating  the  nervous  system.  Cyanogen  is 
a  highly  poisonous  gas,  and  could  not  be  breathed,  even  in  a  diluted 
state,  without  great  risk  of  life.  It  produces  in  animals  coma,  con¬ 
vulsions,  and  death.  Bromine  and  Iodine  in  vapour,  and  the 
Hydrobromic  and  Hydriodic  acid  gases,  may  be  regarded  as  corro¬ 
sive  and  irritant  poisons,  highly  dangerous  to  respire  under  any  cir¬ 
cumstances. 
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Page  8.  The  effects  produced  by  cold  liquids. — The  effects  produced 
by  cold  liquids,  sometimes  rather  closely  resemble  those  caused  by 
poison.  A  girl,  set.  9,  during  sultry  weather,  and  while  in  a  heated 
state,  drank  a  coffee-cupful  of  cold  water.  She  immediately  fell  to 
the  ground  in  a  state  of  insensibility.  When  seen  by  a  medical  man 
half  an  hour  afterwards,  she  was  quite  unconscious  :  the  skin  was  cold, 
the  pulse  feeble,  and  the  pupils  were  unaffected  by  light.  There  were 
also  convulsive  twitchings  about  the  corners  of  the  mouth.  She  was 
bled,  stimulants  were  applied,  and  in  about  five  or  six  hours  she 
recovered.  (Lancet,  Oct.  7,  1843.) 

Page  10.  Is  liquid  mercury  a  poison  ? — The  facts  mentioned  at 
page  382,  appear  to  me  to  show  clearly  that  metallic  mercury  cannot 
be  regarded  as  a  noxious  or  deleterious  substance.  Orfila  states  that 
it  may  become  poisonous  when  it  remains  so  long  in  the  body  as  to 
undergo  oxidation.  (Toxicologie,  i.  600.)  He  quotes  one  case  in 
which  the  mercury  from  being  retained  for  a  period  of  fourteen  days, 
excited  abundant  salivation,  with  ulceration  of  the  mouth  and  paralysis. 
This,  however,  must  be  considered  as  a  rare  example ;  and  it  proves 
that  the  oxide,  rather  than  the  metal,  is  injurious.  Mr.  Nicol  has 
suggested  that  mercury  given  in  a  finely  divided  form,  as  in  the  state 
in  which  it  is  precipitated  from  its  solution  by  chloride  of  tin,  may 
have  an  energetic  action.  (Brit.  Amer.  Jour.,  Aug.  1847.)  This  is 
possible,  as  the  metal  is  brought  into  a  condition  better  fitted  for  absorp¬ 
tion.  The  action  of  mercury  with  chalk,  and  some  other  mercurial 
preparations,  may  probably  be  dependent  on  a  mixture  of  the  metal  in 
a  fine  state  of  division  with  oxide  of  mercury. 

Page  14.  Mechanical  irritants. — A  very  singular  case  is  reported 
in  the  Dublin  Medical  Press  (Aug.  19,  1846,  p.  117),  in  which  a 
female,  set.  19,  an  imbecile  from  childhood,  had  acquired  the  practice 
of  swallowing  portions  of  her  own  hair.  The  symptoms  shortly  before 
her  death  were,  great  emaciation,  pulse  small  and  weak,  constant 
vomiting  after  taking  food,  which  was  always  liquid,  as  the  slightest  solid 
caused  excessive  pain.  There  was  a  hard  tumor  perceptible  in  the  epi¬ 
gastrium.  The  real  cause  of  death  was  not  even  suspected,  until  an 
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inspection  was  made,  when  it  was  found  that  the  stomach  was  dis¬ 
tended  by  a  large  mass  of  human  hair. 

The  effects  of  mechanical  irritants  are  further  shown  by  the  case  of 
a  child,  who  suffered  from  diarrhoea,  heat  in  the  epigastrium,  coldness 
of  the  extremities,  and  other  symptoms,  in  consequence  of  her  having 
swallowed  some  copper  percussion-caps.  The  alvine  irritation  dis¬ 
appeared  after  twenty-four  hours ;  the  caps  were  discharged,  and  the 
child  recovered.  (Philadelphia  Med.  Examiner,  June  1847,  332.)  A 
very  singular  case  is  quoted  by  Dr.  Prank,  in  which  a  child,  set.  three 
years,  died  from  the  effects  of  the  tooth  of  a  viper  ( Trigonocephalus) , 
which  it  had  swallowed.  The  mucous  membrane  of  the  stomach  was 
of  a  cherry-red  colour,  and  the  foreign  body,  covered  by  a  layer  of 
sloughy  membrane,  wras  found  near  the  pylorus.  (Casper’s  Wochen- 
schrift,  Aug.  14,  1847,  531.) 

Page  23.  On  the  absorption  and  elimination  of  poisons. — In  the 
text  I  have  not  adverted  to  the  very  interesting  experiments  on  ab¬ 
sorption  and  elimination  performed  by  Mr.  Erichsen,  in  a  case  of 
extroversion  of  the  bladder ;  because  these  experiments  were  performed 
with  substances  not  ranked  among  poisons.  Nevertheless,  as  the  results 
are  calculated  to  throw  some  light  upon  the  differences  in  the  rate  of  ab¬ 
sorption  under  different  states  of  the  body,  it  will  be  proper  to  call  the 
reader’s  attention  to  them.  The  ferrocyanide  of  potassium,  swal¬ 
lowed  in  solution,  was  detected  in  the  urine  at  different  periods, — the 
earliest  period  being  only  one  minute  after  it  had  been  swallowed,  and 
the  longest  thirty-nine  minutes.  An  analysis  of  the  cases  showed  that 
the  time  of  its  appearance  depended,  in  this  secretion,  upon  the  state  of 
the  stomach  when  the  salt  was  swallowed  :  the  earliest  periods  being 
when  the  stomach  was  empty,  and  the  latest  when  it  was  full,  and  the 
process  of  digestion  going  on.  Some  vegetable  salts  and  infusions  were 
tried,  and  the  only  inference  deducible  was,  that  they  required  a  much 
greater  average  time  for  their  passage  through  the  system,  than  the 
ferrocyanide  of  potassium.  They  gave  some  indications  in  the  urine 
in  from  sixteen  to  thirty-five  minutes. 

As  to  elimination  by  the  urine,  it  was  found  that  when  the  dose  of 
ferrocyanide  of  potassium  was  forty  grains,  and  its  presence  in  the 
urine  was  manifested  in  two  minutes,  no  trace  of  it  could  be  detected 
after  the  lapse  of  twenty-four  hours.  Supposing  the  whole  of  it  to 
have  been  eliminated  by  the  urine,  it  must  have  escaped  at  an  average 
rate  of  a  grain  in  thirty-six  seconds.  It  is  rather  remarkable  that, 
when  the  dose  was  reduced  by  one-half,  the  salt  was  detected  in  the 
urine  for  an  equal,  and  in  one  instance  for  a  longer  period  of  time 
(twenty-eight  hours.)  Hence  the  rate  of  elimination,  like  that  of 
absorption,  is  by  no  means  uniform.  (Eor  a  full  account  of  Mr. 
Erichsen’s  ingenious  experiments,  I  must  refer  the  reader  to  the  Me¬ 
dical  Gazette,  xxxvi.  363,  410.)  The  results  give  a  fair  analogical 
explanation  of  the  fact  why  poisons  taken  on  an  empty  stomach  operate 
with  such  great  rapidity.  The  effect  of  animal  poisons  may  be  simi- 
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larly  influenced :  thus  the  poison  introduced  into  the  system  by  dis¬ 
section-wounds,  or  by  handling  the  viscera  and  liquids  of  the  dead 
body,  when  there  is  an  abrasion  on  the  fingers,  may,  if  the  stomach 
he  empty,  lead  to  its  very  rapid  absorption  and  diffusion. 

From  the  researches  of  MM.  Millon  and  Laveran,  it  appears  that 
there  may  be  intermissions  in  the  elimination  of  certain  metallic  poi¬ 
sons.  In  giving  to  their  patients  from  one  grain  and  a  half  to  five 
grains  of  tartarized  antimony,  they  remarked  that  it  was  eliminated 
by  the  urinary  secretion,  but  in  some  instances  slowly  and  unequally. 
They  therefore  examined  the  urine,  not  only  several  days  after  the 
introduction  of  the  medicine,  but  for  some  days  after  it  had  ceased  to 
appear  in  this  secretion.  They  then  found  that  its  elimination  under¬ 
went  a  well-marked  intermission,  and  that,  in  a  most  unexpected  way, 
it  appeared  to  remain  for  a  certain  period  fixed  in  the  body.  In  two 
patients  they  detected  traces  of  it  twenty-four  days  after  its  admini¬ 
stration.  In  the  body  of  one  who  died  of  phthisis,  they  found  anti¬ 
mony  in  the  liver.  In  a  third  case,  antimony  was  detected  in  the 
urine  after  twenty  days ;  in  two  others,  after  nineteen  days ;  and  in 
three  others  after  sixteen,  seventeen,  and  eighteen  days  respectively. 
(Comptes  Iiendus,  1845,  ii.  638.)  The  fact  of  the  intermittent  eli¬ 
mination  of  poisons  is  of  importance,  as  it  tends  to  show  that,  even 
when  traces  of  poison  cease  to  appear. in  the  secretions,  it  does  not  in 
all  cases  follow  that  the  substance  is  entirely  expelled  from  the  body. 

Page  25.  On  the  transmission  of  poisons  by  absorption  from  the 
mother  to  the  foetus. — M.  Audouard  ascertained,  in  his  experiments 
on  rabbits,  that  when  mineral  poisons  were  administered,  so  as  not  to 
produce  death  rapidly,  distinct  traces  of  the  substance  might  be  de¬ 
tected  in  the  organs  of  the  foetus ;  and  that,  when  death  has  taken 
place  with  great  rapidity,  indications  of  the  presence  of  poison,  may 
always  be  found  in  the  placenta.  A  woman,  during  the  last  four 
months  of  her  pregnancy,  had  been  under  treatment  with  iodide  of 
potassium.  The  liquor  amnii,  collected  during  parturition,  was  clearly 
proved  to  contain  iodine.  (Comptes  Rendus,  1845,  i.  878.)  This  ob¬ 
servation  has  been  confirmed  by  the  more  recent  experiments  of  M. 
Flandin.  He  found  that  by  the  use  of  mineral  poisons,  and  especially 
of  arsenic,  he  could  induce  abortion  in  rabbits ;  and  the  bodies  of  the 
young  invariably  yielded  traces  of  the  poison.  He  thinks  also,  that 
in  poisoning  the  blood  through  absorption,  abortion  may  be  induced, 
by  the  destruction  of  the  foetus  in  the  living  female  through  the  me¬ 
dium  of  the  poisoned  liquid.  Abortion  was  thus  caused  in  animals  in 
three  different  experiments,  by  the  agency  of  morphia, — in  two  female 
rabbits,  which  took  the  poison  with  their  food,  and  in  a  bitch,  which 
received  the  poison  by  subcutaneous  absorption.  (Gaz.  Med.  31  Juillet, 
1847,  620.)  This  throws  a  new  light  upon  the  subject  of  abortion. 
It  has  been  commonly  supposed  that  the  shock  to  the  system,  and  not 
the  poisoning  of  the  foetus,  was  the  primary  cause  which  led  to  the 
expulsion  of  the  contents  of  the  uterus.  The  observations  receive  cor- 
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roboration  from  those  made  by  Dr.  Beatty,  that  the  ergot  of  rye, 
given  in  large  doses  to  females  during  parturition,  may  exert  a  poi¬ 
sonous  action  on  the  foetus,  and  lead  to  its  expulsion  dead  (ante,  p.539). 

Mr.  Hicks  has  shown  by  an  interesting  experiment,  that  it  requires 
a  certain  time  in  order  that  a  poison  should  be  transmitted  by  the 
blood  from  the  mother  to  the  foetus.  On  one  occasion  he  killed  a 
pregnant  cat  by  pouring  a  drachm  of  prussic  acid  down  its  throat. 
The  chest  was  opened  two  minutes  after  death,  and  the  heart  was  seen 
contracting.  On  laying  open  the  abdomen  and  examining  the  uterus, 
the  kittens  were  found  alive,  not  having  apparently  suffered  in  the 
least  from  the  poison,  as  they  continued  to  move  for  some  time  even 
when  removed  from  the  uterine  cavity.  This  observation  appears  to 
show  that  the  parent  cat  did  not  die  from  the  blood  becoming  poi¬ 
soned  by  absorption ;  because  if  the  blood  were  so  poisoned  as  to  kill  the 
mother,  it  is  difficult  to  understand  how  the  kittens  should  have 
escaped.  (Med.  Gaz.  xxxvi.  590.) 

A  case  communicated  to  the  same  journal  by  Mr.  Steele,  renders  it 
highly  probable  that  the  milk  of  the  mother  may  become  a  medium 
for  the  transmission  of  poison.  Two  ewes  were  bitten  by  a  rabid  dog. 
Rabies  appeared  in  them  about  six  weeks  after  the  bite,  and  they  were 
killed.  One  had  two  lambs,  the  other  one.  At  first  they  were  per¬ 
mitted  to  suckle.  The  lambs  were  subsequently  attacked  with  rabies, 
and  were  then  killed.  It  appears  highly  probable  that  they  received 
the  poison  through  the  milk,  because  they  were  removed  from  the 
ewes  a  month  before  these  became  affected :  there  was  no  mark  of 
their  having  been  bitten,  nor  is  it  proved  that  a  sheep  can  com¬ 
municate  the  poison  by  a  bite,  either  before  or  after  it  has  been  at¬ 
tacked  with  rabies.  (Med.  Gaz.  xxv.  160.) 

Page  28.  Action  of  poisons  independently  of  absorption. — In  the 
text  it  is  stated  that  some  poisons,  of  which  prussic  acid  may  be  taken 
as  an  example,  act  so  rapidly,  that  absorption  cannot  be  necessary  to 
their  fatal  effects.  Several  illustrative  instances  are  given,  and  others 
will  be  found  at  page  659.  As  animals  have  died  from  this  poison  in 
two  or  three  seconds ,  unless  it  be  proved  that  the  acid  can  be  absorbed 
and  circulated  within  this  period  of  time,  it  is  clear  that  in  these  cases  at 
least,  the  poison  must  act  in  some  other  way: — absorption  cannot  be 
necessary  to  its  fatal  influence.  If  future  experimentalists  should 
succeed  in  showing  that  the  process  may  be  completed  within  less  than 
two  seconds,  this  argument  would  be  untenable ;  but  then  there  is 
the  difficulty  that  in  the  poisoning  of  pregnant  animals  by  prussic  acid, 
the  foetuses  are  not  destroyed.  (See  the  preceding  paragraph.) 

It  has  been  contended  that  these  instances  of  rapid  death  are  not 
even  exceptional  cases ;  because  when  the  poison  is  introduced  by  the 
mouth,  the  vapour  penetrates  into  the  lungs  by  a  single  inspiration, 
and  thus  the  acid  enters  the  blood,  and  produces  its  fatal  effects.  If 
this  explanation  were  true,  it  is  difficult  to  comprehend  why  death 
should  not  be  almost  instantaneous  in  every  instance  of  poisoning  by 
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prussic  acid ;  and  why  in  its  administration  by  the  mouth,  death  should 
not  be  in  every  case  much  more  rapid  than  when  the  acid  is  applied  to 
the  mucous  membrane  of  the  eye  or  rectum.  Mr.  Nunneley  found,  in 
his  experiments,  that  the  poison  acted  with  almost  if  not  absolutely 
equal  rapidity  when  applied  upon  a  mucous  membrane,  as  the  con¬ 
junctiva,  rectum,  or  vagina,  as  when  swallowed.  (Prov.  Trans.  N.  S. 
iii.  84.)  In  one  experiment,  No.  25,  the  dose  by  the  eye  produced 
much  more  decided  effects  than  by  the  mouth.  The  experiments  of 
Dr.  Gerecke  of  Linz,  are  confirmatory  of  the  view  that  death  takes 
place  too  rapidly  to  admit  of  the  supposition  that  absorption  is,  in  all 
instances,  necessary  to  the  operation  of  this  poison.  (Casper’s  Wochen- 
schrift,  26  September,  1846,  615.) 

Page  55.  Diagnosis  of  cholera  and  arsenical  poisoning.  Case  of 
the  Duke  of  Praslin. — In  the  text  it  is  recommended  as  one  method 
of  diagnosis  to  make  an  analysis  of  the  evacuated  liquids.  The  omission 
of  this  duty  led  to  a  very  erroneous  opinion  on  the  part  of  some  eminent 
physicians  in  the  case  of  the  Duke  of  Praslin.  This  nobleman,  in 
August  1847,  having  destroyed  his  wife,  committed  suicide  by  taking 
arsenic.  The  case  involved  many  remarkable  points  in  reference  to 
this  poison  : — 1,  the  distinction  between  its  effects  and  the  symptoms 
of  common  cholera  ;  2,  the  latest  period  at  which  well-marked  symp¬ 
toms  appear  after  a  large  dose ;  3,  remission  and  apparent  recovery 
with  subsequent  death  ;  4,  death  from  a  large  dose  after  the  period  of 
six  days. 

The  Duke  was  arrested  early  on  the  Wednesday  morning  ;  the  symp¬ 
toms  did  not  appear  until  Wednesday  evening.  Prom  this  medical  fact,  as 
well  as  from  moral  circumstances,  there  can  be  no  doubt  that  the  poison 
wras  taken  by  the  deceased  shortly  before  their  occurrence,  and  while  he 
was  under  arrest.  The  symptoms  which  appeared  suddenly  on  Wednes¬ 
day  evening  were, — incessant  vomiting  and  purging  during  the  whole  of 
the  night  and  the  following  day,  icy  coldness  of  the  extremities,  thready 
pulse,  and  great  prostration  of  strength.  It  is  remarkable  that  there  was 
an  absence  of  pain  :  but  this  is  one  of  the  anomalous  characters  of 
arsenical  poisoning,  (see  p.  316).  On  the  Friday,  there  was  a  remission 
in  the  symptoms  of  alvine  irritation, — a  condition  not  incompatible 
with  irritant  poisoning,  (see  p.  42)  ;  but  the  cause  of  the  symptoms 
would  have  been  at  once  determined  by  an  analysis, — as  the  matters 
vomited  just  before  the  remission,  were  found  by  a  chemical  examination 
subsequently  made,  to  contain  arsenic.  In  reference  to  the  last  point, 
it  is  a  common  error  to  suppose  that  a  large  dose  of  arsenic  must 
necessarily  destroy  life  rapidly  (ante,  p.  333).  A  case  occurred  at 
Guy’s  Hospital  in  October  1847,  in  wTiich  a  man  did  not  die  until 
the  seventh  day ,  although  he  had  taken  a  teaspoonful  and  a  half 
(220  grains)  of  arsenic. 

Pages  86  and  89.  Oxide  of  Iron  and  Magnesia  as  antidotes  to 
Arsenic. — M.  Caventou  states,  that  the  arsenites  of  iron  and  magnesia 
are  rendered  soluble  and  therefore  poisonous  by  the  muriate  of  ammo- 
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nia,  which  is  copiously  secreted  from  the  mucous  membrane  of  the 
stomach.  He  has  ascertained  that  the  arsenites  commonly  regarded 
as  insoluble  are  readily  dissolved  by  this  alkaline  salt,  which,  as  it  is 
poured  out,  has  often  a  strongly  acid  reaction.  The  relatively  solvent 
power  of  a  saturated  solution  of  the  muriate  on  the  arsenites  is  in¬ 
dicated  by  the  following  numbers: — It  required  115  parts  of  the 
muriate  to  dissolve  arsenite  of  lime;  830  parts  to  dissolve  arsenite  of 
magnesia  ;  and  600  parts  to  dissolve  arsenite  of  iron.  Hence,  cfeteris 
paribus,  the  arsenite  of  iron  is  not  so  readily  dissolved  as  the  other  two 
arsenites.  The  dense  or  highly  calcined  magnesia  of  the  shops,  is  less 
efficacious  than  the  lighter  varieties,  in  consequence  of  the  greater 
cohesion  of  its  particles.  (Graz.  Med.  Sept.  11,  1847,  729.) 

Page  98.  After-treatment  of  irritant  poisoning . — A  judicious 
observation  made  by  Mr.  Corfe  of  the  Middlesex  Hospital,  (Med.  Times, 
Oct.  2,  1847,  629),  reminds  me  that  I  have  not  laid  sufficient  stress 
upon  one  part  of  the  after-treatment,  when  an  individual  is  recover¬ 
ing  from  irritant  poisoning.  As  recovery  is  almost  always  attended 
with  an  inflammatory  condition  of  the  alimentary  canal,  —  often 
increased  by  the  too  frequent  administration  of  irritant  emetics,  such 
as  sulphate  of  zinc,  the  patient  should  not  be  allowed  to  overload  the 
stomach  with  liquid  or  solid  food.  Like  an  inflamed  eye,  the  organ 
requires  repose,  in  order  that  its  functions  should  be  re-established.  If 
there  be  intense  thirst  after  the  danger  from  the  primary  effects  of  the 
poison  is  over,  a  small  quantity  of  barley-water  or  some  bland  mu¬ 
cilaginous  liquid  should  be  given  occasionally.  It  is  better  that  the 
thirst  should  be  borne,  than  that  an  inflamed  or  an  irritated  organ 
should  be  distended  with  a  pint  or  quart  of  fluid  at  intervals  of  a  few 
minutes. 

Page  193.  Immediate  occurrence  of  symptoms  in  poisoning  ly  sul¬ 
phuric  acid. — In  a  case  tried  at  the  York  Assizes  in  July  1846,  a  man 
was  convicted  of  the  murder  of  his  infant  child  by  the  administration 
of  oil  of  vitriol.  The  moral  circumstances  showed  that  the  poison 
had  been  procured  by  the  prisoner  ;  that  the  infant  was  not  likely  to 
have  taken  it  itself ;  and  although  the  child  had  been  frequently  fed 
during  the  evening,  the  commencement  of  the  action  of  the  poison  was 
traced  to  a  few  minutes  during  which  the  child  was  left  alone  in  the 
care  of  the  prisoner.  Here  the  medical  evidence  had  a  very  important 
bearing,  for  it  was  most  properly  insisted  that  the  effects  caused  by  oil 
of  vitriol  are  almost  instantaneous,  and  admit  of  no  delay  in  their  pro¬ 
duction.  The  prisoner’s  defence  was,  that  he  was  quite  innocent  of 
the  charge,  and  that  he  had  neither  bottle,  nor  spoon,  nor  any  thing 
else  in  the  house ;  that  he  put  the  child  into  the  crib,  and  that  it  began 
to  vomit ;  that  its  mother  came  down  stairs, — he  said  the  child  was 
then  throwing  up  something,  and  he  went  for  a  doctor.  The  prisoner 
was  convicted,  and  executed.  The  reader  will  here  perceive  that  the 
administration  was  clearly  brought  home  to  the  prisoner  by  this  well- 
known  effect  of  the  mineral  acids  in  producing  symptoms  immediately . 
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JIad  the  poison  been  arsenic,  the  proof  of  administration  would  have 
failed  ;  because  this  poison  may  give  rise  to  symptoms  within  a  very 
variable  period,  sufficient  to  have  included  one  or  more  of  the  meals 
which  the  child  had  made  in  the  course  of  the  evening. 

Page  196.  Retention  of  volition  and  consciousness  in  poisoning  ly 
sulphuric  acid. — Mr.  Porter  mentions  the  case  of  a  girl,  who,  after 
having  swallowed  a  quantity  of  concentrated  sulphuric  acid,  sat  quietly 
down  to  tea  with  some  friends,  although  the  quantity  of  acid  taken, 
was  so  great  as  to  cause  death  in  a  few  hours.  Another  case  is  related, 
in  which  a  man  took  a  second  dose  of  the  same  acid,  because  he  thought 
the  first  might  not  be  sufficient.  (Med.-  Chir.  Rev.,  vol.  xxviii.  p.  399.) 

Page  199.  On  the  action  of  concentrated  sulphuric  acid  on  the 
mouth. — In  the  text  it  is  stated,  in  reference  to  the  case  of  Thomas , 
that  the  fact  of  there  being  no  marks  of  injury  in  the  cavity  of  the 
mouth,  is  no  proof  that  sulphuric  acid  has  not  been  swallowed.  The 
counsel  for  the  prisoner  contended  that  a  poison  so  strong  and  dis¬ 
agreeable  could  not  be  got  down  the  throat  of  an  infant,  without  leav¬ 
ing  some  ill-effect  behind  in  the  mouth.  The  jury  believed  this  state¬ 
ment,  and  returned  a  verdict  of  acquittal !  In  addition  to  the  French 
case,  quoted  at  page  198,  which  of  itself  proves  that  the  assumption  is 
untrue  and  contrary  to  medical  experience,  it  may  be  proper  to  direct 
the  attention  of  the  reader  to  another,  a  report  of  which  has  been 
published  by  Dr.  Chowne  since  this  part  of  the  work  was  printed  off. 
A  woman,  ret.  52,  swallowed  from  a  cup,  about  a  tablespoonfid  of 
strong  sulphuric  acid.  She  informed  Dr.  Chowne  that  she  was 
“  strangled”  the  moment  it  got  into  her  throat,  and  she  fell  to  the 
ground.  The  usual  symptoms  appeared,  and  she  died  in  two  days. 
t£  The  mucous  membrane  of  the  cheeks ,  gums,  and  tongue ,  was  not  ex¬ 
coriated  at  any  part .”  (Lancet,  July  10,  1847,  p.  36.)  It  will  be 
seen  from  this  statement  that  even  concentrated  sulphuric  acid  may 
pass  through  the  mouth  without  necessarily  leaving  “  any  traces  of 
unfairness” ;  and  yet  the  absence  of  these  marks  in  Thomas's  case, 
was  actually  taken  as  a  proof,  not  only  that  sulphuric  acid  (although 
diluted)  had  not  been  swallowed,  but  that  the  corrosion  of  the  oesopha¬ 
gus,  stomach,  and  intestines  depended  on  natural  causes  ! 

The  case  related  by  Dr.  Chowne  establishes  also  another  impor¬ 
tant  fact,  namely,  that  symptoms  are  immediately  perceived,  although 
the  mouth  may  not  be  chemically  corroded  by  the  poison.  The  woman 
felt  strangled  so  soon  as  the  acid  had  reached  her  throat. 

Page  254.  Recovery  from  large  doses  of  oxalic  acid. — Another  case 
has  been  lately  published  by  Dr.  Barham,  in  which  a  woman,  get.  37, 
swallowed  an  ounce  of  oxalic  acid,  and  recovered  in  about  eleven  days. 
Ten  minutes  after  taking  the  poison  she  vomited  copiously.  There 
was  coldness  of  the  surface,  followed  by  tenderness  of  the  abdomen, 
frequent  vomiting  and  delirium ;  but  the  whole  of  these  symptoms 
disappeared  gradually.  (Prov.  Med.  Jour.  Oct.  6,  1847,  p.  544.) 

Page  268.  Poisoning  by  vinegar. — A  case  has  been  recently  pub- 
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lished  by  Dr.  David,  of  Montreal,  in  which  it  is  alleged  a  woman 
swallowed  a  quart  of  common  vinegar  with  suicidal  intention.  When 
seen,  three  hours  afterwards,  she  was  covered  with  a  cold  perspiration  ; 
trembling  from  head  to  foot;  countenance  wild ;  pupils  dilated; 
breathing  hurried  and  laborious  ;  pulse  96,  and  full ;  abdomen  much 
distended,  and  great  pain  at  the  scrobiculus  cordis.  She  had  no  pain 
or  constriction  in  the  throat  or  fauces,  but  suffered  from  intense 
thirst, — to  relieve  which  she  had  drunk  large  quantities  of  cold  water. 
There  were  slight  efforts  at  vomiting:  she  was  unconscious  of  all 
around  her.  An  emetic  of  sulphate  of  zinc  was  given,  followed  by 
carbonate  of  magnesia.  The  liquid  ejected  from  the  stomach,  smelt 
strongly  of  vinegar.  In  about  sis  hours  the  symptoms  had  abated, 
and  the  woman  ultimately  did  well.  (Dublin  Med.  Press,  Oct.  13, 
1847,  p.  284.) 

Page  281.  Doses  of  the  iodide  of  'potassium. — This  salt  has  been 
given  in  very  large  doses  in  cases  of  syphilis,  without  producing  any 
serious  consequences.  M.  Payen  has  prescribed  as  much  as  sixty 
grains  a  day,  while  Ricord  has  carried  the  dose  to  one  hundred  and 
thirty-five  grains  a  day.  Some  information  on  this  subject  will  be 
found  in  the  British-American  Journal,  July,  1847,  page  69. 

Page  317.  Is  arsenic  an  accumulative  poison ? — A  case  has  been 
lately  published  by  Dr.  Hooper,  which  is  of  some  interest  in  reference 
to  this  question.  (Med.  Times,  Aug.  21,  1847.)  A  gentleman, 
set.  54,  afflicted  with  palsy,  was  recommended  by  his  physician  to  take 
arsenic  medicinally.  He  took  five  minims  three  times  a  day,  and 
continued  this  practice  from  October  to  the  24th  of  the  following 
June,  when  he  consulted  Dr.  Hooper  respecting  an  attack  of  ophthal¬ 
mia.  He  was  at  once  ordered  to  discontinue  the  arsenic.  Dr.  Hooper 
calculated  that  in  eight  months  and  a  half  this  gentleman  had  swallowed 
in  small  doses  no  less  than  sixty-four  grains  of  arsenious  acid  !  i.  e., 
enough  to  kill  thirty  adult  persons.  If  arsenic  were  really  possessed 
of  accumulative  properties,  it  does  not  appear  probable  that  the  patient 
would  have  survived  for  so  long  a  period.  The  poison  was  probably 
eliminated  so  rapidly,  that  but  a  small  quantity  was  retained  at 
any  time  within  the  system.  It  was  quite  sufficient,  however,  to 
produce  that  peculiar  train  of  symptoms  indicative  of  chronic  poi¬ 
soning  by  arsenic  : — i.  e.,  headache,  drowsiness,  nausea ;  an  in¬ 
expressible  feeling  of  languor  and  prostration;  pulse  90  to  100; 
increased  paralysis ;  muscular  tremors  affecting  the  lower  jaw,  back, 
neck,  and  arms;  ophthalmia,  accompanied  by  oedema  of  the  con- 
junctivee  and  erythema  of  the  face;  want  of  sleep,  and  irritation  of  the 
fauces,  larynx,  and  trachea.  Under  these  symptoms  the  patient 
gradually  sank,  and  died  on  the  13th  September. 

We  have  here  all  the  characters  of  slow  poisoning  by  arsenic,  indi¬ 
cated  by  wasting  fever  and  general  derangement  of  the  bodily  func¬ 
tions.  The  effects  of  the  Aqua  Toffana  were  very  similar  to  these. 
Individuals  to  whom  this  liquid  was  administered  died  without  the 
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slightest  suspicion  of  the  cause  of  death  being  excited.  The  case  proves, 
what  was  disputed  in  that  of  Lacoste , — i.  e.  that  arsenic,  given  in  small 
doses,  does  not  accumulate  in  the  system,  and  then,  without  any  in¬ 
crease  of  dose,  suddenly  give  rise  to  all  the  well-marked  symptoms 
of  acute  poisoning.  An  occurrence  of  violent  symptoms  of  alvine  irri¬ 
tation  would  always  justify  the  inference  that  another  and  a  larger  dose 
had  been  taken  shortly  before.  It  would  be  advisable  in  these  cases  to 
collect  the  mine  of  the  patient  for  several  successive  days,  and  then 
submit  it  to  analysis.  This  might  be  easily  done,  and  a  diagnosis 
obtained  without  any  suspicion  being  excited  in  the  mind  of  the 
administrator. 

Page  341.  The  ammonio -sulphate  of  copper  as  a  test  for  arsenic . — 
The  various  methods  of  identifying  the  precipitate  as  arsenite  of 
copper  have  been  fully  explained  in  the  text.  It  has  been  lately  an¬ 
nounced  by  Dr.  Cattell,  (Lancet,  Oct.  9,  1847,  p.  386),  “  that  prussiate 
of  potash  constitutes  an  excellent  test  for  arsenite  of  copper,  with 
which  it  strikes  a  blood-red  colour.  This  statement  wras  also  publicly 
made  at  an  inquest  lately  held  in  Cambridgeshire.  According  to  my 
observation,  the  prussiate  of  potash  is  a  test  for  oxide  of  copper ,  and 
not  for  arsenite  of  copper.  Thus  the  subchloride,  the  subacetate,  and 
other  insoluble  salts  of  copper  are  equally  turned  red  by  the  supposed 
test.  Hence  it  cannot  enable  us  to  distinguish  the  arsenite  from  the 
other  insoluble  salts  of  copper. 

Page  347. — Deposits  of  arsenic  and  antimony. — In  addition  to  the 
process  described  in  the  text,  it  may  be  proper  to  state  that  various 
other  methods  have  been  proposed  to  distinguish  arsenical  from  anti- 
monial  deposits  obtained  by  Marsh’s  apparatus.  This  is  the  more 
necessary,  since  at  some  recent  trials,  questions  on  the  subject  have 
been  put  to  scientific  witnesses.  The  following  is  an  extract  from 
the  evidence  of  Mr.  H.  H.  Watson  in  the  case  of  the  Queen  v.  Johnson , 
Liverpool  Lent  Assizes,  1847.  The  examination  turned  upon  the 
detection  of  arsenic  in  the  tissues  by  Marsh’s  process  : — “  I  tried  ex¬ 
periments  with  the  metallic  deposits,  by  applying  chloride  of  lime  to 
those  obtained  by  Marsh’s  process  on  glass  and  porcelain,  which 
removed  them.  That,  together  with  the  other  results,  indicates  that 
the  metallic  deposit  is  not  antimony,  and  that  it  is  arsenic.  Prom  my 
own  experience  and  knowledge  I  should  say  it  was  arsenic,  though  I 
cannot  say  chloride  of  lime  will  not  remove  other  substances  besides 
arsenic.  It  will  not  remove  antimony.  I  also  exposed  some  of  these 
metallic  deposits  on  glass  to  a  temperature  ranging  from  355  to  565 
degrees,  by  which  they  were  volatilized  and  left  the  glass.  This  is  another 
proof  that  the  metal  is  not  antimony,  but  arsenic  ;  antimony  does  not 
volatilize  at  the  temperature  mentioned,  but  remains  permanent,  while 
it  is  one  of  the  properties  of  arsenic  to  become  volatilized  at  that  tem¬ 
perature.  Some  of  the  slips  of  copper  on  which  I  had  got  a  strong 
steel-like  metallic  deposit  by  Reinsch’s  test,  were  exposed  to  heat  in  a 
glass  tube :  —  the  metallic  deposit  became  oxidized,  and  deposited 
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itself  higher  up  in  the  tube.  That  oxide  I  afterwards  boiled  in  some 
distilled  water,  and  tried  again  with  the  ammoniacal  nitrate  of  silver, 
ammoniacal  sulphate  of  copper,  and  sulphuretted  hydrogen,  and  they 
gave  the  same  precipitates  as  before,  from  which  I  concluded  that  the 
water  contained  arsenious  acid.  I  have  no  doubt  that  the  body  I  saw 
exhumed,  contained  arsenic.  I  cannot  say  how  much — perhaps  not 
more  than  a  grain,  if  so  much,  in  the  nineteen  ounces  of  intestines 
I  operated  upon.”  There  can  be  no  doubt  from  this  statement  that 
arsenic  wras  clearly  and  satisfactorily  detected.  In  reference  to  this 
evidence  on  the  distinction  between  arsenic  and  antimony,  the  learned 
judge  made  the  following  remarks  in  his  charge  to  the  jury :  “  the  ap¬ 
plication  of  chloride  of  lime  proved  that  the  metallic  substance  found 
in  the  body  was  not  antimony  because  it  vanished,  but  it  did  not  prove 
that  it  was  arsenic,  because  that  test  might  apply  to  some  other  sub¬ 
stance.  It  is  a  negative  test  as  to  antimony,  but  it  is  an  affirmative 
test  as  to  arsenic  or  some  other  metallic  substance .”  I  would  beg  to 

observe  that  there  is  here  a  complete  misapprehension  as  to  the  appli¬ 
cation  of  the  test.  The  real  point  to  be  considered,  is  not  as  repre¬ 
sented  by  his  lordship,  what  other  metallic  substance  besides  arsenic 
will  or  will  not  be  dissolved  by  chloride  of  lime,  but  what  other 
metallic  substances  there  are  besides  antimony  which  will  combine 
with  hydrogen  to  form  an  inflammable  gas  and  become  deposited  on 
glass  in  a  form  to  be  mistaken  for  arsenic  !  The  object  of  the  analyst 
is  to  draw  a  clear  distinction  between  these  two  metals ,  which  alone  are 
deposited,  and  are  likely  to  be  confounded  in  the  preliminary  process. 
He  may  hold  himself  perfectly  indifferent  as  to  the  effects  of  chloride 
of  lime,  or  any  of  the  processes  used  for  this  distinction,  upon  all  other 
bodies  in  chemistry.  When  it  is  proved  that  there  is  any  metal 
besides  arsenic  and  antimony,  which  can  be  thus  deposited  on  glass 
from  Marsh’s  apparatus,  it  will  then  be  time  to  consider  how  far  the 
process  employed  may  be  safely  trusted.  This  mode  of  placing  the 
facts  before  the  jury,  could  lead  to  no  other  inference  than  that  the 
substance  which  was  conclusively  proved  to  be  arsenic,  (by  the  use  of 
chloride  of  lime,  taken  together  with  its  mode  of  deposition )  was 
not  arsenic ,  but  that  it  might  have  been  “  some  other  metallic  sub¬ 
stance.”  Thus  the  evidence  of  the  presence  of  the  poison,  which  to 
all  chemists  must  be  clear  and  satisfactory,  was  placed  under  a  degree 
of  doubt  which  a  proper  and  scientific  view  of  the  facts  does  not  warrant ! 

M.  Cottereau  gives  the  following  summary  of  the  numerous  pro¬ 
cesses  which  are  open  to  the  analyst  for  making  a  chemical  distinc¬ 
tion  between  these  deposits.  (Journal  de  Chimie,  1846,  330.) 

1.  The  action  of  Heat ,  which  volatilizes  the  arsenical  stain  with  a 
garlic  odour,  while  the  antimonial  stain  is  fixed.  [This  is  not  a  satis¬ 
factory  method  when  the  deposits  are  small.] 

2.  The  action  of  Chloride  (hypochlorite)  of  soda ,  or  chloride  of 
lime.  This  dissolves  the  arsenical  but  leaves  unchanged  the  anti¬ 
monial  deposit.  This  method  was  first  suggested  by  Bischoff. 
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3.  The  action  of  cold  nitric  add ,  and  the  application  of  nitrate  of 
silver  or  sulphuretted  hydrogen  gas  to  the  residue  obtained  by  eva¬ 
porating  the  acid  liquid  to  dryness.  [This  is  the  plan  recommended 
in  the  text,  nitromuriatic  being  substituted  for  nitric  acid ;  and  nitrate 
of  silver  being  employed  as  the  test.  The  operation  may  be  com¬ 
pleted  in  less  than  three  minutes,  and  the  results  are  free  from  any 
chemical  objection.] 

4.  The  action  of  Iodine  vapour,  which  causes  the  arsenical  deposit  to 
disappear,  the  iodide  of  arsenic  being  subsequently  indicated  by  a  deep 
yellow  colour  from  the  action  of  a  current  of  sulphuretted  hydrogen 
gas  upon  the  residue.  [This  method  was  first  proposed  by  Lassaigne.] 
The  experiment  may  be  conveniently  performed  by  inverting  a  watch- 
glass,  holding  the  suspected  stain,  over  another  containing  a  few  grains 
of  iodine.  The  vapour  at  common  temperatures  produces  with  arsenic 
a  deep  citron-yellow  coloured  compound,  iodide  of  arsenic, — while  the 
autimoniai  stain  under  similar  circumstances,  is  turned  of  a  deep  orange 
or  vermilion  red  colour.  It  has  been  further  suggested  by  Lassaigne 
that  hydriodic  acid  containing  iodine,  or  an  alcoholic  solution  of 
iodine,  immediately  dissolves  the  arsenical  stain,  leaving  a  yellow  de¬ 
posit  on  evaporation,  while  with  antimony  there  is  no  immediate 
action, — the  stain  is  slowly  dissolved,  and  leaves,  by  evaporation,  a 
vermilion  red  coloured  residue.  (Journal  de  Chimie,  1846,  p.  16.) 
According  to  my  experiments  this  process  is  unsatisfactory :  the 
results  are  slow,  and  they  have  after  all  only  a  relative  value. 

5.  The  action  of  Hydrosulphuret  of  ammonia ,  which  dissolves  the 
antimonial  deposit  and  often  detaches  that  of  arsenic  in  scales.  [This 
is  a  useful  test,  because  it  has  a  direct  action  on  antimony.]  Dr.  Guy 
has  recently  suggested  that  the  mixture  should  be  evaporated,  when, 
if  the  stain  be  antimony,  the  residue  will  be  orange-red :  if  arsenic, 
yellow.  (Med.  Times,  July  17, 1847,  411.)  Care  must  be  taken  not 
to  use  an  alkaline  persulphuret ;  for  the  excess  of  sulphur  left  on  eva¬ 
poration  gives  a  yellow  colour  with  an  antimonial  stain.  In  employing 
this  process  it  is  always  advisable  to  test  the  coloured  residue.  The 
sesquisulphuret  of  antimony  is  dissolved  by  strong  muriatic  acid,  and 
not  by  ammonia, — that  of  arsenic  by  ammonia  and  not  by  muriatic 
acid.  (See  pages  342, 488.)  Further,  the  muriatic  solution  of  antimony 
added  to  water  produces,  under  proper  precautions,  a  white  precipitate 
of  subchloride  of  antimony.  (See  page  492.) 

6.  The  action  of  Chlorine ,  which  causes  the  arsenical  stain  to  dis¬ 
appear, — the  deposit  being  again  rendered  yellow  by  a  current  of  sul¬ 
phuretted  hydrogen.  [This  is  not  satisfactory,  because  the  chlorine  of 
the  chloride  of  arsenic  may  cause  a  separation  of  sulphur.] 

7.  M.  Cottereau  recommends,  in  preference  to  all  these  methods, 
the  exposure  of  the  stain  to  the  vapour  of  Phosphorus.  This  may  be 
done  by  cutting  the  phosphorus  in  small  pieces  and  employing  it  like 
iodine.  (See  4,  supra.)  In  a  few  hours  the  arsenical  stain  entirely 
vanishes, — that  of  antimony  remains.  Heat  accelerates  the  action, 
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and  arsenic  may  be  detected  in  the  residue  by  a  current  of  sulphuretted 
hydrogen  gas.  [This  difference  of  action  here  described  is  very  ap¬ 
parent,  but  it  requires  some  hours.] 

8.  M.  Boutigny  advises  that  the  following  points  should  be  suc¬ 
cessively  observed  in  order  to  identify  an  arsenical  stain  : — 1,  its  iron- 
grey  lustre ;  2,  its  solution  in  diluted  nitric  acid  by  heat ;  3,  the  for¬ 
mation  of  a  yellow  sulphuret  by  sulphuretted  hydrogen ;  4,  by  this 
sulphuret  forming  a  colourless  solution  with  ammonia ;  5,  by  its  being 
again  turned  yellow  on  touching  it  with  muriatic  acid.  This  experi¬ 
ment  may  be  performed  by  throwing  the  ammoniacal  solution  on  a 
red-hot  platina  capsule,  so  as  to  produce  the  spheroidal  condition  ; 
6,  the  alliaceous  odour.  (Journal  de  Chimie,  1846,  page  10,  and 
page  446.) 

For  reasons  already  assigned,  the  process  which  appears  to  me  pre¬ 
ferable  for  simplicity,  rapidity,  and  certainty,  is  that  described  in  the 
text  (p.  491,  347),  and  under  3.  It  answers  as  well  when  the 
analyst  has  to  deal  with  a  mixed  stain  of  arsenic  and  antimony,  (a 
difficulty  left  untouched  in  most  of  the  above  methods),  as  with  a  stain 
of  either  metal  separately. 

Page  361.  Orfila  s  new  process  for  arsenic  in  the  tissues. — The 
method  lately  proposed  by  Orfila  consists  in  bruising  up  about  eight 
ounces  of  the  liver,  or  other  organ,  with  a  sufficient  quantity  of  water 
to  make  the  whole  perfectly  liquid.  A  strong  current  of  chlorine  gas 
is  then  passed  into  the  liquid,  for  seven  or  eight  hours.  A  kind  of 
frothy  coagulum  of  animal  matter  is  thereby  formed  :  this  is  allowed 
to  subside,  and  in  about  twelve  hours  the  supernatant  liquid  is  filtered 
off,  boiled  to  expel  the  excess  of  chlorine,  and  then  examined  by 
Marsh’s  apparatus.  If  well-marked  arsenical  deposits  be  not  pro¬ 
cured,  the  solid  residue  is  decomposed  by  boiling  with  strong  nitric 
acid,  and  the  whole  of  the  arsenic  is  then  obtained  in  the  evaporated 
residue,  as  arsenic  acid  :  this  may  be  dissolved  in  distilled  water  and 
tested.  One-third  of  the  liver  of  the  Duke  of  Praslin  gave,  by  this 
method,  an  abundance  of  arsenic. 

In  the  official  analysis  in  the  case  of  the  Duke  of  Praslin,  this  pro¬ 
cess  was  pursued ;  but  concentrated  and  pure  sulphuric  acid  was  em¬ 
ployed  to  destroy  the  chlorinated  organic  matter,  instead  of  nitric  acid, 
as  recommended  by  Orfila.  It  was  remarked  that  the  addition  of 
sulphuric  acid  caused. an  abundant  evolution  of  muriatic  acid  vapour 
and  of  sulphuretted  hydrogen  gas.  (Ann.  d’Hyg.  Oct.  1847,  404.) 

I  find  it  very  difficult  to  reduce  the  liver  to  a  pulp  with  water ;  but 
by  cutting  the  organ  into  fine  pieces,  the  chlorine  converts  the  whole 
into  a  soli,  white,  pasty  mass,  and  fixes  the  arsenic  at  once  as  arsenic 
acid.  This  appears  to  me  to  be  the  chief  advantage  of  the  new  plan. 

Page  368.  Arsenic  in  the  earth  of  cemeteries. — The  earth  of  the 
churchyard  in  which  Johnson  was  buried  has,  since  the  remarks  in 
the  text  were  written,  been  analysed  by  Mr.  Watson.  This  gentle¬ 
man  informs  me  that  he  procured  a  pound  of  earth  at  the  depth  of 
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two  yards  (the  depth  of  Johnson’s  grave),  and  at  the  distance  of  two 
and  a  half  yards  from  the  foot  of  the  grave,  and  submitted  it  to  ana¬ 
lysis  by  a  process  similar  to  that  described.  The  result  was,  that  no 
trace  of  arsenic ,  either  in  a  soluble  or  insoluble  form,  was  discovered. 
The  prisoner  appears  to  have  been  acquitted  chiefly  on  the  assumption 
that  the  earth  did  not  only  contain  arsenic,  hut  that  this  arsenic  was 
in  a  state  to  be  dissolved  by  rain  water,  and  washed  into  .  the  body  ! 
A  few  questions  put  to  the  witness  who  made  the  analysis,  would  have 
shown  that  this  was,  under  the  circumstances,  an  inadmissible  as¬ 
sumption.  Although  the  evidence  of  Mr.  Watson  was  so  materially 
affected  by  the  result,  no  questions  were  put  to  him  on  the  subject 
either  by  the  learned  judge  or  counsel.  The  quantity  of  arsenic  found 
in  the  body  was  small,  but  absorbed  arsenic  is  never  found  excepting 
in  small  quantity  (see  p.  136) ;  and  in  Johnson’s  case,  as  in  all  others, 
the  analysis  was  limited  to  the  clear  demonstration  of  the  presence  of 
the  poison.  A  portion  of  the  soft  parts  (nineteen  ounces)  only  was 
examined ;  and  it  cannot  be  regarded  as  indispensable  to  chemical 
evidence,  that  every  molecule  of  poison  contained  in  every  organ  and 
tissue  of  the  body,  should  be  extracted  on  these  occasions.  The  soft 
tissues  not  examined,  in  the  case  of  Johnson,  probably  contained  just 
the  same  proportion  of  arsenic  as  those  which  were  analysed ;  al¬ 
though  the  Court  appears  to  have  adopted  the  view  that  there  was  no 
more  arsenic  in  the  whole  body  than  that  produced  from  less  than  a 
pound  and  a  half  of  the  viscera  ! 

Arsenic  is  contained  in  nearly  all  specimens  of  brass  and  iron ;  and 
when  nails  of  these  metals  are  used  for  coffins,  it  would  be  just  as  reason¬ 
able  to  assume  that  the  poison  found  in  an  exhumed  body,  was  derived 
from  them,  as,  under  the  circumstances  proved  in  this  case,  that  it  was 
derived  from  the  earth  around  the  grave.  In  reference  to  Mr.  Wat¬ 
son’s  exclusion  from  Court,  I  have  been  since  informed  by  this  gentle¬ 
man,  that  before  the  trial,  it  was  ordered  that  no  witnesses  should  be 
allowed  to  be  in  Court  until  called  for ;  and  as  no  special  exception 
was  made  in  his  favour,  he  did  not  think  himself  justified  in  entering. 

Page  382.  Poisoning  by  the  vapour  of  mercury. — Although  metallic 
mercury  is  not  poisonous,  yet  when  it  is  respired  in  the  state  of  fine 
vapour,  it  enters  the  body  through  the  lungs,  and  is  then  capable  of 
producing  serious  symptoms,  and  even  death.  Mercury  may  pass 
into  vapour  at  all  temperatures  : — at  about  80°  it  is  rapidly  diffused 
in  the  most  finely  divided  state,  a  fact  illustrated  in  the  Daguerreo¬ 
type  art  by  its  deposition  on  polished  silver.  In  all  the  trades  in  which 
mercury  is  handled,  it  may  thus  penetrate  into  the  system  by  slow 
degrees.  The  chronic  effects  are  manifested  by  tremors  and  paralysis 
of  the  limbs, — a  state  called  shaking  palsy, — vertigo,  loss  of  memory, 
disturbance  of  the  intellectual  faculties,  salivation  and  ulceration  of 
the  mouth,  colic,  general  emaciation,  and  death.  A  blue  liue,  as  in 
chronic  poisoning  by  lead,  may  be  found  around  the  edges  of  the  gums. 
Water-gilders,  and  the  manufacturers  of  looking-glasses,  barometers. 


MERCURIAL  VAPOURS.  TESTS  FOR  LEAD. 


833 


and  thermometers,  are  very  subject  to  these  disorders.  The  frequent 
contact  of  mercury  with  the  hands,  may  suffice  to  produce  them  in  a 
modified  degree.  A  singular  medico-legal  case,  in  reference  to  the 
noxious  effects  of  mercurial  vapour,  is  reported  by  M.  Chevallier. 
(Ann.  d’Hyg.  1841,  i.  389.)  It  was  alleged,  in  this  case,  that  two 
children  had  suffered  seriously  in  health,  in  consequence  of  the  distil¬ 
lation  of  mercury  being  carried  on  in  an  apartment  below  that  in 
which  they  lived.  They  had  general  tremors  and  other  symptoms 
indicative  of  mercurial  action;  but  there  was  no  salivation.  It 
has  been  remarked  that  those  who  are  subject  to  the  shaking  palsy  are 
not  very  liable  to  become  salivated.  M.  Chevallier  detected  mercury 
in  the  dust  of  the  apartments  on  all  the  floors  of  the  house ;  and  his 
conclusion  was,  that  the  disordered  health  of  the  children  was  cer  ¬ 
tainly  due  to  these  mercurial  emanations. 

One  of  the  most  remarkable  instances  of  the  noxious  effects  of  mer¬ 
curial  vapour,  was  observed  in  the  case  of  the  Triumph,  while  convey¬ 
ing  a  cargo  of  quicksilver  off  Cadiz,  in  April  1809.  By  some  acci¬ 
dent  the  leathern  bags  containing  the  metal  burst,  and  three  tons  of 
quicksilver  were  dispersed  through  the  vessel.  The  crew  soon  began 
to  suffer  from  salivation,  partial  paralysis,  and  disorders  of  the  bowels. 
In  three  weeks  no  less  than  two  hundred  men  were  salivated.  Two 
men  died  from  excessive  salivation  :  one  had  previously  lost  his  teeth, 
and  his  cheeks  were  in  a  gangrenous  condition :  the  other  had  also 
lost  the  whole  of  his  teeth,  the  greater  part  of  his  tongue,  and  at  the 
time  of  his  death  the  lower  lip  was  in  a  state  of  gangrene.  The  inte¬ 
rior  of  the  ship  was  covered  with  a  black  powder,  and  the  copper 
bolts  were  mercurialized.  The  vapour  proved  fatal  to  the  animals 
on  board ;  for  nearly  all  the  poultry,  sheep,  pigs,  mice,  goats,  cats  and 
dogs,  and  even  a  canary  bird,  died  from  its  influence.  (Paris,  Med. 
Jur.  ii.  461.) 

Great  danger  is  always  to  be  apprehended  when  any  operations 
with  metallic  mercury  are  carried  on  in  small  and  ill- ventilated  apart¬ 
ments,  heated  to  a  temperature  above  70°.  The  best  test  for  the 
detection  of  these  vapours,  is  the  suspension  of  a  piece  of  pure  gold 
leaf  in  the  apartment.  If  mercury  be  present  this  will  become  slowly 
whitened  by  amalgamation. 

Page  437.  Iodide  of  potassium  as  a  test  for  lead. — A  statement  has 
been  lately  circulated  in  some  of  the  medical  journals,  that  this  salt  is 
an  unsatisfactory  test  for  lead,  because  it  has  the  property  of  redissolving 
the  vellow  iodide  of  lead.  The  facts  stated  in  the  text,  will  show  that 
it  will  without  difficulty  detect  a  very  small  portion  of  acetate  of  lead  ; 
and  at  page  440,  a  case  is  mentioned,  where  minute  traces  of  lead  were 
easily  detected  in  the  incinerated  liver  by  the  aid  of  this  test.  Mr. 
Herapath,  Jun.  states,  that  a  small  quantity  of  acetic  acid  added  to  the 
liquid,  increases  its  power  as  a  reagent.  I  do  not  find  that  it  possesses 
any  perceptibly  solvent  action  on  the  precipitate  in  neutral  solutions 
at  common  temperature  ;  but  if  the  iodide  of  potassium  contain  any 
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potash  or  carbonate  of  potash,  or  if  the  salt  of  lead  be  diffused  through 
a  large  quantity  of  water,  or  dissolved  in  strong  muriatic  acid,  the 
precipitate  will  either  not  he  produced,  or  it  will  be  formed  and  imme¬ 
diately  redissolved.  The  iodide  of  lead  is  to  a  certain  extent  soluble 
in  boiling  water,  and  even  when  it  is  not  entirely  dissolved,  its  yellow 
colour  is  destroyed  at  212°. 

Page  448.  Blueness  of  the  gums  in  poisoning  by  lead. — In  the  text 
it  is  stated  that  mercurial  preparations  cause  this  appearance  at  the 
edges  of  the  gums.  Dr.  Branson,  of  Sheffield,  has  observed  a  similar 
blue  line  in  patients  taking  'Nitrate  of  silver  ;  and  he  considers  it  a 
fair  criterion  of  the  introduction  of  this  metal  into  the  system,  so  as  to 
render  it  a  means  of  avoiding  discolouration  of  the  skin. 

Page  484.  Fatal  effects  of  tartar  emetic  upon  young  children. — The 
facts  mentioned  in  the  text,  as  resulting  from  the  experience  of  Mr. 
Noble  and  Mr.  Goodlad,  have  been  recently  confirmed  by  the  observa¬ 
tions  of  French  practitioners.  Three  quarters  of  a  grain  of  tartar- 
emetic  were  prescribed  for  a  slight  gastric  disorder,  in  the  case  of  an 
infant  recovering  from  measles.  The  child  died  in  an  hour.  A  similar 
dose  was  prescribed  for  another  child  of  the  same  parents :  violent 
vomiting  and  purging  supervened,  and  this  case  also  ended  fatally. 
In  a  third  instance  of  a  girl,  set.  4,  attacked  with  hooping  cough,  one- 
third  of  a  grain  given  in  divided  doses,  produced  very  alarming  effects, 
which  only  disappeared  by  discontinuing  the  medicine.  In  a  fourth 
case,  the  recovery  of  the  child  from  a  dose  of  tartar-emetic,  was  fol¬ 
lowed  by  desquamation  of  the  cuticle.  (Journal  de  Chimie,  Septembre 
1847,  471.)  It  is  unfortunate  that  the  particulars  of  these  cases  are 
not  more  fully  given.  , 

Page  527.  Recovery  from  a  large  dose  of  Croton  oil. — Dr.  Cowan 
quotes  the  following  case  of  poisoning  by  croton  oil  in  his  Retrospective 
address : — A  teaspoonful  was  administered  by  mistake  to  a  child  four 
years  old,  who  had  previously  eaten  a  hearty  meal  of  bread  and  milk. 
In  five  minutes  the  child  was  seized  with  violent  vomiting  and  purging, 
soon  followed  by  alarming  prostration.  Under  the  use  of  warm 
fomentations,  and  free  libations  of  milk  and  mucilage,  the  child  was 
convalescent  in  two  days.  (Prov.  Trans.  N.  S.  i.  121.)  The  recovery 
was  here  probably  due  to  the  oil  having  been  taken  on  a  full  stomach, 
and  to  early  vomiting.  Dr.  Cowan  states,  that  he  has  known  similar 
symptoms  follow  the  administration  of  half  a  drop  to  an  adult. 

Page  533.  Foisoned  bread. — A  case  is  mentioned  in  the  Gazette 
Medicale,  (4  Septembre,  1847),  in  which  a  large  quantity  of  brown 
bread,  baked  two  days  previously,  spontaneously  acquired  unwholesome 
properties  by  the  rapid  growth  in  it  of  a  peculiar  kind  of  fungus — the 
Oidium  Aurantiacum.  The  unwholesome  portions  were  indicated  by 
large  white  patches  contrasting  strongly  with  the  brown  colour.  These 
patches  had  the  nauseous  odour  of  poisonous  fungi,  and  became  yellow 
when  heated  to  about  114°.  The  appearance  of  the  bread  led  to  its 
being  rejected  as  food. 
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Page  543.  Post-mortem  appearances  in  poisoning  by  cantharides. — 
A  lunatic,  set.  45,  swallowed  by  mistake  lialf  an  ounce  of  cantharides- 
plaster  containing  two  drachms  of  the  powder.  Remedies  were  imme¬ 
diately  applied.  In  about  two  hours  the  whole  of  the  mucous  mem¬ 
brane  of  the  mouth  was  red,  and  covered  with  small  blisters.  In 
seven  hours  there  was  great  coldness  of  the  surface,  with  imperceptible 
pulse.  The  urine  passed  was  mixed  with  blood.  Death  took  place  in 
twenty-four  hours.  On  inspection,  the  vessels  of  the  brain  were  found 
gorged  with  blood,  and  a  quantity  of  serum  was  effused  in  the  ven¬ 
tricles  and  between  the  convolutions.  The  heart  and  lungs  were 
healthy.  The  internal  surface  of  the  stomach  was  covered  with  red 
points  interspersed  with  ecchymosis,  in  the  centre  of  which  w'as  seen 
an  adhering  particle  of  the  powder  of  cantharides.  The  intestines 
were  healthy,  but  the  kidneys  were  red  and  gorged  with  blood.  The 
left  ureter  internally  was  of  a  very  red  colour.  The  bladder  was 
thickened,  and  the  mucous  coat  injected  with  blood.  (Ed.  M.  and  S.  J. 
Oct.  1844,  p.  563.) 

Page  568.  Hydrophobia  from  disease. — Hydrophobia  is  a  symptom 
which  is  occasionally  met  with  in  certain  cases  where  there  can  be  no 
suspicion  of  the  individual  having  been  inoculated  by  the  poison  of 
rabies.  Mr.  Stafford  describes  a  case  of  tetanus  from  an  accidental 
injury  to  the  foot,  in  which  hydrophobia  was  one  of  the  most  pro¬ 
minent  symptoms.  The  case  speedily  proved  fatal.  (Med.  Gaz. 
xxxv.  827.) 

Incubation  of  the  poison  of  rabies. — In  the  text  it  is  stated  that 
the  longest  ascertained  period  at  which  hydrophobia  has  appeared  after 
the  bite  of  a  dog  was  twelve  months.  Mr.  Allan  has  since  published 
an  interesting  report  of  a  fatal  case,  in  which  the  symptoms  did  not 
manifest  themselves  until  thirteen  months  after  the  bite.  (Lancet, 
Oct.  16,  1847,  409.) 

Page  587.  Symptoms  resembling  narcotic  poisoning  in  disease  of 
the  kidneys. — Mr.  Corfe  has  reported  a  case  in  which  the  symptoms 
of  diseased  kidney  were  strikingly  similar  to  those  caused  by  opium. 
The  female  was  in  a  state  of  perfect  insensibility,  which  had  existed 
for  ten  hours  prior  to  her  admission  into  the  Middlesex  Hospital :  the 
pupils  were  contracted ,  and  there  was  convulsive  slow  breathing.  She 
died  in  four  hours  and  a  half.  There  was  strong  presumptive  evidence 
of  poisoning,  as  a  three-ounce  phial,  containing  laudanum,  was  seen  in 
her  possession  the  preceding  day,  and  could  not  then  he  found.  It 
was,  however,  proved  at  the  inquest  that  the  laudanum  had  been  used 
by  another  person  as  a  liniment,  and  that  the  deceased  could  not  have 
taken  any  portion  of  it.  The  inspection  showed  that  death  was  clearly 
due  to  granular  degeneration  of  the  kidney ;  and  on  inquiry  it  was 
ascertained  that  the  urine,  for  some  months  previously,  had  been 
strongly  albuminous.  (Med.  Times,  Oct.  9,  1847,  648.)  This  case 
conveys  an  important  lesson  on  diagnosis  in  narcotic  poisoning. 

Page  620.  Death  from  the  external  application  of  opium. — A 
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soldier,  set.  32,  was  attacked  with  phlegmonous  erysipelas  on  the  face 
and  outer  part  of  the  right  leg,  on  account  of  which  a  linseed  poul¬ 
tice,  moistened  with  fifteen  drops  of  laudanum,  was  applied  to  the  limb. 
Next  morning  he  was  found  in  a  state  of  deep  sopor :  the  eyelids 
tremulous  and  half-open,  pupils  contracted,  the  lips  distorted,  the 
muscles  of  the  face  affected  with  spasm,  and  those  of  the  limbs  with 
convulsions.  The  medical  attendant,  perceiving  a  strong  odour  of 
opium,  examined  the  bandages,  and  found  them  soaked  with  laudanum 
— the  hospital  servant  having  ignorantly  applied  nearly  an  ounce ! 
In  spite  of  treatment  the  convulsions  increased, — the  pulse  became 
more  feeble,  and  the  patient  died.  On  inspection  some  red  points 
were  seen  on  the  arachnoid :  a  strong  opiate  odour  was  exhaled  from  all 
parts  of  the  body,  and  the  heart,  stomach,  and  brain,  were  healthy.  None 
of  the  poison  could  be  detected  in  the  blood.  (Ed.  M.  and  S.  J.,  xxix. 
450 ;  and  Journal  de  Chimie  Medicale,  Avril  1827.)  The  application 
of  opium  in  any  form  to  an  abraded  surface  of  skin,  is  liable  to  give  rise 
to  all  the  results  of  narcotic  poisoning. 

Page  646.  Effects  of  'prussic  acid  vapour. —  Since  the  remarks  were 
written,  a  case  of  poisoning  has  occurred  in  this  metropolis  (Oct.  29, 
1847),  involving  the  question  whether  the  vapour  of  Scheele’s  acid,  if 
respired,  would  destroy  life.  The  deceased  entered  a  druggist’s  shop, 
and  requested  to  be  shown  a  bottle  of  Scheele’s  prussic  acid.  He  sud¬ 
denly  attempted  to  snatch  the  bottle  from  the  hand  of  the  assistant : 
a  struggle  ensued,  during  which  a  portion  of  the  acid  was  spilled  over 
the  deceased’s  face,  and  over  the  coat  of  the  assistant.  The  deceased 
ran  into  a  neighbouring  shop,  and  died  in  about  a  quarter  of  an  hour. 
At  the  inquest  it  was  alleged  that  death  had  been  caused  by  the  vapour, 
owing  to  the  acid  having  been  spilled  over  the  deceased’s  face.  Of 
this,  however,  there  was  no  proof,  as  the  body  was  not  inspected  for 
the  inquest!  The  same  question  arose  in  a  case  of  poisoning  by  the 
essential  oil  of  almonds  (ante,  p.  714)  ;  but  in  that  instance  the  sus¬ 
picion  was  shown  to  be  unfounded,  by  the  discovery  of  the  poison  in 
the  stomach.  It  is  most  probable  that  a  sufficient  quantity  of  the 
acid  to  cause  death  was  in  this  instance  swallowed. 

Page  657.  External  application  of  prussic  acid. — The  facts  men¬ 
tioned  in  the  text,  will  suggest  a  caution  in  reference  to  the  medicinal 
employment  of  prussic  acid  locally.  It  is  sometimes  used,  and  with 
good  effect,  to  allay  the  violent  itching  which  attends  certain  diseases 
of  the  skin.  It  has  also  been  applied  to  the  os  and  cervix  uteri  for 
the  alleviation  of  pain.  As,  in  the  latter  case,  it  meets  a  highly  ab¬ 
sorbing  surface,  care  should  be  taken  so  to  regulate  the  proportion  of 
acid,  both  in  absolute  quantity  and  degree  of  dilution,  as  to  prevent 
the  possibility  of  danger.  Dilution  does  not  appear  to  make  so  much 
difference  as  absolute  quantity,  and  this  may  be  regulated  by  the 
known  fatal  dose.  (See  page  670.) 

Page  679.  The  odour  of  prussic  acid  in  the  stomach.  TawelTs 
case. — As  a  casual  statement,  made  by  Orfila,  was  represented  to  im- 
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ply  that  the  odour  of  bitter  almonds  (prussic  acid)  was  present  in 
the  cases  of  the  Parisian  epileptics,  and  that,  in  short,  the  odour  was 
never  absent  when  a  person  had  died  from  the  effects  of  the  poison,  I 
here  quote  Orfila’s  opinion  on  this  subject,  from  his  report  of  the  case 
of  M.  Pralet : — “  Quelle  foi  peut  on  ajouter  au  caractere  tire  de 
Podeur  d’amandes  ameres,  qu’aurait  repandu  le  cadavre  du  Sieur 
Pralet  (point  sur  lequel  on  est  loin  d’etre  d’accord),  lorsque  nous  voyons 
MM.  Marc,  Marjolin  et  Adelon  declarer,  que  nulle  partie  des  ca- 
davres  des  epileptiques  deBicetren’exhalaitl’odeur  d’amandes  ameres ; 
qu’il  en  etait  de  meme  chez  l’eleve  en  pharmacie  dont  j’ai  parle  ;  et 
que  nous  savons  a  ne  pas  en  douter,  qu’il  n  est  pas  rare  de  ne  pas 
reconnaitre  cette  odeur  dans  les  organes  des  animaux  empoisonnes  par 
1’acide  cyanhydrique  ?”  (Ann.  d’Hyg.  1841,  ii.  409.)  It  is  here  cir- 
cumstantially  stated,  upon  authority  which  Orfila  must  have  consi¬ 
dered  better  than  his  own,  that  no  odour  was  perceptible  in  the  bodies 
of  the  epileptics ;  that  none  was  perceived  in  another  case  to  which 
he  refers  ;  and  that  it  was  by  no  means  unusual  to  find  tbe  bodies  of 
animals,  poisoned  by  the  acid,  free  from  any  odour.  Coupled  with  the 
original  report  made  by  Orfila  in  1829,  this  must  betaken  as  conclu¬ 
sive  of  the  unfairness  of  the  imputation  thrown  upon  English  writers, 
that  they  had  misstated  the  facts,  and  misrepresented  Orfila’s  opinion. 

Page  695.  Alleged  spontaneous  production  of  prussic  acid. — Since 
the  remarks  in  the  text  were  written,  Dr.  Guerard  has  published  a 
translation  of  a  paper  by  me  on  the  sulphur-test  for  prussic  acid,  and 
appended  to  it  a  note  in  reference  to  the  spontaneous  formation  of 
prussic  acid  in  the  human  stomach.  (Ann.  d’Hyg.  Oct.  1847,  442.) 
He  states  that  M.  Eilhol  has  recently  ascertained  by  experiment,  that 
nearly  all  vegetable  substances  containing  nitrogen,  possess  the  pro¬ 
perty  of  transforming  amygdaline  to  essential  oil  of  bitter  almonds 
and  prussic  acid.  A  mixture  of  common  flour,  barley,  or  rye,  pro¬ 
duced  this  effect  in  five  or  six  hours ;  but  with  maize,  it  required  a 
period  of  three  or  four  days.  He  then  inquires  whether  the  stomach 
might  not  possibly  contain  the  materials  which  would  lead  to  this 
transformation ;  and  in  the  event  of  sudden  death  from  natural  causes, 
might  there  not  be  a  false  accusation  of  poisoning  by  prussic  acid  ? 

If  the  human  stomach  contained  any  substance  taken  as  food  or 
medicine,  from  which  prussic  acid  was  producible,  such  a  mistake 
might  occur ;  but  M.  Efihol’s  experiments  show  that  amygdaline  must 
be  present ;  and  this  peculiar  body  is  not  a  constituent  of  food.  It  is 
found  in  the  bitter  almond,  in  peach  kernels,  and  in  the  berries  and 
leaves  of  the  laurel.  If  these  substances  have  not  been  eaten  with  the 
food,  or  not  taken  in  sufficient  quantity  to  account  for  death,  no  mis¬ 
take  can  arise  :  if,  however,  they  have  been  taken,  then  the  case  re¬ 
solves  itself  into  one  of  poisoning  by  these  substances.  If  the  indi¬ 
vidual  has  swallowed  pure  amygdaline,  the  same  result  would  happen  ; 
but  the  real  force  of  this  objection  to  chemical  evidence,  is  not  to  pro¬ 
duce  prussic  acid  from  amygdaline,  but  to  produce  amygdaline  from 
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ordinary  food  or  by  common  putrefactive  fermentation.  It  is  as  easy  to 
conceive  that  prussic  acid  should  be  formed  in  the  stomach  at  once 
from  beef,  potatoes,  and  other  substances,  as  that  amygdaline  should 
be  derived  from  them.  It  may  be  proper  to  state  that  sweet  almonds 
and  common  nuts  contain  no  amygdaline ;  its  presence  is  indicated  by 
the  powerful  odour  of  the  essential  oil  on  trituration  with  water. 

Page  707-  The  quantity  of  prussic  acid  obtained  from  the  bitter 
ahnond. — This  became  a  material  question  in  a  case  of  suicide  which 
occurred  in  this  metropolis  in  November  1844.  A  man  was  found 
dead,  and  there  was  a  strong  odour  of  bitter  almonds  in  the  room  in 
which  his  body  was  discovered :  there  was  also  the  appearance  of  froth 
about  the  mouth  of  the  deceased.  On  inspection,  some  bitter  almonds 
in  an  undigested  state  were  found  in  the  stomach.  The  quantity 
of  prussic  acid  obtained  by  a  distillation  of  the  contents,  was  stated 
to  be  equal  to  one  drachm  of  the  common  acid  (P.  L.).  -  The  medical 
practitioner  is  reported  to  have  said,  that  this  acid  might  not  have 
been  taken  as  such,  but  derived  from  the  almonds.  The  anhydrous 
prussic  acid  obtained,  amounted  to  1'2  grains,  i.  e.  quite  enough  to 
destroy  life.  The  quantity  of  bitter  almonds  required  to  yield  this, 
according  to  the  calculation  in  the  text,  would  be  about  500  grains. 
The  weight  of  the  almonds  found  in  the  stomach  is  not  stated ;  but  it 
is  not  likely  that  so  many  could  have  been  eaten  as  to  produce  and 
leave  in  the  stomach  this  large  quantity  of  anhydrous  prussic  acid,  nor 
W'ould  this  account  for  the  odour  in  the  apartment.  It  is  highly  pro¬ 
bable  that  the  individual  destroyed  himself  with  prussic  acid,  having 
previously  eaten  some  bitter  almonds  in  order  to  conceal  the  odour  of 
the  poison. 

Page  772.  Foisoning  by  belladonna. — MM.  Bayard  and  Chevallier 
have  recently  reported  several  interesting  cases  of  poisoning  by  bella¬ 
donna.  Two  persons  swallowed  a  small  spoonful  of  the  extract  by 
mistake  for  that  of  juniper.  There  wras  speedily  indistinctness  of 
vision,  tottering  gait,  delirium,  incoherency,  hallucinations,  and  dila¬ 
tation  of  the  pupils.  In  one  there  was  a  great  deal  of  cerebral  ex¬ 
citement.  The  apothecary  to  whom  the  extract  was  taken,  tasted  it, 
and  soon  experienced  symptoms  which  led  to  a  suspicion  of  its  real 
nature.  Under  treatment  the  symptoms  of  poisoning  disappeared  in 
two  days ;  but  one  of  the  patients  died  on  the  seventh  day,  from  phle¬ 
bitis,  complicated  with  a  generally  diseased  condition  of  the  body. 
The  physical  and  physiological  properties  of  the  extract  indicated  that 
it  was  belladonna ;  but  the  attempt  to  procure  atropia  entirely  failed. 
A  portion  of  the  concentrated  extract  given  to  a  dog  caused  dilatation 
of  the  pupil  in  a  quarter  of  an  hour, —  an  index  of  the  rapidity  with 
which  atropia  is  absorbed.  In  a  second  case  a  young  man  swallowed 
an  infusion  of  two  drachms  of  the  leaves  of  belladonna.  In  about  an 
hour  he  found  great  difficulty  in  swallowing,  the  salivary  secretion 
was  suppressed,  and  objects  appeared  to  be  in  perpetual  motion  before 
him.  He  became  delirious ;  attempted  repeatedly  to  pass  his  urine, 
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but  could  not ;  and  for  an  hour  and  a  half  he  was  in  constant  motion, 
although  his  gait  was  unsteady.  The  muscles  of  his  face,  jaws,  and 
limbs  were  agitated  by  convulsive  twitchings  ;  the  pupils  were  ex¬ 
cessively  dilated,  and  there  were  singular  hallucinations.  There  was 
neither  nausea,  vomiting,  nor  diarrhoea.  Emetics,  enemata,  and 
venesection  were  resorted  to ;  and  the  next  morning  he  awoke  as  if 
from  a  dream,  complaining  of  a  feeling  of  lassitude. 

A  woman  swallowed,  on  an  empty  stomach,  a  drachm  of  the 
extract.  She  then  took  some  food.  No  symptoms  appeared  for  three 
hours .-  they  then  came  on  suddenly.  When  seen  an  hour  afterwards, 
she  could  not  stand ;  there  was  trembling  of  the  limbs,  with  con¬ 
vulsive  motions ;  a  nervous  laugh  and  incoherent  speech.  The  pupils 
were  much  dilated,  and  great  lassitude  followed  this  stage  of  excite¬ 
ment.  Under  treatment  she  recovered  in  twelve  hours.  (Ann.  d’Hyg. 
Oct.  1847,  413.) 

Atropia. — The  reader  will  perceive  that  I  have  mentioned  no  tests 
for  the  presence  of  this  alkaloid.  It  is  described  in  some  chemical 
works  as  yielding  a  white  precipitate  with  tannin,  and  yellow  precipi¬ 
tates  with  the  chlorides  of  gold  and  platina.  These,  however,  have 
no  pretension  to  the  name  of  tests.  Tannin  precipitates  the  solutions 
of  all  the  alkaloids,  and  the  chlorides  of  gold  and  platina  give  yellow 
precipitates  with  the  solutions  of  strychnia  :  hence,  there  is  nothing 
peculiar  in  their  action  upon  atropia.  The  only  indication  of  the 
presence  of  atropia  is  that  derived  from  the  action  of  its  solutions 
in  causing  dilatation  of  the  pupil ;  but  this  property  is  by  no  means 
peculiar  to  it. 

We  are  still  in  want  not  only  of  simple  processes  for  the  separation 
of  most  of  the  alkaloidal  poisons,  but  also  of  chemical  tests  to  deter¬ 
mine  their  nature  when  separated.  It  has  been  too  much  the  practice 
with  respect  to  these  poisons,  to  assume  that  any  reagent  which  causes 
a  precipitate,  or  change  of  colour,  becomes  a  test :  but  there  cannot  be 
a  greater  fallacy.  So  long  as  such  speculations  are  confined  to  books, 
this  mistake  is  immaterial :  but  if  any  attempt  be  made  to  pass  these 
casual  results  as  proofs  of  the  presence  of  the  poison,  in  a  Court  of 
Law,  their  insufficiency  will  no  doubt  be  speedily  exposed  in  the  cross- 
examination. 
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Abortion  caused  by  poisons,  520, 539, 
822. 

Absorbed  arsenic,  elimination  of,  24. 

Absorption,  of  poisons,  20 ;  period 
required  for,  27  ;  poisons  act  inde¬ 
pendently  of,  28,  823 ;  loss  of  poi¬ 
sons  by,  133.  See  also  Appendix, 
821. 

Abstinence,  long-,  effects  of,  49. 

Acacia  leaves,  prussic  acid  in,  719. 

Acarus  autumnalis,  576. 

Acrid  poisons  (see  Irritant  poisons), 
189. 

Accumulative  poisons,  39,  113,  827. 

Acetate  of  baryta,  292 ;  of  mercury, 
428 ;  of  lead,  430 ;  of  copper,  461 ; 
of  zinc,  499 ;  of  morphia,  613 ;  of 
iron  in  poisoning  by  arsenic,  89. 

Acetic  acid,  267.  Also  Appendix, 
826. 

Acid,  sulphuric,  189 ;  iodic,  143 ; 
nitric,  219;  nitrous,  817;  muriatic 
or  hydrochloric,  232,  816;  phos¬ 
phoric  and  phosphorous,  239  ;  bo- 
racic,  240 ;  nitro-muriatic,  242  ; 
nitro-sulphuric,  243 ;  oxalic,  248  ; 
tartaric,  265 ;  citric,  266 ;  acetic, 
267  ;  formic,  269 ;  oxymuriatic, 
300 ;  arsenious,  308  ;  arsenic,  376 ; 
meconic,  622,  625 ;  prussic,  644 ; 
sulpho-  and  ferrocyanic,  704  ;  car¬ 
bonic,  796  ;  sulphurous,  802 ;  car- 
bazotic,  793;  hydrosulphuric,810; 
hydriodic  and  hydrobromic,  818. 

Acid  poisons,  analytical  table  of, 
146. 

Acids,  mineral,  189 ;  antidotes  to, 
85 ;  vegetable,  248. 

Aconita  or  Aconitina,  767. 

Aconite  (see  Monkshood),  763. 

Aconitum  napellus,  763. 

Acute  poisoning,  112. 

Administration,  moral  and  medical 
evidence  of,  184,  192,  825. 

iEthusa  Cynapium,  758. 

Agaricus  campestris,  768;  musca- 
rius,  770. 

Air,  confined,  injurious  effects  of, 
804 ;  of  drains  and  sewers,  com¬ 
position  of,  812. 

Albumen  in  cases  of  poisoning,  93. 


Alcohol,  poisoning  by,  29,  728; 
chronic  effects  of,  732 ;  analysis, 
absorption,  733. 

Alcoholic  liquids,  poisoning  of,  734, 
788. 

Alexipharmics,  72. 

Alkaline  poisons,  147,  270. 

Alkaline  salts,  poisoning  by,  276. 

Almonds,  bitter,  poisoning  by,  706  ; 
sweet,  prussic  acid  in  leaves  of, 
719. 

Algaroth  powder,  490. 

Aloes,  poisoning  by,  508. 

Alum,  action  of,  289. 

Amanita  muscaria,  770. 

American  flour,  alleged  poisoning 
by,  535. 

Ammonia,  poisoning  by,  272,  796  ; 
muriate  of,  285;  hydrosulphuret 
of,  143,  153,  812;  oxalate,  144; 
hydrocyanate  of,  699. 

Ammonio-chloride  of  mercury,  420. 

Ammonio-sulphate  of  copper,  469. 

Amygdaline,  prussic  acid  produced 
from,  707.  Also  Appendix,  837. 

Analysis,  chemical,  rules  for 
conducting,  104,  130,  154 ;  value 
of  evidence  from,  128. 

Anagallis  arvensis,  793. 

Analytical  tables,  146. 

Anemone,  poisoning  by,  509. 

Angustura,  false,  bark  of,  779. 

Animals,  experiments  on,  28 ;  evi¬ 
dence  from,  161 ;  poisoned  flesh 
of,  164. 

Animal  charcoal  as  an  antidote  in 
poisoning,  83. 

Animal  food,  poisonous  effects  of, 
553. 

Animal  irritants,  541. 

Antidotal  treatment  of  poisoning, 72. 

Antidotes,  73,  82,  824. 

Antimony,  tartarized,  poisoning 
by,  483, 834  ;  chloride  or  butter  of, 
492. 

Antimonial  and  arsenical  deposits, 
distinction  of,  347.  Also  Appen¬ 
dix,  828. 

Antimonial  wine,  484. 

Antiarin,  780. 

Antiaris  toxicaria,  780. 


842 


APOPLEXY. 


BITTER. 


Apoplexy,  diagnosis  of,  60;  in  in¬ 
fants,  63 ;  from  excessive  drink¬ 
ing,  64. 

Apparatus,  employment  of,  103; 
poisons  in,  138 ;  required  for  ana¬ 
lysis,  144. 

Apple-pips,  alleged  presence  of  prus¬ 
sic  acid  in,  770. 

Aqua  fortis  (see  Nitric  acid) ;  regia, 
242  ;  reginse,  243  ;  toffana,  134. 

Arachnid®,  poisonous,  575. 

Ardent  spirits,  effects  of,  728. 

Argas  persicus,  576. 

Argol,  278. 

Arseniates  and  arsenites,  alkaline, 
376. 

Arseniate  of  soda,  absorption  of,  24. 

Arsenic,  metallic,  375. 

Arsenic,  its  local  action  on  the 
body,  18 ;  detected  in  the  blood, 
organs,  and  secretions,  21 ;  depo¬ 
sited  in  the  liver,  22 ;  period  re¬ 
quired  for  the  elimination  of,  23  : 
for  the  absorption  of,  29 ;  effects  of, 
when  absorbed,  29  ;  produces  no 
change  in  blood,  31 ;  not  affected 
by  habit,  31 ;  alleged  poisoning 
by,  negatived,  45 ;  obscure  case 
of  poisoning  by,  51 ;  period  at 
which  it  destroys  life,  109;  pro¬ 
cesses  for  detecting, in  the  tissues, 
155  ;  poisoning  by,  309  ;  taste  of, 
310 ;  not  a  corrosive  poison,  311 ; 
solubility  of,  312 ;  symptoms 
caused  by,  313 ;  chronic  poisoning 
by,  314,  827 ;  absence  of  symp¬ 
toms  in  poisoning  by,  319  ;  effects 
of  small  and  large  doses,  320 ;  ra¬ 
pid  death  from,  322 ;  effects  of  ex¬ 
ternal  application,  323 ;  post-mor¬ 
tem  appearances  from,  325;  pe¬ 
riod  required  for  inflammation, 
326 ;  for  ulceration,  327  ;  absence 
of  inflammation,  327 ;  preserva¬ 
tive  properties  of,  328 ;  quantity 
required  to  destroy  life,  329  ;  re¬ 
covery  from  large  doses,  330 ;  pe¬ 
riod  of  death,  331 ;  influence  of 
quantity,  332  ;  treatment,  86, 333 ; 
chemical  analysis,  335  ;  reduction 
process,  336  ;  objections,  337 ; 
tests  for,  in  solution,  338,  828; 
objections,  339 ;,  gaseous  test  for, 
341  ;  comparative  value  of  the 
tests  for,  343 ;  Marsh’s  process, 
or  hydrogen  test,  345 ;  deposits 
of,  known  from  antimony,  347, 
Appendix,  828;  in  zinc  and  sul¬ 
phuric  acid,  348 ;  normal,  349 ; 
alleged  presence  of,  in  bone,  350  ; 
Reinsch’s  process,  352;  galvanic 


test,  354  ;  in  organic  liquids,  355  ; 
not  detected,  358  ;  quantity  found, 
359 ;  detection  of,  when  absorbed, 
359, 831 ;  diffusion  of,  in  the  body, 
362 ;  detected  in  the  dead  after 
long  periods,  364 ;  inference  of 
death  from,  365 ;  in  the  soil  of 
cemeteries,  365,  832 ;  alleged  loss 
of,  by  putrefaction,  370  ;  its  pre¬ 
sence  in  grain,  372  ;  detection  of, 
in  solids,  373  ;  quantitative  ana¬ 
lysis,  374  ;  sulphurets  of,  378 ; 
iodide  and  bromide  of,  380;  in 
antimonial  preparations,  491 ;  in 
lead  shot,  429. 

Arsenical  green,  poisoning  by,  465. 

Arsenite  of  copper,  464.  Also  Ap¬ 
pendix,  828. 

Arsenuretted  hydrogen,  380. 

Artemisia  absinthium,  563. 

Artificial  verdigris,  473. 

Arum  maculatum,  510. 

Arzone  family,  case  of  the,  50. 

Ascarides,  127. 

Ascaris  lumbricoides,  127. 

Asiatic  cholera  mistaken  for  poison¬ 
ing,  50  ;  diagnosis  of,  54. 

Atropa  belladonna,  770. 

Atropia,  774,  839. 

Australian  poison,  action  of,  782. 

Bacon,  noxious  effects  of,  558. 

Baked  meats  poisoned  by  lead,  455. 

Balsam  copaiba,  irritant  effects  of, 
529. 

Barium,  chloride  of,  poisoning  by, 

292. 

Baryta,  poisoning  by,  274 ;  salts  of, 
291. 

Battley’s  Sedative  Solution,  629. 

Bean  of  St.  Ignatius,  780. 

Bear’s-foot,  poisoning  by,  749. 

Bee,  poison  of  the,  576. 

Belaney,  case  of,  648,  675. 

Belladonna,  poisoning  by  the 
berries  of,  770  ;  leaves  of,  Appen¬ 
dix,  838;  post-mortem  appear¬ 
ances,  773  ;  analysis,  774. 

Bichloride  of  mercury  (see  Corro¬ 
sive  sublimate),  383. 

Bichromate  of  potash,  505. 

Bicyanide  of  mercury,  424. 

Binarseniate  of  potash,  377. 

Binoxalate  of  potash,  277. 

Birth  wort,  common,  793. 

Bismuth,  poisoning  by,  504. 

Bitartrate  of  potash,  278. 

Bitter  almonds,  noxious  effects 
of,  706 ;  prussic  acid  yielded  by,  707, 
838 ;  essential  oil  of,  707 ;  quantity 
of  prussic  acid  obtained  from,  838. 
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Bitter  almond  water,  poisoning  by, 
715. 

Bitter  apple,  512. 

Bitter  Cassava,  721. 

Bitter-sweet,  725. 

Black  drop,  620. 

Black  bryony,  510. 

Black  hellebore,  750. 

Blandy,  Miss,  case  of,  113;  chemi¬ 
cal  evidence  in  the,  140. 

Black  flux,  142. 

Black  oxide  of  mercury,  421. 

Bleaching  powder,  action  of,  284. 

Bleeding  promotes  absorption,  26. 

Blistering  flies  (see  Cantharides), 
541 . 

Blisteringplaster,  poisoning  by,  545. 

Blood,  poisons  detected  in  the,  21  ; 
condition  of,  in  poisoning,  31  ; 
action  of  poisons  when  injected 
into  the,  28. 

Blueness  of  the  gums  in  poisoning 
by  lead,  448 ;  by  mercury,  384, 
833  ;  by  silver,  834. 

Blue-pill,  421. 

Blue-rocket,  poisoning  by,  763. 

Blue  stone,  459. 

Blue  vitriol,  5,  459. 

Boiling  liquids,  effects  of,  when 
swallowed,  15. 

Boiling  water,  death  from,  16. 

Boletus  cervinus,  alleged  death 
from,  171. 

Bones,  alleged  presence  of  arsenic 
in,  349. 

Boullet,  case  of,  198. 

Boughto?i,  Sir  T.,  case  of  (see  Do- 
nellan ),  717. 

Body,  rules  for  inspecting,  101 ;  ex¬ 
humation  of  the,  rules  for  con¬ 
ducting,  103. 

Boracic  acid,  action  of,  240. 

Bovina  pestis,  its  effects  on  food, 
560. 

Brain  and  spinal  marrow,  diseases 
of,  mistaken  for  narcotic  poison- 
ing,  68. 

Brain  of  animals  poisonous,  166. 

Bread,  arsenic  in,  372  ;  poisoned  by 
copper,  481 ;  by  fungi,  834 ;  moul¬ 
diness  in,  533 ;  fresh  effects  of, 
534  ;  brown,  action  of,  534. 

Brick-kilns,  noxious  effects  of  va¬ 
pour  of,  803. 

Bright’s  disease,  symptoms  of,  re¬ 
sembling  poisoning  by  opium, 
586. 

Brown  bread,  noxious  effects  of, 
534.  Appendix,  834. 

Bromine,  poisoning  by,  300 ;  vapour 
of  819. 


Bromide  of  arsenic,  380. 

Bromide  of  potassium,  279. 

Brucia,  properties  of,  779. 

Brunswick  green,  462. 

Bryony,  poisoning  by,  510. 

Bryonine,  510. 

Burdock,  case  of,  41, 129. 

Burns  and  scalds,  symptoms  of, 
mistaken  for  poisoning  by  opium, 
585. 

Butter  of  antimony,  492. 

Buttercups,  irritant  action  of,  519. 

Butterfield,  case  of,  113,  182,  386. 

Cadmium,  oxide  of,  mistaken  for 
arsenic,  338. 

Calamine,  498. 

Calder,  case  of,  539. 

Calmia  latifolia,  166. 

Calomel,  poisoning  by,  389. 

Caltlia  palustris,  525. 

Camphor,  poisoning  by,  726 ;  com¬ 
pound  tincture  of,  608. 

Cancer  of  the  mouth,  391. 

Cancrum  oris,  391. 

Cannabis  sativa,  790. 

Cantharides,  poisoning  by,  541. 
Appendix,  835. 

Cantharidine,  545. 

Caps,  percussion,  poisoning  by,  Ap¬ 
pendix,  821. 

Capsicum,  511. 

Carbazotic  acid,  793. 

Carbonates,  alkaline,  poisoning  by, 
271 ;  of  baryta,  292  ;  of  lead,  444, 
452  ;  of  copper,  463  ;  of  zinc,  498. 

Carbonic  acid,  sources  of,  796; 
symptoms  and  appearances  caused 
by,  797 ;  mode  of  action,  798  ; 
treatment,  analysis,  799;  diffu¬ 
sion  of,  in  air,  806  ;  combustion  in 
mixtures  of,  805. 

Carbonic  oxide,  808. 

Carbuncle  in  animals,  its  effect  on 
food,  560. 

Carburetted  hydrogen,  808. 

Carrots,  decayed,  531. 

Cassava,  bitter,  prussic  acid  in,  721. 

Castaign,  Dr.,  case  of,  615. 

Castor  oil  seeds,  death  from,  525. 

Caustic  alkalies,  271. 

Caustic,  lunar,  501. 

Cayenne  pepper,  511. 

Celandine,  511. 

Cemeteries,  presence  of  arsenic  in 
the  soil  of,  366,  832;  copper  in, 
477. 

Cephaelis  ipecacuanha,  759. 

Cerium,  preparations  of,  506. 

Ceruse,  poisoning  by,  445. 

Cevadilla,  poisonous  action  of,  751. 
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Chaerophyllum  sylvestre,  793. 

Charcoal  powder  in  poisoning,  83. 

Charcoal  vapour,  noxious  effects  of, 
800. 

Chaschisch,  790. 

Cheese,  poisonous,  552;  alleged 
production  of  prussic  acid  in,  697. 

Chelidonium  majus,  511. 

Chemical  analysis,  evidence  from, 
128 ;  convictions  without,  129 ; 
failure  of,  132 ;  mistakes  in,  139  ; 
medico-legal  report  of,  160. 

Cherry-stones,  prussic  acid  yielded 
by,  720. 

Cherry-ratafia,  719. 

Cherry-laurel  water,  717. 

Chervil,  wild,  793. 

Chesham,  case  of,  56,  215. 

Chlorides,  alkaline,  284,  291,  292; 
of  mercury,  416;  of  lead,  444;  of 
antimony,  492;  of  zinc,  499;  of 
tin,  500;  of  gold,  501. 

Chlorine  solution,  poisoning  by, 
300  ;  gas,  815. 

Cholera  mistaken  for  poisoning,  50, 
54,  Appendix,  824 ;  from  un¬ 
wholesome  food,  562. 

Chromate  of  lead,  453. 

Chrome,  poisoning  by,  505. 

Chrome,  yellow,  453. 

Christmas  rose,  749. 

Chronic  poisoning,  112;  by  arsenic, 
314  ;  by  lead,  432, 448 ;  by  copper, 
479. 

Churrus,  790. 

Classes  of  poisons,  tables  of,  36. 

Classification  of  poisons,  33. 

Cinnabar,  424. 

Citric  acid,  action  of,  266. 

Cicuta  virosa,  753. 

Cicuta  maculata,  755. 

Clematis  vitalba,  525. 

Clothing,  acid  stains  on,  214,  230, 
238. 

Clupsea  thryssa,  552. 

Coal-vapour,  death  from,  802. 

Coal-gas,  807. 

Cobalt,  poisoning  by,  505. 

Cobra  de  Capello,  573. 

Cochlearia  armoracia,  525. 

Cocculus  indicus,  poisoning  by,  744. 

Codeia,  poisoning  by,  622 ;  analysis, 
643. 

Colchicum  autumnale,  poisoning 
by,  762. 

Colchicina,  763. 

Cold  water,  effects  of,  8.  Appen¬ 
dix,  820. 

Colic  mistaken  for  lead  poisoning, 
59. 

Colica  pictonum,  447. 


Colic,  painters’,  447. 

Colocynth,  512. 

Colocynthin.  512. 

Coloured  confectionary,  464. 

Coloured  mineral  poisons,  149. 

Colouring  of  rooms,  noxious  va¬ 
pours  from  the,  465. 

Coluber  Berus,  bite  of  the,  572. 

Combustion  in  mixtures  of  carbo¬ 
nic  acid,  805. 

Common  salt,  action  of,  2. 

Compound  poisoning,  182,  242. 

Confined  air,  noxious  effects  of,  804. 

Conger  eel,  552. 

Conium  maculatum,  752. 

Conia,  28,  753. 

Convulsions,  tetanic,'  mistaken  for 
poisoning,  65  ;  causes  of,  66. 

Copaiba  balsam,  529.  ' 

Copper  coin,  death  from,  11. 

Copper,  poisoning  by,  458 ;  sul¬ 
phate  of,  5,  459;  chronic  poison¬ 
ing  by,  460,  479  ;  arsenite  of,  464  ; 
analysis  of  the  salts  of,  468 ;  in  or¬ 
ganic  liquids,  471 ;  in  the  tissues, 
473 ;  in  the  soil  of  cemeteries,  477 ; 
action  of  water  on,  482. 

Copperas,  white,  495  ;  green,  503. 

Coriaria  myrtifolia,  166,  745. 

Corrosive  poisons,  32. 

Corrosive  sublimate,  poisoning 
by,  383  ;  its  effects  compared  with 
arsenic,  384 ;  salivation  from,  385 ; 
external  application  of,  394  ;  cases 
of  poisoning  by,  396  ;  quantity 
required  to  destroy  life,  402 ;  pe¬ 
riod  at  which  death  takes  place, 
403 ;  treatment,  405  ;  chemical 
analysis,  406 ;  in  organic  liquids, 
411  ;  in  the  tissues,  415  ;  not  de¬ 
tected,  414. 

Cosmetics,  poisonous,  457. 

Cow’s  milk  poisoned  by  lead,  449; 
by  food,  562. 

Cox,  case  of,  3. 

Crabs,  noxious,  551. 

Crayfish,  poisoning  by,  551. 

Creasote,  526. 

Cronin,  case  of,  716. 

Crotalus  horridus,  venom  of  the, 
573. 

Croton  seeds  and  oil,  526,  834. 

Crowfoot,  519. 

Crown  Prince  of  Sweden ,  case  of 
the,  43. 

Crustacea,  venomous,  575. 

Cuckow-pint,  510. 

Cucumber,  squirting,  513. 

Culex  pipiens,  576. 

Curara  poison,  780. 

Curarina,  781. 
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Cusparia  bark,  nux  vomica  mis¬ 
taken  for,  779. 

Cyanide  of  potassium,  prepara¬ 
tion  of,  143  ;  poisoning:  by,  699 ; 
fatal  mistakes  respecting',  701  ; 
analysis,  703. 

Cyanide  of  mercury,  424;  of  iron, 
705  ;  of  mercury  and  silver,  706. 

Cyanogen  gas,  action  of,  819. 

Cyclamen  Europseum,  525. 

Cyder  poisoned  by  lead,  456. 

Cytisus  laburnum,  759. 

Cytisine,  759. 

Daffodil,  poisoning  by,  512. 

Dalby’s  carminative,  608. 

Daphne  mezereon,  517. 

Darnel  grass,  poisonous  effects  of, 
534,  745. 

Datura  stramonium,  symptoms  and 
appearances  caused  by,  784  ;  ana¬ 
lysis,  786. 

Daturia,  786. 

Dazley,  case  of,  328. 

Deadly  poison,  meaning  of,  5. 

Dead,’  exhalations  from  the,  poi¬ 
sonous,  814. 

Deadly  nightshade,  770 ;  fatal  effects 
of  the  berries,  771 ;  poisoning  by 
the  root  and  extract,  772  ;  Appen¬ 
dix,  838  ;  post-mortem  appear¬ 
ances,  773  ;  analysis,  774. 

Dead-tongue  (see  (Enanthe  Crocata), 
755. 

Deaths,  sudden,  causes  of,  60. 

Deay’s  case,  601. 

Decayed  vegetables,  action  of,  531. 

Decay,  partial,  effects  of,  in  flesh, 
561. 

Delirium  tremens  a  result  of  poison¬ 
ing  by;  alcohol,  732. 

Delphinium  staphysagria,  524. 

Delphinia,  524. 

Deposits  of  arsenic  and  antimony, 
347,  491.  Also  Afpendix,  828. 

Destructive  thing,  legal  meaning 
of,  9. 

Deutoxide  of  nitrogen,  817. 

Diacetate  of  lead,  443  ;  of  copper, 
471. 

Diffusion  of  carbonic  acid  in  air,  806. 

Digitalis  purpurea  (see  Foxglove), 
746. 

Digitalia,  748. 

Dippel’s  oil,  530. 

Disease,  influence  of,  on  the  action 
of  poisons,  40  ;  mistaken  for  poi¬ 
soning,  44,  167  ;  action  of  opium 
increased  by,  599 ;  of  the  heart 
mistaken  for  poisoning,  68 ;  of  the 
brain  and  spinal  marrow,  diag¬ 


nosis  of,  68 ;  resembling  irritant 
poisoning,  54  ;  narcotic  poison¬ 
ing,  59, 

Diseased  flesh  of  animals,  noxious 
effects  of,  553. 

Disinterment  of  bodies,  103. 

Dissection  wounds,  565. 

Distension  of  the  stomach,  death 
from,  70. 

Distilled  water,  action  of,  on  lead, 
450 ;  poisoned  by  lead,  455. 

Disulphate  of  quinine,  792. 

Diuretics  in  arsenical  poisoning,  99. 

Dog,  signs  of  rabies  in  the,  570. 

Donnall,  case  of,  340. 

Dover’s  powder,  609. 

Donellan,  case  of,  46,  71,  117,  139, 
717. 

Drains  and  sewers,  poisonous  gases 
in,  812. 

Dripping  poisoned  by  lead,  455. 

Duflos’  prussic  acid,  645. 

Dulcamara  solanum,  725. 

Duration  of  cases  of  poisoning,  ill. 

Dyes,  hair,  contain  lead,  457. 

Dyer’s  spirit,  500. 

Edney,  case  of,  169. 

Edwards,  case  of,  131. 

Eggs,  putrid,  poisoning  by,  562. 

Elaterine,  513. 

Elaterium  momordica,  513. 

Elder,  poisoning  by,  513. 

Electro-magnetism  in  narcotic  poi¬ 
soning,  81,  604. 

Elimination  of  poisons,  23,  133. 
Appendix,  821. 

Elixir  of  vitriol,  217 ;  paregoric, 
608. 

Emetics,  use  of,  in  poisoning,  79. 

Emetic  tartar,  483. 

Emetina,  properties  of,  759. 

Empyreumatic  oil  (see  Oil  of  Tar, 
Dippel’s  Oil). 

Enemata,  poisoning  by,  195,  702, 
772. 

English  cholera  mistaken  for  poi¬ 
soning  by  arsenic,  55. 

Enteritis,  diagnosis  of,  56. 

Entozoa,  poisons  detected  in,  25. 

Epilepsy,  diagnosis  of,  64. 

Epileptics,  Parisian,  cases  of,  654, 
667,  837. 

Epizootic  disease,  effects  of,  on  the 
flesh  of  animals,  555. 

Epsom  salts,  fatal  effects  of,  3. 

Ergot  of  rye,  537  ;  chronic  effects  of, 
538 ;  analysis,  540. 

Ervum  ervilia,  536. 

Essential  oil  of  bitter  almonds, 
707. 
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Ether,  its  local  action  on  the  nerves, 
17 ;  detected  in  the  blood,  22  ; 
poisonous  action  of,  on  the  body, 
735. 

Ether-vapour,  effects  of,  736; 
post-mortem  appearances  in 
death  from,  737  ;  cases  of  poison¬ 
ing  by,  738 ;  absorption,  chemical 
analysis,  739;  its  action  on  the 
foetus,  740. 

Ether,  pyroligneous,  529. 

Euphorbia,  513. 

Euphorbia  esula,  milk  poisoned 
with,  564. 

Euphorbium,  irritant  effects  of,  513. 

Evidence  of  poisoning,  from  symp¬ 
toms,  38;  from  discovery  of  poison 
in  the  food,  53  ;  from  post-mor¬ 
tem  appearances,  113;  from  che¬ 
mical  analysis,  128  ;  from  experi¬ 
ments  on  animals,  161. 

Exhalations  of  the  dead,  noxious 
effects  of,  814. 

Exhumation  of  bodies,  rules  for  con¬ 
ducting,  103. 

Experiments  on  animals,  uncer¬ 
tainty  of  the  results  of,  28,  31 ; 
value  of  evidence  from,  161. 

Extract,  Goulard’s,  poisoning  by, 
443. 

Extract  of  poppies,  607. 

Fallacies  in  chemical  analysis,  140. 

False  angustura  bark,  779. 

Farcinoma  in  man,  565. 

Farcy,  poison  of,  565. 

Fasting,  effects  of,  resemble  poison¬ 
ing,  49. 

Fat  poisoned  by  lead-glaze,  455. 

Feigned  poisoning,  53. 

Ferrocyanic  acid,  action  of,  704. 

Filings,  iron,  irritant  action  of,  9. 

Fine-leaved  water-hemlock,  757. 

Fish-poison,  548. 

Fish  poisoned  by  copper,  463 ;  by 
cocculus  indicus,  744. 

Flesh  of  poisoned  animals  poison¬ 
ous,  164,  555,  561. 

Flour,  poisonous,  535. 

Flux,  black  and  white,  143. 

Fly-powder,  375. 

Fly-mushroom,  770. 

Foetid  hellebore,  750. 

Foetus,  poisons  detected  in  the,  25. 
Also  Appendix,  822. 

Food,  poison  detected  in,  53 ;  im¬ 
proper,  death  from,  168  ;  poisoned 
by  copper,  478 ;  poisonous,  164, 
547,  781. 

Fool’s  parsley,  758. 

Forgery,  detection  of,  238. 


Formic  acid,  269. 

Foster,  case  of,  56,  170. 

Fowler’s  mineral  solution,  374. 

Foxglove,  purple,  poisoning  by,  746  ; 
symptoms  and  analysis,  748. 

Freeman,  case  of,  659. 

Fritillaria  imperialis,  525. 

Fruits,  preserved,  poisoned  by  cop¬ 
per,  480. 

Fulminate  of  mercury,  647. 

Fungi,  poisoning  by,  768. 

Fungin,  770. 

Fusel  oil,  530. 

Gall-bladder,  rupture  of,  death  from , 
71. 

Galvanic  antidote,  94 ;  test  for 
arsenic,  354 ;  gilding,  noxious 
effects  of,  646. 

Gamboge,  poisoning  by,  514. 

Game,  poisoned,  164. 

Gangrene  of  the  mouth,  392. 

Gas,  coal-,  poisoning  by,  807. 

Gases,  poisonous,  tables  of,  37  ;  ac¬ 
tion  of,  794  ;  death  from,  mis¬ 
taken  for  violence,  795. 

Gastritis,  diagnosis  of,  56. 

Gastro-enteritis,  56. 

Gelatinized  perforation  of  the  sto¬ 
mach,  122. 

German  silver,  poisoning  by,  482. 

Giese’s  prussic  acid,  645. 

Gilding  of  copper,  412 ;  galvanic, 
646. 

Gilmour,  case  of,  333,  350. 

Glanders  in  the  human  subject,  565. 

Glass,  powdered,  injurious  effects 
of,  15. 

Glass  of  antimony,  495. 

Glaze,  lead-,  poisoning  by,  455. 

Gloeckler,  case  of,  359. 

Gluten  an  antidote  to  corrosive 
sublimate,  94. 

Gnat,  poison  of  the,  576. 

Goat’s  milk  poisonous,  564. 

Gobel’s  prussic  acid,  645. 

Godfrey’s  cordial,  608 

Gold,  terchloride  of,  as  a  test,  143  ; 
poisoning  by,  501. 

Goulard’s  extract,  443 ;  water,  444. 

Grain,  poisoned,  535  ;  arsenic  in 
372  ;  copper  in, 481. 

Gratiola  officinalis,  515. 

Gratioline,  515. 

Graveyards,  poisonous  exhalations 
of,  814. 

Gray  and  Bright,  case  of,  47. 

Green  vitriol,  503. 

Grey  powder,  422. 

Grotta  del  Cane,  poisonous  effects  of 
air  in,  806. 
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IRRITANT. 


847 


Guaiacum  powder,  516. 
Gum-resins,  poisoning-  by,  513. 

Habit,  its  influence  on  poisons,  31. 
Hsematemesis,  diagnosis  of,  59. 
Hair  a  mechanical  irritant  (Appen¬ 
dix),  820. 

Hair-dyes,  composition  of,  457. 
Halibut,  noxious  effects  of,  551. 
Hart,  Sarah,  case  of,  238,  676. 
Hartshorn,  spirits  of,  poisoning  by, 
7,274. 

Harvest  bug,  576. 

Haydon,  case  of,  6. 

Heart,  diseases  of,  mistaken  for  poi¬ 
soning,  68. 

Hedge-hyssop,  515 ;  milk  poisoned 
by,  563. 

Helleboraster,  749. 

Hellebore,  white,  poisoning  by,  6, 
750 ;  black,  749. 

Helleborus  foetidus,  750. 

Helleborus  niger,  749. 

Helvella  esculenta,  769. 

Hemlock,  poisoning  by,  751. 
Hemlock,  water-dropwort,  753. 
Hemp,  Indian, noxious  effects  of,  791. 
Henbane,  poisoning  by,  722. 

Hernia,  strangulated,  diagnosis  of, 
57. 

Herrings,  poisonous,  550. 
Hicrapicra,  509. 

Higgins,  case  of,  163. 

Hippomane  mancenilla,  516. 
Homoeopathic  practice,  617. 

Honey,  poisoned,  782. 

Hornet,  poison  of  the,  576. 
Horseradish,  525. 

Humble-bee,  venom  of  the,  576. 
Hume,  case  of,  434. 

Humphreys,  case  of,  45. 

Hunter,  case  of,  114,  134,  350. 
Hydrated  oxide  of  iron  antidote,  86. 
Hydrate  of  magnesia  antidote,  89. 
Hydriodate  of  potash,  280. 

Hydriodic  acid  gas,  819. 

Hydrogen  gas,  narcotic  effects  of, 
794. 

Hydrogen,  arsenuretted,  poisoning 
by,  380 ;  carburetted,  808 ;  sul¬ 
phuretted,  810. 

Hydrogen-test  for  arsenic,  345. 
Hydrochloric  acid,  232  ;  gas,  816. 
Hydrochlorate  of  ammonia,  285. 
Hvdrobromic  acid  gas,  819. 
Hydrocyanic  acid,  644.  See  Prussic 
Acid. 

Hydrocyanate  of  ammonia  poison¬ 
ous,  699- 

Hydrophobia,  566.  Also  Appendix, 
835. 


Hydrosulphuret  of  ammonia  as  a 
test,  143 ;  poisoning  by  vapour  of, 
812;  its  action  on  metallic  solu¬ 
tions,  153. 

Hydrosulphuric  acid  (see  Sulphu¬ 
retted  hydrogen),  810. 

Hyoscyamia,  724. 

Hyoscyamus  niger,  poisoning  by, 
722. 

Hypochlorites,  alkaline,  284. 

Hyssop,  515. 

Iatropha  curcas,  515 ;  manihot,  721. 

Identity  of  substances,  necessity  of 
preserving  the,  103. 

Idiopathic  asphyxia,  68. 

Idiosyncrasy  in  poisoning,  32,  598. 

Ileus  mistaken  for  poisoning,  57. 

Imputed  poisoning,  53. 

Indian  hemp,  effects  of,  791. 

Indian  tobacco,  poisoning  by,  761. 

Indigo,  sulphate  of,  218  ;  poisonous 
acid  of,  793. 

Infants,  poisoning  of,  by  opium,  31, 
600. 

Infinitesimal  doses,  617. 

Inoculation  of  putrefied  animal 
matter,  564. 

Insects,  venomous,  575. 

Insoluble  poisons,  antidotes  to,  75. 

Inspection  of  the  body,  rules  re¬ 
specting  the,  63,  101. 

Insurance,  life-,  opium-eating  in 
cases  of,  591. 

Internal  strangulation  mistaken  for 
poisoning,  57. 

Intestines,  obstruction  of  the,  57 ; 
perforation  of,  123. 

Intoxication,  influence  of,  on  poi¬ 
sons,  40. 

Iodic  acid,  143. 

Iodide,  of  potassium,  48,  280,  827 ; 
of  arsenic,  380  ;  of  mercury,  424  ; 
of  lead,  454, 

Iodine,  poisoning  by,  302 ;  vapour 
of,  819. 

Ipecacuanha,  action  of,  759;  ana¬ 
lysis,  523  ;  compound  powder  of, 
609. 

Ipomaea  jalapa,  516. 

Iridium,  preparations  of,  506. 

Iron,  metallic,  not  poisonous,  10; 
oxide  of,  as  an  antidote  to  arsenic, 
86,  97,  824  ;  poisoning  by  the  pre¬ 
parations  of,  502. 

Irritant  poisons,  33 ;  tables  of,  36 ; 
mineral,  189;  animal,  541 ;  vegeta¬ 
ble,  507- 

Irritants,  mechanical,  9,  820. 

Irritant  poisoning,  diseases  resem¬ 
bling,  55 ;  treatment  of,  78. 
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IRRITATION. 


MERCURIALIS. 


Irritation,  symptoms  of,  from  long- 
fasting,  49. 

Ittner’s  prussic  acid,  645. 

Jalap,  action  of,  516. 

Java  poison,  780. 

Jennings,  case  of,  117, 131,  172. 

Johnson,  case  of,  367,  379.  Also 
Appendix,  828. 

Joyce,  case  of,  62. 

Juniperus  sabina,  519. 

• 

Kalmia  latifolia,  793. 

Keller’s  prussic  acid,  645. 

Kermes  mineral,  495. 

Kernels,  cherry  and  peach,  poison¬ 
ing  by,  720. 

Ketchup,  alleged  poisoning  by,  769. 

Kidneys,  disease  of,  action  of  mer¬ 
cury  increased  in,  387 ;  symptoms 
of,  simulating  poisoning  by 
opium,  586,  835. 

King’s  yellow,  alleged  death  from, 
173. 

Knives,  death  from  swallowing,  10. 

Kremser,  white,  445. 

Laburnum  bark  and  seeds,  poison¬ 
ous  effects  of,  759;  alleged  pre¬ 
sence  of  meconic  acid  in,  630. 

Lacoste,  case  of,  24,  317,  363. 

Lactate  of  zinc,  499. 

Lactuca  virosa  and  sativa,  724. 

Lactucarium,  724. 

Lactucin,  725. 

Laffarge,  case  of,  142,  372. 

Lapis  infernalis,  501. 

Larkspur,  pal  mated,  524. 

Lathyrus  cicera,  action  of,  536. 

Laudanum,  580. 

Laurel  oil,  716;  water,  717. 

Lead,  poisoning  by  the  salts  of, 
430 ;  chronic  effects  of,  432,  448  ; 
chemical  analysis,  436,  833 ;  as  an 
impurity  in  liquids,  438  ;  a  nor¬ 
mal  constituent  of  the  body,  442; 
subacetate  of,  443 ;  nitrate  of,  444 ; 
carbonate  of,  445  ;  absorption  of, 
449 ;  water  poisoned  by,  450  ;  sul¬ 
phate  of,  452  ;  chromate  of,  453  ; 
iodide  and  sulphuret  of,  454  ;  ox¬ 
ides  of,  455  ;  strength  of  medicinal 
preparations,  457. 

Lead-glaze  poisonous,  455. 

Lead-shot,  poisoning  by,  429  ;  wine 
poisoned  by,  456. 

Lettuce-opium,  724. 

Lettuce,  strong-scented,  effects  of, 
724. 

Levant-nut,  744.  See  Cocculus 
Indicus. 


Lever,  case  of,  335. 

Life-insurance,  opium-eating  in 
cases  of,  591. 

Lime,  effects  of,  275  ;  oxalate  of, 
262  ;  hypochlorite  of,  284. 
Lime-kilns,  vapours  of,  death  from, 
803. 

Liqueurs,  poisoning  by,  719. 
Liquids,  boiling,  effects  of,  when 
swallowed,  15. 

Litharge,  poisoning  by,  455. 

Liver  of  sulphur,  283. 

Lobelia  inflata,  761 ;  syphilitica,  525. 
Lobsters,  poisonous,  550. 

Local  action  of  poisons,  16. 
Lofthouse,  case  of,  313. 

Lolium  temulentum,  534,  745. 
Long-fasting,  effects  of,  49. 
Lozenges,  opium,  poisoning  by,  610. 
Lucifer  matches,  poisoning  by,  295. 
Lumbrici,  125,  173. 

Lunar  caustic,  501. 

Lytta  vesicatoria,  541 . 

Mackarel,  poisonous  species  of,  551. 
Maclean ,  Mrs.,  case  of,  663. 
Macormack,  case  of,  333. 
Madagascar  prison,  780. 

Magistery  of  bismuth,  504. 
Magnesia,  sulphate  of,  effects  of,  3. 
Magnesia  as  an  antidote  to  arsenic, 
89,  824. 

Malignant  cholera  mistaken  for  poi¬ 
soning,  50. 

Malignant  pustule  in  cattle,  565. 
Mandragora  officinalis,  511. 
Mandrake,  511. 

Manganese,  preparations  of,  506. 
Manihot  iatropha,  721. 

Mar,  Earl  of,  case  of,  591. 
Marsh-marigold,  525. 

Marsh’s  process  for  arsenic,  345 ; 
delicacy  of,  350  ;  modifications  of, 
351 ;  corroborative  experiments 
relating  to,  828. 

Matches,  lucifer,  poisoning  by,  295. 
Meadow  pimpernel,  793. 

Meadow  saffron,  poisoning  by,  762. 
Mechanical  irritants,  death  from, 
9,  820. 

Meconic  acid,  622 ;  alleged  presence 
of,  in  laburnum,  630. 

Meconin,  622. 

Medicines,  saline,  poisonous,  3 ; 

poison  substituted  for,  47. 
Medico-legal  reports,  159. 
Melampodium,  poisoning  by,  749. 
Mephitic  vapour  of  drains,' 812;  of 
cemeteries,  814. 

Menispermum  cocculus,  744. 
Mercurialis  perennis,  793. 


MERCURIUS. 
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Mercurius  vitae,  490. 

Mercury,  liquid,  not  poisonous, 
10,  820  ;  metallic,  382  ;  poisoning1 
by  the  vapour  of,  832 ;  bichloride 
of,  383  ;  salivation  from,  385,  833  ; 
chloride  of,  416;  ammonio-chlo- 
ride  of,  420  ;  black  oxide  of,  421 ; 
with  chalk,  422  ;  red  oxide  of,  423  ; 
iodides  of,  424 ;  subsulphate  of, 
426 ;  nitrates  of,  427 ;  acetate  of, 
428 ;  fulminate  of,  647  ;  in  phar¬ 
maceutical  preparations,  428. 

Mercurial  medicines,  death  from, 
385  ;  absorption  of,  415 ;  oint¬ 
ment,  422. 

Mesenteric  disease  or  poisoning, 
death  from,  176,  178. 

Metallic  irritants,  36,  308. 

Metalloidal  irritants,  295. 

Metallic  poisons,  varieties  of,  36 ; 
antidotes  to,  82. 

Metals,  pure,  not  poisonous,  11. 

Mezereon,  poisoning  by,  517. 

Mildew  in  wheat,  534. 

Milk,  poisons  detected  in,  21,  793  ; 
of  animals  poisonous,  563  ;  rabies 
transmitted  by,  823. 

Milk-sickness  in  animals,  561. 

Mineral  acids,  antidotes  to,  85; 
medico-legal  questions  on  the, 
243. 

Mineral  green,  471 ;  kermes,  495  ; 
turbith,  426. 

Mineral  poisons,  rules  for  the  ana¬ 
lysis  of,  145. 

Mineral  solution,  Fowler’s,  374. 

Minium,  457. 

Momordica  elaterium,  513. 

Monkshood,  poisoning  by,  763  ; 
analysis,  766. 

Morchella  esculenta,  769. 

Morison’s  pills,  poisoning  by,  508, 
514. 

Morphia  and  its  salts,  poisoning 
by,  610;  fatal  dose,  612;  acetate, 
613;  action  of,  on  children,  614; 
absorption,  619;  tests  for,  623  ;  in 
the  tissues,  640. 

Mosquito,  bite  of  the,  576. 

Mouldy  bread,  533. 

Mountain  laurel,  793  ;  mercury,  793. 

Mouth,  cancer  of  the,  391. 

Mucor  mucedo  in  bread,  533. 

Munn,  case  of,  179. 

Muriatic  Acid,  poisoning  by,  232  ; 
post-mortem  appearances  and 
fatal  dose,  233  ;  treatment,  234  ; 
analysis,  235  ;  in  organic  liquids, 
236  ;  on  clothing,  238. 

Muriatic  acid  gas,  816. 

JMuraena  major,  552. 


Muriate  of  Ammonia,  285  ;  of  soda, 
291  ;  of  morphia,  612,  642. 

Muscle,  common,  poisoning  by,  548. 

Mustard,  irritant  properties  of,  518 ; 
decoction  of,  mistaken  for  opium, 
629. 

Mushrooms,  poisonous,  768 ;  ana¬ 
lysis,  770. 

Mutton,  diseased,  poisoning  by,  553. 

Mylitus  edulis,  548. 

Myrtle-leaved  sumach,  745. 

Naphtha,  action  of,  529. 

Narcein,  622. 

Narcissus,  512. 

Narcotic  poisoning,  diseases  resem¬ 
bling,  59  ;  treatment  of,  80. 

Narcotic  poisons,  34,  577  ;  tables  of, 
37. 

Narcotico-irritant  poisons,  35,  37 ; 
action  of,  741 ;  analysis,  742;  treat¬ 
ment  of,  743. 

Narcotina,  622 ;  analysis,  642. 

Natural  verdigris,  470. 

Needles,  effects  of,  when  swallowed, 
11,  13. 

Nerium,  oleander,  782. 

Nickel-silver,  poisoning  by,  482. 

Nickel,  preparations  of,  506. 

Nicotiana  tabacum,  786. 

Nicotianin,  789. 

Nicotina,  789. 

Nightshade,  woody,  725;  garden, 
725 ;  deadly,  770. 

Nitrate  of  potash,  286 ;  of  mercury, 
427  ;  of  lead,  444 ;  of  copper,  470 ; 
of  silver,  501 ;  of  bismuth,  504. 

Nitre,  286. 

Nitric  acid,  poisoning  by,  219; 
in  diluted  state,  221 ;  post-mortem 
appearances,  222;  fatal  doses,  223; 
period  of  death,  224 ;  treatment, 

225  ;  chemical  analysis,  225  ;  tests, 

226  ;  in  organic  liquids,  228  ;  on 
clothing,  230;  quantitative  ana¬ 
lysis,  231. 

Nitrogen  not  poisonous,  794 ;  found 
in  noxious  effluvia  of  drains,  814 ; 
protoxideof,8l6 ;  deutoxideof,817. 

Nitromuriatic  acid,  242. 

Nitropicric  acid,  793. 

Nitrosulphuric  acid,  243. 

Nitrous  acid,  817. 

Non-metallic  irritants,  189;  anti¬ 
dotes  to,  82. 

Normal  arsenic,  349 ;  lead,  442 ; 
copper,  474. 

North,  case  of,  192,  206. 

Notes,  use  of,  in  evidence,  105 ; 
rules  for  taking  and  employing, 
106;  rejection  of,  107. 
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NOXIOUS. 


PICKLED. 


Noxious  thing,  signification  of,  5. 

Noyau,  719. 

Nux  vomica,  poisoning  by,  714 ; 
fatal  close  of,  775  ;  analysis,  777. 

Obstructed  intestine,  death  from, 
58. 

CEnanthe  crocata,  755. 

OCsophagus,  perforation  of,  123. 

Oil,  boiling,  effects  of,  15 ;  castor, 
525  ;  croton,  525 ;  Dippel’s,  530 ; 
Fusel,  530 ;  of  savin,  522 ;  tar, 
528;  train,  553;  turpentine,  528. 

Oil  of  bitter  almonds,  707; 
prussic  acid  contained  in,  707, 
838 ;  quantity  required  to  destroy 
life,  711 ;  smallest  fatal  dose,  712 ; 
effects  of  the  vapour— analysis, 
714. 

Oil  of  vitriol,  189. 

Oleander  neriitm,  782. 

Oorary  poison,  780. 

Opinions,  premature,  danger  of,  139. 

Opium,  local  action  of,  17 ;  influ¬ 
ence  of  habit  on,  31 ;  of  idiosyn¬ 
crasy,  32  ;  large  doses  of,  in  teta¬ 
nus,  40 ;  poisoning  by,  mistaken 
for  apoplexy,  61 ;  poisoning  by, 
578 ;  proportion  of  morphia  in, 
578 ;  solubility  of,  in  water,  579 ; 
symptoms  caused  by,  581 ;  period 
of  commencement,  582;  remis¬ 
sion  of,  583  ;  diagnosis  of  poison¬ 
ing  by,  585;  chronic  poisoning 
by,  588 ;  post-mortem  appearances 
in,  593 ;  fatal  dose,  accumulative 
properties  of,  595 ;  recovery  from 
large  doses,  597  ;  action  of,  on  in¬ 
fants,  600 ;  effects  of  divided 
doses,  602 ;  period  of  death,  602 ; 
treatment,  603  ;  antidotes,  605  ; 
effects  of  external  application, 
620,  836 ;  alkaloids  in,  621 ;  ana¬ 
lysis,  622 ;  in  organic  mixtures, 
627 ;  quantitative  analysis  of,  641 ; 
proportion  of,  in  ipedicinal  prepa¬ 
rations,  642 ;  summary  of  the  tests 
for,  631, 637  ;  contained  in  porter, 
714. 

Opium-eating,  588 ;  in  reference  to 
life-insurance,  591 . 

Opium-lozenges,  610. 

Orpiment,  378 ;  white  arsenic  con¬ 
verted  to,  in  the  dead  body,  379. 

Orange-peel,  suspected  death  from, 
14. 

Osmium,  preparations  of,  506. 

Oxalate  of  ammonia,  144  ;  of  lime, 
263. 

Oxalis  acetosella,  523. 

Oxalic  acid,  poisoning  by,  248; 


symptoms  and  appearances  from, 
249 ;  quantity  required  to  destroy 
life,  252  ;  recovery  from,  253, 826; 
period  of  death,  254;  treatment, 
255;  chemical  analysis,  256;  in 
organic  liquids,  259 ;  in  vegetables, 
262 ;  absorption  of,  264 ;  quanti¬ 
tative  analysis,  265. 

Oxide  of  antimony,  495  ;  of  copper, 
471 ;  of  iron,  86,  97,  824 ;  of  lead, 
455 ;  of  zinc,  499. 

Oxide,  carbonic,  808. 

Oxides  of  nitrogen,  816. 

Oxychloride  of  lead,  455 ;  of  copper, 
462. 

Oxygen,  819. 

Oxymuriatic  acid,  300. 

Oxysulphuret  of  antimony,  495. 

Oxyuris  worm,  127. 

Oysters,  poisonous,  550. 

Paint,  poisoning  by,  449. 

Painter’s  colic,  447  ;  its  occurrence 
in  certain  trades,  449. 

Palladium,  salts  of,  506. 

Papaver  somniferum,  578. 

Paralysis  from  lead,  448 ;  from  mer¬ 
cury,  382,  832. 

Paramorphine,  622. 

Paratartaric  acid,  257. 

Paregoric  elixir,  608. 

Parisian  epileptics,  cases  of  the, 
654,  666. 

Parsley,  fool’s,  poisoning  by,  758. 

Partial  decay,  its  effects  on  food,  561 . 

Peach-kernels,  poisoning  by,  721. 

Peach-nut  oil,  714. 

Pearlash,  poisoning  by,  271. 

Pearl-white,  504. 

Penicillum  roseum  and  glaucum  in 
bread,  533. 

Pepper,  Cayenne,  511. 

Peritonitis,  diagnosis  of,  56. 

Percussion  caps,  poisoning  by,  821. 

Perforation  of  the  stomach  mistaken 
for  poisoning,  48,  57,  119;  spon¬ 
taneous,  122 ;  of  oesophagus  and 
intestines,  123  ;  from  worms,  125. 

Periwinkles  noxious,  550. 

Persulphuret  of  mercury,  424. 

Pestis  bovina,  560,  565. 

Pfaff’s  prussic  acid,  645. 

Pheasant,  flesh  of  poisoned,  166. 

Phellandrium  aquaticum,  757. 

Phosphoric  and  phosphorous  acids, 
action  of,  239. 

Phosphorus,  poisoning  by,  295 ;  fatal 
doses  of,  298 ;  analysis,  299* 

Physic-nut,  515. 

Pickles  poisoned  by  copper,  480. 

Pickled  salmon,  poisoning  by,  550. 
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Picrotoxia,  745. 

Pie  plant,  alleged  poisoning  by,  263. 

Pins  and  needles,  injurious  effects 
of,  when  swallowed,  11. 

Pigment,  green,  poisoning  by,  465. 

Pill  cochiae,  512. 

Pills,  Morison’s,  death  from,  508. 

Placenta,  poisons  detected  in  the, 
25,  822. 

Platina,  chloride  of,  143 ;  salts  of, 
506. 

Plumbago  Europaea,  525. 

Poison,  definition  of,  1,  7. 

Poisons,  mode  of  action,  16;  local 
effects,  17 ;  mode  in  which  they 
destroy  life,  19 ;  absorption  of, 
20  (see  Absorption);  detected  in 
the  blood,  21 ;  elimination  of,  23  ; 
detection  of,  in  the  foetus  and  in 
entozoa,  25  ;  rapid  action  of,  28  ; 
influence  of  habit  on,  31 ;  classi¬ 
fication  of,  33  ;  classes  and  tables 
of,  36  ;  substituted  for  medicine, 
47 ;  period  of  death  from,  108 ; 
accumulative  power,  113;  cause 
of  non-detection  of,  132  ;  adminis¬ 
tration  of,  184;  remarks  on  the 
sale  of,  309 ;  mineral  irritant, 
189  ;  vegetable  irritant,  507  ;  ani¬ 
mal  irritant,  541 ;  narcotic,  577  ; 
narcotico-irritant,  741. 

Poisoning,  evidence  of,  in  the 
living  subject,  38 ;  charges  of, 
negatived,  43,  45;  disease  mis¬ 
taken  for,  48 ;  ambiguous  cases 
of,  50 ;  feigned  and  imputed,  53  ; 
treatment  of,  72,  98,  825  ;  rules 
for  investigating  cases  of,  99 ; 
evidence  of,  in  the  dead  body, 
108  ;  acute  and  chronic,  112;  evi¬ 
dence  of,  from  chemical  analysis, 
128;  suspected  cases  of,  172; 
compound,  182 ;  statute  relative 
to,  9,  185  ;  statistics  of,  187. 

Poisoned  animals,  flesh  of,  164. 

Poisoned  wounds,  565. 

Poisonous  food,  547;  grain  and 
flour,  535  ;  milk,  563. 

Poisonous  gases,  37,  794. 

Poppies,  poisoning  by,  606. 

Pork,  nOxious  effects  of,  32,  557. 

Port,  case  of,  350. 

Port-wine  poisoned  by  arsenic,  329 ; 
by  lead-shot,  456. 

Post-mortem  inspections,  rules  for 
making,  101 ;  evidence  from,  in 
poisoning,  113 ;  effect  of  putrefac¬ 
tion  on,  117- 

Potash  and  its  carbonates,  poison¬ 
ing  by,  270 ;  binoxalate  of,  277  ; 
bitartrate  of,  278 ;  hydriodate  of, 


280 ;  hypochlorite,  284  ;  nitrate, 
286 ;  sulphate,  287  ;  arsenite,  374 ; 
arseniate,  376 ;  binarseniate,  380 ; 
chromate  and  bichromate,  505. 

Potassium,  iodide  of,  280 ;  sulphu- 
rets  of,  283 ;  cyanide  of,  143 ;  sul- 
phocyanide  of,  704  ;  ferrocyanide 
of,  705. 

Potatoes,  decayed,  effects  of,  531. 

Poudre  d’ltalie,  457. 

Pounded  glass,  injurious  effects  of, 
15. 

Pralet,  case  of,  651. 

Praslin,  Duke  of,  case  of,  824,  831. 

Protoxide  of  nitrogen,  816. 

Prunus  avium,  721. 

Prunus  lauro-cerasus,  716. 

Prussian  blue,  705. 

Prussic  acid,  action  of,  27,  and 
Appendix,  823  ;  varieties  of,  644 ; 
effects  of  the  vapour,  645,  836 ; 
chronic  poisoning  by,  646 ;  evolved 
in  manufactures,  647 ;  taste  and 
odour  of,  647  ;  loss  of  odour  in 
the  dead  body,  649,  836  ;  odour  of 
other  substances  mistaken  for, 
651  ;  symptoms  caused  by,  653; 
effect  of  dilution,  656 ;  external 
application  of,  657,  836 ;  power  of 
volition  and  locomotion  in  cases 
of  poisoning  by,  658 ;  post-mortem 
appearances,  664 ;  fatal  doses,  670; 
recovery  from  large  doses,  672 ; 
period  of  death,  673;  treatment, 
674 ;  chemical  analysis,  680 ;  tests 
for  the  liquid,  681 ;  tests  for  the 
vapour,  682 ;  sulphur-test  for,  683 ; 
detection  of,  in  organic  liquids, 
689;  absorption  of,  693;  alleged 
spontaneous  production  of,  695, 
836 ;  quantitative  analysis,  697 ; 
strength  of  the  various  acids,  645  ; 
poisonous  in  combination,  698 ; 
leaves  and  kernels  containing,  720. 

Ptyalism  (salivation)  from  mercury, 
384. 

Putrefaction,  loss  of  poisons  by,  135. 

Putrefied  animal  matter,  inocula¬ 
tion  of,  564. 

Putrid  eggs,  562. 

Pyroligneous  ether,  529. 

Pyropliosphoric  acid,  241. 

Pyroxylic  spirit,  529. 

Quantity,  effects  of,  no  criterion  of 
a  poison,  3 ;  of  poison  found  in 
the  body,  evidence  from,  136. 

Quina,  poisoning  by,  792. 

Quinine,  sulphate  of,  792. 

Quick-lime,  275. 

Quicksilver,  see  Mercury,  382. 
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Rabies  canina,  poison  of,  566 ,  symp¬ 
toms  and  causes  of,  570 ;  trans¬ 
mitted  by  milk,  823  ;  incubation 
of,  835. 

Racemic  acid  mistaken  for  the 
oxalic,  257. 

Ramus,  case  of,  649. 

Ranunculus,  irritant  properties  of, 
519. 

Ratafia,  poisoning1  by,  719. 

Rattlesnake,  poison  of  the,  573. 

Realgar,  378  ;  used  in  quack-prepa¬ 
rations,  324. 

Red  arsenic,  378. 

Red  lead,  455. 

Red  oxide  of  mercury,  423. 

Red  precipitate,  423. 

Red  spirit  of  nitre,  219. 

Redness  of  mucous  membrane  from 
poisoning  and  disease,  114;  de¬ 
stroyed  by  putrefaction,  117. 

Reinsch’s  process  for  arsenic,  352  ; 
delicacy  of,  354. 

Remote  action  of  poisons,  18. 

Reports,  medico-legal,  159. 

Rheum  palmatum,  oxalic  acid  in, 
263. 

Rhodium,  preparations  of,  506. 

Rhododendron  chrysanthum,  166, 
525. 

Rhubarb,  garden,  alleged  poisoning 
by,  263. 

Rhus  toxicodendron  and  radicans, 
525 ;  coriaria,  745. 

Rice,  death  from,  14 ;  poisoned  by 
copper,  479. 

Richardson,  case  of,  350. 

Ricinus  communis,  525. 

Robiquet’s  prussic  acid,  645. 

Rose-bay  or  laurel,  782. 

Rue,  poisonous  action  of,  782. 

Rules  for  investigating  cases  of  poi¬ 
soning,  99. 

Rum  poisoned  by  lead,  456  ;  poison¬ 
ing  by,  730. 

Rumex  acetosa,  523. 

Rupture  of  stomach,  death  from, 
71. 

Russell,  case  of,  109. 

Ruta  graveolens,  782. 

Rye-bread,  noxious  effects  of,  534. 

Sabadilla,  751. 

Sabadilline,  751. 

Sabina  juniperus,  519. 

Saffron,  meadow,  762. 

Saint  Ignatius’s  bean,  7S0. 

Sal  ammoniac,  285. 

Sal  de  duobus,  287. 

Sal  prunella,  287. 

Sal  polychrest,  2S7. 


Sal  volatile,  6,  272. 

Saline  medicines  poisonous,  4. 
Salivation^  mercurial,  384, 833 ;  from 
disease,  387. 

Salmon,  poisoning  by,  550. 

Salts,  alkaline,  poisoning  by,  276. 
Salt,  common,  death  from,  2,  291. 
Salt  of  sorrel,  277. 

Saltpetre,  286. 

Salt,  spirits  of,  232. 

Salts,  Epsom,  fatal  effects  of,  3. 
Sambucus  nigra,  513. 

Saponaria  officinalis,  793. 

Saponine,  793. 

Sausages,  noxious  effects  of,  552. 
Savin,  poisoning  by,  519  ;  fatal  ef¬ 
fects  of,  520 ;  appearances,  521  ; 
oil  of,  522. 

Scammony,  522. 

Scheele’s  green,  464 ;  prussic  acid, 
645. 

Schrader’s  prussic  acid,  645. 

Scilla  maritima,  783. 

Scillitin,  783. 

Schwabe,  case  of,  195. 

Schweinfiirth  green,  472. 
Scolopendra,  bite  of  the,  575. 
Scorpion,  poison  of  the,  575. 

Secale  cornutum,  537. 

Secretions,  poisons  detected  in  the, 

21. 

Sedative  solution,  Battley’s,  629. 
Sedum  acre,  525. 

Seeds,  castor,  525. 

Seeds,  croton,  526,  834. 

Serpents,  venomous,  572. 
Sesquicarbonate  of  ammonia,  272. 
Sesquichloride  of  antimony,  492 ;  of 
iron,  503. 

Sesquisulphuret  of  arsenic,  378. 
Setterwort,  749. 

Sew^ers  anil  drains,  air  of,  812. 
Shell-fish,  poisoning  by,  32,  551. 
Sherrington,  case  of,  164. 

Shot,  lead-,  poisoning  by,  429,  456. 
Silver,  nitrate  of,  501 ;  preparations 
of,  501  ;  cyanide  of,  706,  681. 
Sinapis  nigra  et  alba,  518. 

Sium  latifolium,  793. 

Slow  poisoning,  38,  68,  112,  314,  827, 
385,  432,  448,  479. 

Sleep,  influence  of,  on  poisons, 
40. 

Smith,  Mrs.,  case  of,  41. 

Smoking,  noxious  effects  of,  787. 
Smouldering  wood,  noxious  vanour 
of,  801. 

Smut  in  grain,  534. 

Snakes,  venomous,  572. 

Snuff,  action  of,  787  ;  poisoned  by- 
lead,  455. 
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Soap-lees,  poisoning  by,  270. 
Soap-wort,  793. 

Soda  and  its  carbonates,  poisoning 
by,  27 1 ;  hypochlorite  of,  284 ; 
muriate  of,  291. 

Soda-flux,  144. 

Sodium,  chloride  of,  291 ;  sulphuret 
of,  283. 

Softening  of  mucous  membrane 
from  poison  and  disease,  118. 
Solomon  v.  Lawson,  case  of,  52. 
Solania  in  potatoes,  532 ;  in  woody 
nightshade,  725. 

Solanum  dulcamara,  725 ;  nigrum, 
725. 

Sorrel,  common  and  wood,  523  ;  salt 
of,  277. 

South  American  poison,  780. 

Sow  thistle  (Sonchus  alpinus),  563. 
Spanish  flies,  poisoning  by,  541, 835. 
Sphacelia  segetum,  537. 

Spider,  poison  of  the,  575. 

Spigelia  Marylandica,  793. 

Spirit,  dyers’,  500. 

Spirits,  ardent,  effects  of,  728. 
Spirit,  pyroxylic,  529. 

Spirit  of  salt,  232. 

Spirit  of  turpentine,  528. 

Spirits  of  hartshorn,  6,  272. 

Sponge,  injurious  effects  of,  14. 
Spontaneous  perforation,  122. 
Spotted  hemlock,  752. 

Spurge,  513  ;  milk  poisoned  by,  563. 
Spurred  rye,  540. 

Sprat,  yellow-billed,  552. 

Squill,  poisoning  by,  783. 
Staphysagria,  524. 

Statistics  of  poisoning,  187. 
Stavesacre,  524. 

Stewart,  case  of,  629. 

Stibiated  tartar,  483. 

Stomach,  death  from  distension  of, 
70  ;  perforations  of,  119. 
Stomach-pump,  use  of  the,  79. 
Stone-crop,  525. 

Stramonium,  poisoning  by,  783. 
Strangulated  hernia, diagnosis  of,  57. 
Strangulation, internal,  death  from, 
57. 

Strontia,  action  of,  275. 
Strychnia,  imputed  death  from, 
69 ;  and  its  salts,  poisoning  by, 
776  ;  fatal  dose,  777  ;  analysis,  778. 
Strychnos  nux  vomica,  774 ;  ignatii 
and  guianensis,  780. 

Subacetate  of  copper,  461  ;  of  lead, 
442. 

Subchloride  of  copper,  462. 
Sublimate,  corrosive,  383. 
Sublimates,  metallic,  preservation 
of,  161. 


Submuriate  of  antimony,  492. 

Subnitrate  of  bismuth,  504. 

Substances  for  analysis,  preserva¬ 
tion  of,  103. 

Sudden  death,  causes  of,  60,  168. 

Sudden  invasion  of  symptoms  in 
poisoning,  39. 

Suffocation  by  gases,  794. 

Sugar  of  Lead,  symptoms  caused 
by,  430  ;  chronic  poisoning  by, 
432  ;  appearances,  433  ;  fatal  dose, 
433 ;  treatment  of  poisoning  by, 
435 ;  analysis,  436 ;  in  organic 
mixtures,  438  ;  detection  of,  in 
the  tissues,  440;  absorption  of, 
443. 

Sugar  poisoned  by  lead,  456. 

Sulphate  of  magnesia,  3 ;  strontia, 
144;  of  indigo,  218;  of  potash, 
287  ;  of  lead,  452  ;  of  copper,  459  ; 
of  zinc,  495  ;  of  iron,  502  ;  of  mor¬ 
phia,  642 ;  of  quinine,  792. 

Sulphocyanic  acid,  704. 

Sulphur,  action  of,  307. 

Sulphur,  liver  of,  283. 

Sulphuret  of  antimony,  495 ;  of  cop¬ 
per,  464 ;  of  iron,  144  ;  of  lead, 
455 ;  of  mercury,  424. 

Sulphurets,  alkaline,  283. 

Sulphurets  of  arsenic,  378. 

Sulphuretted  Hydrogen  Gas, 
preparation  of,  144 ;  poisoning  by, 
810 ;  symptoms  and  appearance’s, 
811;  analysis,  813. 

Sulphuric  Acid,  symptoms  caused 
by,  190;  period  of  commence¬ 
ment,  192,  825  ;  acts  of  volition 
and  locomotion  in  poisoning  by, 
195,  826 ;  remission  and  intermis¬ 
sion  of  symptoms,  196;  chronic 
poisoning  by,  199  ;  absorption  of, 
25,  200  ;  period  of  death,  201  ; 
treatment,  202  ;  analysis,  204  ; 
carbonization  of  organic  matter 
by,  205  ;  tests  for,  209 ;  objections 
to,  210;  analysis  in  organic  liquids, 
212  ;  stains  of,  on  clothing,  214 ; 
aromatic,  poisoning  by,  217. 

Sulphurous  acid,  poisoning  by,  802. 

Sumach  myrtle,  166,  745. 

Suspected  poisoning,  cases  of,  172. 

Sympathy,  action  of  poisons  by,  28. 

Symptoms,  rules  for  observing,  100 ; 
evidence  from,  in  poisoning,  38, 54. 

Syncopal  asphyxia,  68. 

Syrup  of  poppies,  607. 

Table,  analytical,  for  mineral  poi¬ 
sons,  146. 

Taenia  solium  and  lata,  128. 

Tanghin  poison,  780. 
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Tanghinia  venenifera,  780. 

Tape-worm,  128. 

Tapioca-plant  poisonous,  721. 

Tarantula  spider,  bite  of  the,  575. 

Tar,  oil  of,  528. 

Tartar,  cream  of,  action  of,  278. 

Tartar  Emetic,  483;  effects  of, 
on  children,  484,  834  ;  symptoms 
and  appearances,  485  ;  treatment, 
487 ;  chemical  analysis,  487 ;  in 
organic  liquids,  489 ;  arsenic  con¬ 
tained  in,  491. 

Tartaric  acid,  265. 

Tartarized  antimony,  483. 

Tasteless  ague  drop,  375. 

Tawell,  case  of,  677. 

Tetanic  convulsions  mistaken  for 
poisoning,  65. 

Tetanus,  large  doses  of  opium  in,  40 ; 
causes  and  diagnosis  of,  65. 

Test-papers,  144. 

Tests  and  apparatus  for  the  analysis 
of  poisons,  138  ;  fallacies  respect¬ 
ing  the  use  of,  141 ;  preparation 
of,  142. 

Tercliloride  of  gold,  501. 

Tetradon  sceleratus,  551. 

Thebaina,  622. 

Thomas,  case  of,  199. 

Thornapple,  poisoning  by,  783. 

Throatwort,  poisoning  by,  746. 

Ticunas  poison,  780  ;  local  action  of, 
17. 

Tieutd,  upas,  780. 

Tin,  poisonous  preparations  of,  500 ; 
chloride  of,  143. 

Tissues,  mineral  poisons  in  the,  155. 

Tobacco,  poisoning  by,  786. 

Tobacco,  Indian,  effects  of,  761 . 

Toffana  aqua,  134. 

Trades  subject  to  painter’s  colic, 
449. 

Train  oil,  effects  of,  553. 

Trembles,  effects  of,  on  flesh,  561. 

Tricocephalus  dispar,  127. 

Trisnitrate  of  bismuth,  504. 

Truffles,  poisoning  by,  769. 

Tunnel,  Thames,  noxious  air  in  the, 
811. 

Tunny,  poisoning  by,  551. 

Turbith  mineral,  426. 

Turner’s  yellow,  445. 

Turpentine,  oil  of,  action  of,  528. 

Ulceration  of  mucous  membrane 
from  poisoning  and  disease,  118. 

Upas  poison  of  Java,  780. 

Upas  tieuth,  780. 

Uranium,  preparations  of,  506;  re¬ 
semblance  of,  to  arsenic,  342 ;  to 
copper,  469. 


Urari  poison,  781. 

Urea  in  the  blood,  narcotic  symp¬ 
toms  from,  588. 

Uredo  frumenti,  534. 

Urine,  poisons  detected  in  the,  21. 

Uterus,  death  from*rupture  of,  71 ; 
arsenic  detected  in  the,  25. 

Vapour  of  charcoal,  death  from,  801 ; 
of  coal,  802  ;  of  lime-  and  brick¬ 
kilns,  803 ;  drains  and  sewers, 
812  ;  of  nitrous  acid,  818;  of  mer¬ 
cury,  832  ;  of  prussic  acid,  836. 

Vapour  of  ether,  poisoning  by,  787. 

Vapour-tests  for  prussic  acid,  682. 

Vauquelin’s  prussic  acid,  645. 

Veal,  noxious  effects  of,  555. 

Vegetable  irritants,  507. 

Vegetable  acids,  analytical  table  of, 
147. 

Vegetables,  decayed,  poisonous, 53 1 . 

Venomous  serpents,  572. 

Venomous  Crustacea  and  insects, 
575. 

Veratria,  poisonous  effects  of,  751. 

Veratrum  album,  750. 

Veratrum  sabadilla,  751. 

Verdigris,  461,  470. 

Verditer,  471. 

Vermilion,  424. 

Vessels,  use  of  clean,  in  analysis,  1 04. 

Vinegar,  poisoning  by,  268  and  826  ; 
arsenic  in,  359. 

Violence,  death  from,  mistaken  for 
poisoning,  179. 

Viper,  common,  poison  of  the,  572. 

Vipera  Berus,  572  ;  Aspis,  572. 

Virgin’s  bower,  525. 

Viscera,  removal  of,  in  the  dead 
body,  103';  preservation  of,  105. 

Vitriol,  oil  of,  189 ;  blue,  poisoning 
by,  5,  459 ;  white,  495 ;  green, 
503. 

Vitriolic  acid,  189. 

Volatile  poisons,  absorption  and 
elimination  of,  24. 

Vomited  matters,  detection  of  poi¬ 
son  in,  54 ;  identity  of,  103. 

Wake-robin,  510. 

Waring,  case  of,  333. 

Wart-weed,  514. 

Water,  effects  of  cold,  8,  820;  of 
boiling,  15  ;  of  wells  accidentally 
poisoned,  53 ;  poisoned  by  lead, 
450  ;  by  copper,  482. 

Water,  bitter-almond,  poisoning  by, 
715. 

Water  crowfoot,  519. 

Water  hemlock,  753. 

Water,  Laurel-,  715. 
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Water,  parsnip-,  753,  755,  757. 
Weevil  in  grain,  536. 

Welch,  case  of,  394. 

Wlielks,  poisoning  by,  550. 

Whisker,  case  of,  4. 

W7hiskey,  poisoning  by,  731. 

White  arsenic,  m)9. 

White  hellebore,  4,  750. 

White  lead,  445. 

White  precipitate,  420. 

White  vitriol  or  copperas,  495. 
White  bryony,  511. 

Wind  flower,*  509. 

Wine  poisoned  by  arsenic,  329 ;  by 
lead-shot,  456. 

Wine,  antimonial,  484. 

Wolfsbane,  poisoning  by,  763. 
Wood,  damp,  carbonic  acid  from, 
796. 

W7ood,  smouldering,  noxious  vapour 
of,  801. 

Wood-sorrel,  523. 

Woody  nightshade,  725. 


Woorara  poison,  781. 

Worms,  perforations  of  the  intes¬ 
tines  by,  125  ;  case  of  alleged 
death  from,  126  ;  species  of,  127  ; 
fatal  quack-remedies  for,  749. 

Wounds,  poisoned,  565. 

Wourali  poison,  781.  . 

Yellow  arsenic,  309,  378. 

Yellow,  King’s,  alleged  poisoning 
by,  173. 

Yellow  chrome,  453. 

Yellow-billed  sprat,  noxious  effects 
of,  552. 

Yellow  sulphate  of  mercury,  426. 

Yellow,  Turner’s,  445. 

Yew-berries  and  leaves,  poisoning 
by,  789. 

Yew-tree  tea,  790. 

Zinc,  sulphate  of,  495;  carbonate 
of,  498 ;  galvanized,  499. 


Erratum.— Page  349,  line  9,  for  “one-thirteenth  of  a  grain,” 
read  “  the  one  hundred  and  thirtieth  part  of  a  grain.” 


THE  END. 


Wilson  and  OgiLvy,  57,  Skinner  Street,  London. 


